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INTRODUCTION 

This journal of analytical abstracts, which replaces the formercombination of abstract cards and yearly cumulative volumes, isdesigned to provide a specialized guide to the world's liherature on cassava (Manihot esculenta Crantz), disseminating research results 
and ongoing activities related to the crop. 

The abstracts report condensed information from journal articles,booklets, mimeographed reports, theses, manuals and otherconventiornal and nonconvcntional material, categorized into broaddisciplinary fields to facilitate rapid scanning. Additionally,
abstracts are auth,)r and subject indexed to enable more compre
hensive consultation. 

When retrospective or exhaustive coverage of a topic is desired,
mechanized bibliographic searches of the entire document collection can be provided by CIAT's Documentation Center.Abstracts of all articles that match the topic of interest are provided
to users who request this search service. The full text of every
article abstracted by the Documentation Center is also available,
through the photocopy service. 

CIAT's Documentation Center also publishes jounals of analytical abstracts on field beans (Phaseolus vulgaris L.) grown undertropical conditions and on tropical pastures. Other CIAT publications dedicat.d to keeping users aware of research developments
in their respective fields include: Pages of Contents, CassavaNewsletter, Pastos Tropicales - Boletfn Informativo, and Hojas de 
Frfjol. 

iii 



COMPONENTS OF AN ABSTRACT 

Sequential numbei 
in the journal (for Year of 

Authors u~e of indexes) publication 

Acee,,on I 
number 40145gai

9 5 2 7  
(for photocopr qutst) 

rqet)Refs. 

IKEDIOBI, C.O. ONYIKE, E. 1982 The use of linamarase inproduction. iProcess Biochemistr. 17(4)12-5. En l., Sum. Eng.. 12 
Illus. [Dept. of Biochemistry, Ahmadu Bello Univ., zarial...... 

Original title 

Authora dr s 
Nigeria])drs 

7di i n al 

Additional Source Paces Lanuae 
 Lancuace
 
notes 
 of paper of s-arv 

Cassava. Linamarase. Uses. Carl. Fermentation. Detoxification processes. Keywords 
Enzymes. Nigeria.
 

"
The detoxification of cassava associated with fermqntation depends on 
endogenous linamarase hydrolysis of the constituent cyanogenic glucosides. 
Addition of exogenous linamarase preparations to fermenting graked cassava 
not only increased the rate and extent of detoxification but also consis
tently yielded gari with innocuous levels of cyanide. A preliminary screen
ing of several fungal isolates for their ability to synthesize linamarase. Abstract 
resulted in the identification of 2 fungi, Penicilliuv steckii and
 
Aspergillus sydowi, capable of producing this enzyme in conmercial quan
tities. The use of linamarase or linamarase-producing fungi in cassava 
fermentation for gari production may be an interesting possibility.
 
[AS] 

Abstractor 
and/or translator 



ERRATUM
 
In volume XI, number 1, of the journal of Abstracts on Cassava, onpage 8, line 8 of the abstract of the document no. 22016, where itreads "of diuron + paraquat (2.8 + 2.8 kg/ha)" it should read "of
diuron + paraquat (2.8 kg/ha)....1 



HOW TO USE THE INDEXES
 

The numbers listed under each entry in the author and subject
indexes correspond to the abstract's sequential number, found above 
each abstract within the jour-al. 

l'he last issue of the year contains cumulativc autithor and Subject
indexes for the year. 

Author Index 

Fie Author index can be us.:d to find abstr-:cts when the personal
or corporate authors are known. The Author Index, which isalphabetically arranged, lists all author and co-author names cited 
in the publicaction. 

Subject Index 

The Subject Index presents an alphabetical list of descriptors used in 
cassava research, many of which are combined with other
descrip)trs. all o\vinl the ideCntification 01f inore specific topics. 
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AVAILABILITY OF DOCUMENTS
 

Users who wish to obtain full text of the documents listed in the 
abstracts journals, can use tile photocopy service at the following 
add ress: 

CIAT - Communications and Information Support Unit 
Photocopy Service 
Apartado A6reo 6713 
Cali, Colombia 

Requests must indicate the access number of the document (upper left 
corner of each reference), rather than the see'tential number. 

Charges 	 are: CoIS5.00 per page in CL Imbia plus postage. 
US$0.20 	 per page for Latin American, Caribbean, 

Asian, and African countries (postage in
cluded). 

US$0.30 	 per page elsewhere (postage included). 

Orders should be prepaid, choosing one of the following alternatives 
of payment: 

I. Check 	 in ISS made out to CIAT against a U.S. international bank 

2. Check 	 in CoIS made11Ou to CIAT,adding the bank commision value 

3. 	 Bank dralt made out to ('IAT, giving precise personal inlormation 

4. 	 CIAT coupons, issued by Cl'AT's l.ihrary with ia unit value of US$0.10 or 
CoIS5.00 

5. 	 A(iRINTIIR coupons, obtainable with local currency at national agricultural 
libraries and at the regional offices ol the Instituto Interamericano de Coopera
ci~n para laAgricultura (IICA) in Latin American and Caribbean countries 

6. JNIES('() coupons, available at JNF.SCO olTices all over the world 

http:CoIS5.00


AO0 BOTANY, TAXONOMY AND GEOGRAPHICAL DISTRIBUTION 

See 0105 0167
 

BOO PLANT ANATOMY AN)IHORIPIIOLOGY 

0001 

24559 CASTILLO If., A.; CASTIIICOA, J.1. 1984. Comparaciones histol6gicas
y citol6gicas de dos cultivares de yuca (Mantihot esculenta Crantz):
2143 (dulce) (amarg; ) edad 

UCV 
y !CV 2368 en de ser cosechadas. [llstologi

cal and cvtological comparisons between cassavatwo cultivars: UCV 2143(sweet) aud 1(V 2368 (bitter) at harvesting agel. In lornadas Venezolanas de Microscopa Electr6nlca, Iris., Maracay, Venezuela, 1984. Memorias. Maracay, Universidad Central de Venezuela. 156-157.pp. Span.,Illus. [DIepto. de Agronomfa, Facultad de Agronomfa, Univ. Central de
Venezuela, Maracay 2 ]OI, Venezuela ] 

Cassava. Cultivars. :lectron microscopy. Analysis. Research. Roots. Vene
zuela. 

Sections of andsweet hitter cassava roots, both 10-mo.-old, were comparedunder the electron microscope. In biLtter cassava, the abaxial epidermispresented protect lve papi l lae surrounding the stomata. in both cv. theplastids of the mesophyll presented 2 types of ergasttc Inclusions:starches and lipoid globules. However, in tile biLtter cassavai the latter 
ones prevailed whereas ones sothe Ist iid in sweet cassava. Illustrations 
are included. [CIATJ 

000224560 CASTIILO I., A.; (.AS'IILOA ,I.J. 1984. Variationes en los cloroplastos del mcsOfilo de 2 cultivares 
de yuca (Manihot esculenta Crantz):1CV 2143 (dulce) y UCV 2368 (amarga), con respecto a ia hora de ]a tomade la aiiiestra. [Variations In the chl orop lasts of tile mesoplhyll of two cassava cultivars: [V 21143 (sweet) and UCV 2368 (bitter) In relation tothe time of saipling]. In Jornadas Venezolanas de Picroscopfa Electr6nica, Iras. , Maracay, Venezuela, 1984. Memorlas. Maracay, UniversidadCentral lie Venezuela. pp.158-159. Illus.Span., [llepto. de Agronomfa,FacuI t ad de Agronom fa, la iv. (:entra I de Venezuela, Paracay 2101 
Venez;ie I, I 

Cassava. Cultivars. Bitter eassava. Sweet cassava. Electron microscopy.Analysis. Research. Leaves. Plant tissues. Starch content. Fat content.
 
Venezue la.
 

Leaf samples coming from 45-day-old cassava plants (bitter and sweet)compared under tle electron microscope; samnples 
were 

were taken every 6 Ii duringI day. The content of thl. starch granules and tile lipoid globules was notconstant dIuriig the different hours of the day. The variation curve of thestarch granules was similar in both cv.; the distribution of the lipoidglobules dii freid in both cv. Starch and lipoid globules contents of thebitter cassava were always higher than those of the sweet cassava. In bothclones a large quantity of cells with tannins and/or vesicles of
microvillis was observed. 
 Illustrations are included. [CIATI
 



0003 
24565 CASTRONI , S.; CASTII.OA, T1.J.; QUINTERO, F.; COIINA, R. 1984. Es

tudin sobre la morfologfa de almnidones eni ra fces reservantes (C cuatro 
cultivares de yuca (Manihot ,,culenta Crantz). (Study on the starch 
morphology in storage roots of four cassava cultivars). In lornadas 
Venezolanas de Microscopia Electrfnica, Iras., Maracay, Venezuela, 1984. 
Memorias. Maracay, Universidad Central de Venezuela. pp.188-189. Span.,
Illus. [l)epto. de Agrononifa, Facultad de Agronomfa, Univ. Central de Ve
nezuela, Maracay 2101, Venezuelal 

Cassava. Cultvars. Cassava brown streak virus. lesistance. Cassava starch. 
Particle size. Analysis. Research. Electron microscopy. Venezuela. 

Six-mo.-old cassava cv. UCV 2129, UCV 2277, UCV 2320, and UCV 2459, re
sistant and susceptible to cassava brown streak virus, were studied to 
lompare tie morpluc]ogy and star.h aggregation patterns In the storage 
roots. ilie starches were present in the cells1 forming double, tiiple, and 
quadruple aggregates, and occasionally with 5 or more granules. The av. 
size of the granules were 10.3, 11.0, 9.9, and 11.4 micra for cv. UCV 2129, 
UCV 2277, UCV 232), and UCV 2459, resp. Apparently there is no relation
ship between the size or aggregation patterns and the tolerance or suscep
tibility to the cassiava brown streak virus. Illustrati[cns are included. 
[CIATi 

0004 
24562 LUCIANI, ,I.F.; CASTIILLOA, I.1.; FFRRARI, G.; DIAZ, M. 1984. Poll

nizacl6n y pole ell yuca y batata. (Pollination and pllen In cassava 
and sweet potato). In lornadas Venezolanas Ie licroscopTa Electr6nica, 
Iras., .Maracay, Venezuela, 1984. Memorlas. Maracay, Universidad Central 
de Venezuela. pp.166-167. Span., illus. [Depto. de Agronomfa, Facultad 
de Agroiiomfa, Univ. Central de Venezuela, Maracay 2101, Venezuela] 

Cassiv. . Electron micro,,Aeopy. Flowers. Pollen. Carpels. ResearcL,. Venezue
]a.
 

Under the electron microscope, the flower of cassava was studied. It was 
observed that the stigma has trichonmes to remove the pollen adhered t, the 
Insects' legs. The pollen grains are round with a diameter of approx. 122 
micra. Illustrations are Included. [CIAT] 

0005
 
24561 PIN0 P., L.T. 1984. Contribuci6n a] conocimiento de la epidermis


foliar en yuca (Mlanihot esculenta Crantz) . (Contribution to the
 
knowledge of the leaf epidermis in cassava). In Jornadas Venezolanas de
 
Mlicroscopfa Electr6nica, I ras. , Maracay, Venezuela, 1984. [lemorias. 
MIaracay, Unlversidad Central de Venezuela. pp. 160-161. Span., Illus. 
[Depto. de Agronomfa, Facultad de Agronomfa, Univ. Central de Venezuela, 
Mlaracay 2101, Venezuela] 

Cassava. Cultivars. Electron microscopy. Analysis. Research. leaves. 
Stomata. Venezuela.
 

TIle leaf epidermis of 4 cassava cv. was studied. The 4 cv. presented 
leaves with stomata on both surfaces, unistrate epidermis, few stomata on 
the adaxial surface located adjacent to the main nervations, 3 types of 
normal epidermal cells In the adaxial epidermis, presence of cells with 
druses of similar shape and distributLion, and presence of small stomata 
isolated on the main nervation in the abaxial epidermis. They presented 

http:CASTII.OA


differences in relation to the presence 
or absence of papillae and
 
trichomes, with tile degree of ondulation of the anticlinal cell walls of
the adaxial surface, size of tile trichomes, and tile stomatic density. 
1llustrations are included. [CIAT] 

0006
23787 POUZF.T, D. 1980. Compte rendu de prospection manioc, en septembre

1979 en vue de l'Ctablissement de collections r~gionales. (Report on
the cassava survey, September 1979, with a view to the establishment of 
regional collections). In . Rapport analytique d'activites dans 
la r6gion de Touba, Savanes du Nord-Ouest, campagne 1979-1980. Bouak6,
Cote d'Ivoire, Institut des Savanes. l)partement des Cultures Vivri6res. 
pp.14-17. Fr. 

Cassava. Cultivars. Cassava African mosaic virus. Mycoses. Ivory Coast. 

The characteristics of 40 cassava var. grown in the Ivory Coast, as given
by the farmers, are presented. In all the var. symptoms of CAD and 
cercosporioses were observed. [CIAT]
 

COO PLANT PIIYSIOLOGY 

0007 
24701 PORTO, M.C.M. 1983. Physiological mechanisms of drought tolerance 

in cassava (Manihot esculenta Crantz). Ph.D. Thesis. Tucson, University

of Arizona. 125p. Engl., Sum. Engl., 68 Refs., Illus.
 

Cassava. Cultivars. Soil water. Water requirements (plant). Plant height.
leaves. Growth. Productivity. Stems. Roots. Cuttings. Water stress. 
Planting. Spacing. Weeding. Fertilizers. N. P. K. Photosynthesis. Leaf 
area. Stomata Transpiration. Climatic requirements. Temperature. Rainfall
 
data. Soil physical properties. Carbon dioxide. Tetranychus urticae.
 
Oligonychs peruvlanus. Thrips. USA. Colombia.
 

The response of cassava to water stress was studied In 2 distinct sites:
 
Tucson (Arizona, 
 USA) and Santander de Quilichao (Colombia). A 3rd expt.
was conducted In Palmira, Colombia, to evaluate tile relationship between 
photosynthesis, RII, and yield of cassava cv. MCo.l 1684, MVen 218, CMC40,
MCo I 22, and MIta 1158. Plants stressed after 2 m. of growth in Tucson
 
reduced growth by 
 reducing leaf formation, expansion, and area. Reductions

in LAI due to stress imposed to MCol 1684 In Quilichao were attained by

reducing leaf expansion rates and leaf formation in plants stressed after 
3
 
me. of age. Plants stressed later increased leaf fall and did not reduce

leaf formation. Stress reduced 
 IMl production in all cv., especially on 
young plants. Stress also altered tue patterns of DM partitioning in
3-mo.-old plants of MCol 1684, but not in those stressed at 6 mo. 
Transpiration and diffusive conductances of MCol 1684 were reduced after 40 
days of stress. These parameters were correlated to photosynthesis and
leaf temp. for unstressed plants, and additionally with Rif in tile plants
stressed after 3 mo. of growth. Leaf temp. were lower In stressed plants
of MlCol 1684, which suggests that stres;ed cassava plants can avoid 
excessive heating caused by stomatal closure by simply changing leaf 
orientation and increasing reflectance, leaf water potential was slightly
reduced by stress in Tucson, except for MVen 218. Stressed plants of MCol 
1684 in Quilichao showed lower values of leaf water potential than those of
unstressed plants after 30-40 days of treatment, suggesting an adaptation 

3 



of stressed plants acquired during tihe stress period. The effects of air 
humidity on stomatal functioning of MCol 1684 seems to be strong as 
suggested by the dependence of transpiration, conductances, and photo
synthesis on Mi. [Dissertation Abstracts International] 

COI Plant Development 

0008
 
24059 ROCA, W.N.; NARVAEZ, J.; RODRIGUEZ, J.; REYES, R.; MAFLA, G.; 

IIELTRAN, 3.; ROA, I.; RANIREZ, 11.; RODRICUEZ, A. 1984. Utilization of 
t Is;e culture teciniques for the conservation and international 
exchange of cassava (Manihot esculenta) germplasm. Call, Colombia, 
Centro Internacional de Agricultura Tropical. 22p. Engl., Illus. [CIAT, 
Apartado A6reo 6713, Call, Colombia] 

Cassava. Tissue culture. Apical nIer istems. Plant tissues. Germplasm. 
Storage. Cl ones . l a1t anatomy. Agronomic characters. Biochemi st ry.
Analysis. Enzymes. Cutiiire nedia. Manihot. Plant development. Colombia. 

With .raphs, illustrations, photos, and tables, the utilization of tissue 
culture techniques for tile conse rv.tion and international exchange of 
cassava is briefly described. Likewise, tie results of the phenotypic
stablIity of cassav cv. M. Mex 20, 1. Col 650, M. Col 2197, C 305-38, and 
CM 323-375, stored under min. growth culture conditions for 42, 1I, 18, 30,
and 30 ioo., resp ., are given. To evaluate the phenotypic sLability,
morphological, agronomic, and biochemical parameters were considered. With 
tue exception of vaiation iii tie color of root epidermis and cortex, no 
changes resulted solely from in vitro storage in any of the morphological,
 
agronomic, and biochemical characters evaluated. Finally the use of 
 a 
modified IMurashige and Skoig medium, supplemented with CA, thiourea, and 
sucrose, to achieve emlbryo germination and plant development in 10 wild 

anihot spp., is reported. [CIAT] 

0009
 
236,47 RODRICUEZ, J.A.; ROCA, W.N.; IIERSIEY, C. 1985. Cultivo do embrio

nes de semilla sexual de yucas sllvestres y cultivadas. (Embryo culture
 
of the sexual seed of wild and cultivated cassava). Cali, Colombia, 
Centro Internactonal de Agricultura Tropical. 6p. Span. [CIAT, Apartado 
A6reo 6713, Cali, Colombia] 

Cassava. Seed. Nanihot esculenta. anihot. Tissue culture. Embryo.

Temperature. Illumiination. lant growth substances. Mexico. Colombia.
 

At CiAT, a group of sced af lanihot carthagenensis (from Colombia) and N. 
michaelis, 1i. ooxacana, N. caudata, ant M. aescultfolia (from Mexico), as 
well a; .seed of N. eculenta var., were treated with heat (60*C) during 14 
days, while anotlier group of seed of the same species was not treated with 
heat. All seeds were disinfected with mercury bichloride, washed with 
distilled sterilized water, and the embryos dissected from each specie
placed in culture media aind incubated at 32 and 27C (day and night, resp.)
with a photoperiod of 12 light h1 at 5000 lux. Initially tie embryos of 
wild species grew more rapidly than those of M. esculenta, but after I mo. 
the survival of M. esculenta embryos was greater than that of tie other 
species. lleat treatment, before culturing the embryos, favored embryo
development, resulting iii twice as many plants in comparison with untreated 
seeds. N. ooxacana and M. carthagenensis did not form plants In both 

4
 



cases. 
 The need to carry out more 
research on the effect of heat treatment
 on seeds and on new culture media Is indicated. [CIAT] 

See also 0014 
 0018 0034 0174
 

C02 Cyanogenesis
 

24072 DUNSTAN, W.R.; HENRY, T.A.; 
0010
 

AULD, S.J.M. 1906. Cyanogenesis in
plants. 5. The occurrence of phaseolunatin in cassava (Manihot aipi andManihot utilissima). Proceedings of the Royal Society of London 
78:152-158. Engl., 17 Refs. 

Cassava. Manihot. Sweet cassava. Bitter cassava. Cyanogenic glucosides.
Enzymes. Analysis. Isolation. United Kingdom.
 

Expt. to demonstrate the 
presence of cyanogenic glucostdes in dried cassava
roots 
(pith and cortex) of both sweet and bitter cassava 
are described. The
physical and chemical characteristics of the purified crystalline extractare presented and compared with mixturea of phaseolunatin, prepared from
the seeds of Phaseolus lunatus. [CIAT 

See also 0034 0146 
 0174
 

C03 Chemical Composition, Methodology and Analyses 

24046 
 ARAUJO, E.F. DE; CALIAS, I..S.; 
0011 

'.ALI)AS, R. DE A. 1984. Glutamine
synthetase 
 from cassava (Manihot esculenta Crantz) leaves. Phyton
(Argentina) 44(1):63-74. Eng.., Sum. Engl., 33 Refs. , Illus. [Depto. de
Biologia Cera], Univ. Federal de Vicosa, 36.570 Vicosa-G, Brasill
 

Cassava. Cultivars. Leaves. Enzymes. Analysis. Biochemistry. p11.Brazil. 

The properties of glutamine synthetase (CS) from cassava leaves grown in
nutrient solution were studied. Its specific activity did not vary when
plants 
 were grown in different levels of N. The enzyme was partiallypurified and characterized. Half of the enzyme activity was lost In 10days when the enzyme preparation (8 mg/ml) was stored either at 0-4 or-13'C. The stability of the enzyme preparation decreased greatly whenstored at higher temp. (25-45°C). The optimum phi for the biosyntheticreaction was in the range of 7.2. Two peaks of activity were found whenthe enzyme was chromatographed on DEAE-cel lulose. For ATP and L-glutamate,
the K values were 0.87 and 5.54 mM, 
resp. [AS]mI 

0012
24064 EKPENYONG, T.E. 
 1984. Composition of some tropical tuberous foods.
Food Chemistry 15(1):31-36. Engi., Sum. Engl., 
18 Refs. [Dept. of Animal 
Science, Univ. of Ibadan, Ibadan, Nigeria] 

Cassava. Yams. Sweet potatoes. Starch crops. Composition. Water content.Fat content. Protein content. Carbohydrate content. Food energy. Fibrecontent. Ash content. Mineral content. Ca. P. Fe. Zn. Mg. Mn. Analysis. 
Nigeria. 

5 



Four tropical were for their chemical
crops evaluated compositions and
 
amino acid patterns. Winged bean (Psophocarpus tetraonolobus), yam. sweet
 
potato, and cassava contained, rasp.: moisture 56.2, 71.8, 70.7, and 65.2;
 
fat 0.7, 0.1, 0.3, and 0.1; CP 11.0, 2.0, 1.2, and 1.5; carbohydrate 28.8,
 
25.1, 27.1, and 32.8; fiber 2.4, 0.5, 0.8, and 0.9; .nd ash 2.0, 1.0, 0.7,
 
and 0.5%. Their resp. values for Ca, P, and Fe were, in mg/lO0 g: 30, 22,
 
36, and 30; 42, 19, 56, and 31; and 2.6, 1.0, 0.9, and 1.0. Values are
 
also tabulated for amino acids. Total content of essential amino acids was
 
much greater in winged bean tubers than in tle other tuberous roots. 
However, cassav3 roots had the highest content of S-containing amino acids. 
Energy values were 148, 108, 115, and 136 kral/lOO g, resp. [Nutrition 
Abstracts and Reviews]
 

0013
 
23097 HUSSAIN, A.; ISUSIUK, W.; RAMIREZ, II.;ROCA, W. 
 1985. Identifica

tion of cassava (Manihot esculenta Crantz) varieties by isozyme
 
electrophoregrams. Winnipeg, Canada, Department 
of Plant Science.
 
University of Manitoba. Publication no.716. 20p. EngI., 18 Refs., Illus.
 
[Dept. of Plant Science, Univ. of Manitoba, Winnipeg, R3T 2N2, Canada]
 

Cassava. Cultivars. Analysis. Laborat ry experiments. Temperature. Light.
 
Cuttings. Plant tissues. Isolation. Enzymes. Biochemistry. Colombia.
 

The electrophoretic pattern 
of various cassava cv. from CIAT's germplasm
 
collcction was studied to establish a rapid cv. identification method. Five
 
plant tissues (roots, stems, leaves, petioles, and terminal buds) were
 
isolated from standardized plants (emergence of lateral buds, 2 wk. after 
planting), with 3 buffer solutions having a different pH (7.0, 7.4, and 
8.3). Five nifer solution systems of gel electrophoresis wore tested with 
16 enzvw ,s; samples were run in ilyacrylamide and starch g Is. Of the 16 
enzyr.-s tested, only phosphoglucomutase, peroxidase, and shlknic dehydro
genase showed an accumulative concn. effect in the zone far from the meri
stematic region of the stem; tileother 13 enzymes proved to be homoge
necusly distributed. Esterase, a complex group of isoenzymes, showed great
variation in the fast migration zone with little variability among differ
ent tissues; it" resolution was quite good in 12% polyacryiamide gels and 
in the tris-borate electrode buffer. Frrther research work is required to 
optimize electrophoretic conditions for rapid identification of cassava 
var. [CIAT] 

0014
 
23096 INDIRA, P.; RAMANUIAM, T. 1984. Proline accumulation, relative 

water content and dry matter in cassava under moisture stress. Indian 
Journal of Agricultural Sciences 54(4):336-337. Engl., 6 Refs. [Central 
Tuber Crops Research Inst., Trivandrum, Kerala 695 07, India] 

Cassava. Cultivars. Amino acids. Cuttings. Soil physical properties. pit.
Soil analysis. Fertilizers. N. r.K. Planting. Timing. Water stress. Water
 
content, leaves. Dry matter. India. 

The extent of proline accumulacion and relative MC in 14 cassava var. were 
studied in a glasshouse in Trivandrum, India. Uniform cuttings were planted
 
in pots containing laterite soil, fertilized with 
NPK, and watered 
regularly. One mo. after planting, the plants were subjected to water 
stress during 5 days. Relative MC, proline content. and DM production were 
determined in the leaves; there were var. differences. The correlation of 
DM with relative MC was positive (0.18) and with the proline content, it 
was negative (-0.41). It is recommended to use the relative MC and total DM 

6 



production as selection Indices for the initial evaluition ot drought
tolerance In cassava. [CIAT] 

0015
 
24719 JESUS, V.S. DE 1985. Teor 
 de carboidratos, prote1na e 5cido


cianfdrico de dez variedades te mandioca, 
Manihot esculenta Crantz,
durante o primeiro ciclo. (Carbohydrate, protein, and hydrocyanic acid 
contents of ten cassava varietfes du~ing the first cycle). Tese Mag.Sc.
Vlcosa-MG, Brasil, Universidade Federal ie Vicosa. 70p. Port., Sum. 
Port., 46 Refs., Illus. 

Cassava. Cultivars. Composition. Protein c intent. Carbohydrate content. IICNcontent. Analysis. Field experiments. Sell analysis. Climatic requirements.

Cuttings. Bitter cas;sava. Sweet cassava. llf;rvesting. Timing. Roots. Stems. 
leaves. Statistical analysis. Brazil.
 

Carbobydrate, protein, and IiGN contents were studied in cassava var. Rosa,
Manteiga , Pao de Clile, Aipim Quintal, Branquinha, Sao Pedro, Iracema, 
Chiagas, Harmonica, and Vara de Cano, between the 5th and lOth io. of age,
to identify the age and var. that woild allow a better integral utilization
of the plant. Carbohydrite content in the INHof a II var. Increased and CP
conteit of leaf Il decreased with age; root lICNcontent was; influenced by
plant age. During the study period, root IICNcontent tii not surpass theI00-ppm threshold in var. Rosa, lanteLiga, Pao de Chile, and Alpim Quintal,
classified as sweet cassava. Vat. Rosa was tie most promising for its

integral utilization (high cairbohydrLte content and wt. of stems andl 
 roots,

large no. of leaves, and low lICN conteit). [CIATI
 

001
22332 011VEIRA, 11.Di F. 1982. C],ssi ftcacao de cultivares de mandioca 

(Itlanto a toxic dado da"; raiz;'es. (Classi ficat ion of cassava cultivarsf,r root toxicity). Campos-R.1, hiasil, Empresa de Pesquisa Agropecugria
do Estado 
do Rio de laiieiro. Estacao Experimental de Campos. Comunicado
Ticnico no.lO8. 4p. Port. [Empresa tielesquisa Agropecuiria do Estado do
Rio de laneiro, F.stacao V.perimental de Campos, Av. Francisco lamego, 
134, 28.100 Campos-R.I, Brasill 

Cassava. Cultivars. Bitter cassava. Sweet cassava. Roots. IICN content. 
Analysis. Brazil. 

Fifty-two cassava cv. obtained from a no. of area" in llBrazil and grown atCampos were classified for lICeN toxicity; 10 cv. were toxic. Some cv.recognized as toxic In other aleas were not toxic when grown locally and 
vice versa. [Field Crop Abstracts] 

See also 0002 0008 0010 0018 
 0029 0033 0035 0056
 
0104 0115 0135 0146 0174
 

C04 Plant Nutrition 

0017
23225 CARVA1I.ll, P.C. DE; EZETA, FN.; CALDAS, R.C.; RODRIGUES, E.M. 1982.
Contribuicao da endomicorriza para dLabsorcao nutrientes e crescimento 
da mandioca (anihot esculenta Crantz). (Contribution of endogenous
mycorrhlizae to the, nutrient absorption and growth of cassava). Revista 
Brasilelra de Mandloca l(l):55-0. Port., Sum. Port., Engl., 12 Refs., 
1llus. 
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Cassava. Mycorrh izae. Soil physical properties. Growth-chamber 
experiments, Cultivars. Inoculation. Ferti lzers. P. Harvesting. Dry
matter. Growth. Absorption. Mineral content. Ca. Mg. Zn. K. Analysis. 
Statl:itical analysis. Brazil. 

In a greenhouse expt. t.u dependence of cassava ol the association with 
vesicular-arbuscn ar fungi was demonstrated by inoculating sterile soil
with the species (4Ltira mar i, toder different levels of P. The 
fungus Increased the absorption of 1', K, and Mg but did not influence 
absorption of Ca and Zn. Add it ion of P reduced the levels of root infec
tion, especiallv in the treatments where the fungus was inoculated. The 
no. of spore!; of G. margarita was high in sterilized soil, but low under 
natural conditions. [AS] 

0018 
24083 CIIAN, S.K.; TAI, L.II.; ABAS, A.G. 1982. Study of cassava response 

to phosphorus with and without mycorrhizal inoculation. In Pushparajah,
1., Sharifuddin, l.A. , eds. Phosphorus and potassium in the tropics.
Kuala l.umpur, Malaysan Society of Soil Science. pp.383-393. Engl. , Sum. 
Engl. , 13 Refs. , Illus. [Malaysian Agricultural Research & Development 
Inst., Selangor, ial aysia] 

Cassava. Cultvars. MycorrhIzae. IntOctulatfion. Fortilizers. P. Soil physical
properties. Soil analysis. N. K. Cuttings. Leaves. Ca. Mg. Cu. Mn. Zn. 
Mineral content. Growth. Harvest index. Productivity. Root productivity. 
Statistical analysis. Malaysia. 

Inoctlated and ttlnlnocultei cutttuings of cassava cv. Black Twig plantedwere 

tn pots with sterilized, low-P soil mixtures and tested for response 
 to 7 P 
fertilizer application rates. Th'e effects on fresh wt. of tops, yield of 
tuberous roots, 111, content of P and other nutrients Ili the leaf and stem 
tissues were as!;essed within 6 na. after planting. Cassava inoculated with 
native yes Ical a r-a rbu.cul a r mvcorrhIzac produced substant ially higher
yields than on o nlated catssava even at low P) application rates. P, K, Mg,
and CU contents were significantly higher li inoculated cassava, but Ca 
content was higher in unlniculated plants. [AS] 

0019
 
2521f SIVEIRDIINI;, E. 1985. Influence o methiod of "A mycorrhizal
 

inoctlttm 
 placecilt on the spread of root itfection iii field-grown 
cassava. Zeltschrift fur Acker-und Pflanzerbau 154(3):161-170. Engl.,
Sum. EngI. , 24 Refs. , Il]ts. [CIAT, Apartado Acreo 6713, Cali, Colombia] 

Cassava. Myctrrhizae. InocIlIation. Cultivar,;. Soil physical properties.
Agricultural lime. Soil analysis. Fertilizers. N. K. I'. Climatic 
requirements . Harve sting. Timing. Roots. Growth. Colombia. 

Tlree Methods of placement of VA mycorrliza inocuIlun to cassava were 
compa red In tite field in order to determine the effect of inoculation 
methodology oit the spread tIf tile lo rItduced fungus In the soil. The spread
of the indigenous fungi and of the introduced fungus, Glcomus manilhotis,
with tile roots was monitored at 3 soil depths and 3 di stances from the 
plantng stake, during 3,. wk. of plant growth, corresponding to a cycle of 
rainy season-dry season-rainy seasno. Ii the dry higlest infectionseason 
ratings were found ill the deeper otil horizons; in the wet seasons they 
were higher in the surface soil. l'lacement tf the Inoculum under the 
stakes, or ItlIanting tite stake i tlhe Ilocu llm band, increased root 
infection and tle competitIvc ability of tihe Introduced fungus it those 
zones where the inoculum was applied, especially during the 1st I m. of 
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growth. Best lateral spread of tile Int roduced fungus was found with sidebanded inoculum, especially after the dry season. It is suggested thatinoculum should be placed under the stakes at planting and reinoculated Inside bands during or after the dry Season in order to get best spread of
tileIntroduced fungus in the field. [ASI 

002024058 SIIfVl:iEI)IN(,E. 1984. loslbilidades de aumentar la produecl6n do yuca en sul us il I idos de reglones montailisas Con el uso (Ie holgos micorrfz Los. (Possiililtles of increasing cassava produetion on acid soils
Of hi lV rtgions With the use ,f mycorrhizal fungi). Suelos Ecuaturia
les 14(1):190-198. Span., Sum. Span., 7 Refs. , Illus. [CIAT, Apartado 
Aereo 8713, Call, Colombial 

Cassava. Mycorrlliz;e. Cultivars. iuiuctllation. Temperature. Fertilizers. p.N. K. Zn. Soil physical properties. p1l. Soil analysis. Field experiments.
Root productivlty. Colombia. 

Cassava inoculation trials using different fungi species that formvsicular-arbusculat mIvcorrhtza (VAN) were carried out in the field and inthe greenhouse to seledt stralis of fungi capable of adapting to existing
edapi;oclimatic conditions in mountainous zones (hihii tropics, 1400-2000ni.a.s. I. ). From the greenhouse tests, It was concluded that among theselected species there is great variability in their capacity to coml)etewith native VAN present in the soil. TIis variability is a]so seen Illtileeffectve uslle of phosphated fertilizer sources, levels of applied P, anddegree of adaptation toI low soil temp.; therefore cassava yields will
depend on P sources used , typei of soil , and selected fungus species. Fieldtrials carried out in Agua Blanca and Pescador (mountainous regions of the
deplrtlment of Cauca, Cololbia) consistLed il Inoculating cassava with 3different species of VAN ((louus manihotis and G. occultumn, liitrophospora
colomfbiana) and fertilizliig the soi iwitli 50 kg P/ha from 2 different
,s;oir;es. Ini tlie c lavey Agua Blanca soil, iinoculat ion wi tI G. manIihotis

iicIeaised IIsi roolt produet Io1 by 38 (5.0 t/ha) whell the I source was
triple soluperplhosphate and by 22% (2.8 t/1ha) when the source was iluila
 
phlloShIaL;te rock. 
 The 0thr ;peceiUs Iused or inoculation resulted in loweryields. Iln til clay loam soil of Pescador, yields were comparatively
.superior to AgaIIi 

t/ha) when iloculatud with manihotis and 


those of Blanca, thus increasing production by 24% (4.4 
. fertilized with triple super

plolsphate ;nd by 
81, (9. 1 tlha) when inoculated with (;. occultum and
 
fertilized with Iii 
1 p)hosphate rock. IAS-CIAT! 

See also 00I4 0174
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See 0170 0171
 

D01 
 Soil, Water, Climate and Fertilization
 

23471 MBENNETT, I).P. 1985. 
0021
 

Cassava research and development an update.

Kingston, ,lamalca, Ministry of Agriculture. 13p. 
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Paper prepared for a Symposium on Cassava-lt3 Potential tc the Jamaican 
Economy, Kingston, Jamaica, 1985. 

Cassava. Research. History. Cultivars. Fertilizers. N. P. K. Irrigation. 
Productivity. IICN content. Dry matter. Agronomic charac' ers. inter
crtpplng. Groundnut. Maize. Cowpea. Sorghum. .lia lca, 

Results are summarized of cassatva research conducted jointly by the 
Inter-American Institute for Cooperation on Agriculture and the Hilistry of 
Agriculture of lamaica during 1982-8/ iii the parishes of St. Catherine, St. 
Elizabeth, and St. laies. Il tihe var. evilluntion trials, reslits indicated 
that there are loeal landintroduced cv. with o(tiliteial ylelds superior to 
37.0 t/ha. Agronom ic charac terist ics of the ma in 8 cv. identified as 
promising In these trials are indicated. Ili ferth Ization trials, the 6 
levels of N appl ed (0-150 kg/ha) to localI vatIr .J69 did not present 
signi fIcant di f ferences and av . y I elId was 39.5 t/hi:; no si gni i cant 
differences were observed with the appl Icat ion of 6 levelsa of P (0-200 
kg/ha) to var. M Col 22 (av. vield 32.4 t/ha). Local var. .169 and Smalling 
were evaluated under 12 levels of NIK without significant di fferences 
between treatments; av. yields were 24.7 and 22.2 t/ha for .169 and 
Smalllg, resp. In other trials siiiilar treatments were applied to var. 
169, Snlliing, and M Col 22 without sagnificant differences among treat
meits, but differences alliong var. were significant with av. yields of 26.4, 
17.3, ;and 37.1 t /ha. resp. Cassava/pcanttts , cassava/cowpea . cassava/ 
sorghum, and cassava/ma I;ze intercropping systems were evaluated; the most 
promising combinat lins were clssava /peanut.; and cassava/sorghum. During 
1983-84 the cassaval/peallits associat iol was studied in more detail, cas.,ava 
yielding 37.8 and 25.2 t/hi with spatial arrangements of 1.0 x 1.0 m and 
1.5 x 1.5 m, resp. 7he principal factor limiting cassava production in 
.Jamaica Is the scarce availability Of planting material of improved var.; 
plans to so lve tills pruolI em are de;ScrIbed. [CIAT] 

1022 
221033 BOJANIC I., A.,A. ; MAXWE., S. 1981. Yuca: descripci6n de praicticas 

ciiiltorales y su;scostos de producci6n en las Areas de colonizaci6n en el 
norte del departawnto d1,eScrita Cruz-Bolivia. (Cas!ava: description of 
cultural practice; ld costs of production ill the areas L colonizatini 
of northern Santa Cruz, Bolivia). Santa Cuz, Centro de Investigacfn 
Agrfcola Tripica l. l)-1, iiito de Tral~aio no.21. I5p. Span., 4 Ref!;. 

Cassava. Cult ivatllon. Cult ivatton systems. Fallowing. Cultivars. Cuttings. 
Planting. Timing. Weeul;. seeding. Hoeing. Injurious Insects. Insecticides. 
Harvesting. Root productilvity. Marketing. Prices. Costs. Inlter-cropping. 
1iiana-plantains. Maize. R0uldlnrs. Economics. Bolivia. 

In July 19 7 9, a survey was condluted il the colonization zone of northern 
Santa Cruz (Santa Cruz dc la Sierra, Bolivia) to study production systems 
and cultural practices of a randomly selecteeu crop (cassava). Av. planting 
area of cassava for the zone is 0.6 hia/farmer, iii fallow systems. Planted 
var. Include La Blan a or Monja Blanca (381%), Canclio (19%), Amaril la 
(7.8%), and Chaparral (7.87). Planth1g time ranges from April to Oct. and 
is done manual ly in a horizontal position at a predominant spacing of I x I 
II (78% of the farmers Interviewed). Only manual weed control Is used. 
Overall , problems with insec t were not reported. larvesting Is done 
manually and Yields ranged between 1.2-15.0 t/hia,witli an av. of 10.2 t/ha 
for 11 farmers. IntercroppIngs with maize or plantain were also observed. 
l)icotvles tLajocut,Stenomys app. , and fuEihactus sexcIntuis boliviae, and 
floods were listed as problems. Included among the economic problems were 
the lack of resources (credit), low prices, marketing problems due to 
middlemen, and deficient transportation infrastructure. Costs associated 
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2457 COOER,.R. 1985 Agrnomc asectsof assava produtio. I 

i nhr on Cassn Prod tiona St. Thomas a rbdls, 1985.' Paperspesnted. pSt. iael, Barbados, Caribbean AgriculturalResearch Pad 
Devloprentticae.l, 9-21. oEngl. Caribbean Agricultural Research & 

~~~.~Doe1 pmen~-ls t.>,-Trinidad-& Tobago]- r ' 

Cassava. Climatic requirements. Cultivation. Soil physical properties..Cultivation systems. Inter-cropping. Cultivars. Selection. Rootproductivity. Cuttings. Planting. Spacing. Timing. Land preparation. Soilfertility. Fertilizers. N. P. K. pHi.Weeding. Diseases and pathogens.
Harvesting. Caribbean. 

Climatic and soil requirements, Cultivation systems, and var. characteris
tics necessary to improve cassava productivity are briefly reviewed. Alsodiscussed are the cuttings (selection, treatment, and storage), land preparation, planting and harvesting times, nutritional requirements, and weed 
and disease control. [ClAT] 

V 

24080 DOORMAN, F.; BERNARD, V. 1984. Evaluar1in de los efectos de ]abranza parcial y zanjas de ladera sobre lus rendimientos y ]a erosi6n en 
la siembra de la yuca on La Sierra do la.Repiblica Dominicana. (Evaluation of the e'*fects of partial tillage and slope ditches on yield anderosion in caisava crops in La Sierra, Dominican RepuLlic). Santiago delos Caballeros, Repiblica Dominicana, Centro do Desarrollo Agropecuario.Serie Investigacl6n Agro-Sociolrigica sobre Yuca y Arroz. 'Ip. Span.,
Sum. Span., Illus. 

Cassava. Cultivation. Soil physical properties. Erosion. Land preparation,Soil conservation practices. Rainfall data. Productivity. Dominican 
Republic. 

The effect of different tillage systems used for cassava planting on soilerosion was compared in the municipality of Monc16n, La Sierra, DominicanRepublic. The amount of soil eroded from six 5 x 25 m erosion plots,located in'a field with a 13 up to 21% slope, was measured. The mostprom.sing treatment consisted in leaving, at 5-m intervals, a l-m-widecontour strip without tillage. This resulted in a 43% decrease in thelixiviated soil in relation to the control, i'.e., the system used byfarmers: plowing in favor of the slope. Treatments with hillside ditchesrunning into a ditch parallel to the slope were ,ery susceptible toerosion, due mainly to the fact that this ditch erodes easily. Therefore,it is recommended not to use this practice in arid areas of L.aSierra. 
[AS-CIAT] 

" ' 

002524054 HOBT, H. 1982. Avaliacao da resposta des culturas ao potassio, em• ensalos de longs duracao. A experiencia mundial. (Evaluation of cropresponse to potassium In long-term trials. World experience) .InYamada, T.; Igue, K.; Nuzillio, 0.; Usherwood, N.R., eds. Po~tlssio na
Agricultura Brazileira. Piracicaba-SP, Brasil, Instituto da Potassa eFosfato, pp.305-322. Port., 17 Refs., Illus. [Buntehof Agi icultural: Research Station, Hannover, Cerman Federal Republic] 



SCassava. Cultivation. Cultivation 'systems. Fertilizers. NuLritional 
re uirements. N. P. K. Productivity. Soil impoverishment. Malaysia 

,j.hroUgh thle presentation of exptl. cases of .K fertilization in different 
.crops and in various countries of the world, the importance of long-term 

*trials to accurately evaluate response to K fertilization is shown. The 
case, of continv'ous cassava crops in Malaysia: is summarized, and it is 

'demonstrated that results obtained with' fertilization during, thle 1st 
cropping year can lead to erroneous conclusions. In 5 consecutive 
plantings harvested at '7-9 mo. *of age, with 1-3 wk. intervals between 
arveting-and'platin-o t e -follwiug -rb"'p7 'I-a fin-t~-h-
Optimum level Of N and K was 134 and 101 kg/ha, reap. Treatments with N 
and P. without K, produced max. yields in the 1st year.but in the 3rd, 
4th, and 5h harvest, yields were lower than even those reached in 
unfertilized plots, indicating the exhaustion of K reserves in the soil. 
In this case, the application of high levels of K increased yields 

rsignificatively, especially when fertilized with doses of 134, 101, and 303
 
kg N, P. and K/ha, resp. Emphasis is made on the fact that in countries 
with high yields/ha, farmers supplement their crops with K. CIAT 

0026
 
23065 INSTITUT DE RECHERCHES AGRONOMIQUES TROPICALES ET DES CULTURES
 

VIVRIERES. 1982. Les tubercules et racines: manioc. (Tubers and 
roots: cassava). In . Rapport Annuel 1982. Paris, France. 
pp.109-119. Fr. 

Cassava. Cultivars. Cultivation. Weeding. Erosion. Soil conservation
 
practices. Cultivation systems. Rottional crops. Planting. Spacing. Root
 
productivity. Clones. Fertilizers. N. P. K. Ca. Mg. Harvesting. Xanthomonas
 
campestris pv. manihotis. Inoculation. Resistance. Mononychellus.. Soil
 
physical properties. Seluction. ivory Coast. French Guiana. French
 
Polynesia. ot r . 

Results are presented of studies in Ivory Coast, Guyana, and Polynesia on: 
cassava cv.; cultivation; soil protection; rotations; planting methods; 
fertilizer application; control of weeds,'pests, and diseases; and harvest-
Ing techniques. [Field Crop Abstracts] . 

0027 
24079' LEESBERG."J.; HOWELER, R.; DOORMAN, F. 1984. Evaluac n ded I 

erosi6n y los rndimientos on la siembra de la yuca en monocultivo e 
intercalada en La Sierra de la R.D. (Evaluation of the erosion and 
yields of cassava planted in monoculture or in association in La Sierra,
 
Dominican Republic). Santiago de los Caballeros, Reptiblica Dominicena,
 
Centro de Desarrollo Agropecuario. Serie Investigaci6n Agro-Sociol6gica
 
sobre Yuca y Arroz. 5p. Span., Sum. Span., Illus.
 

Cassava. Cultivation. Cultivation systems. Inter-cropping. Erosion. 
Phaseolus vulgaris. _pomoea batatas. Rainfall data. Weeding. Dominican 
Republic.' 

Susceptibility to erosion was evaluated 'for 2 cassava planting systems in 
fields with a 10% slope in the municipality of Monci6n, La Sierra, 
Dominican Republic. Cassava was planted alone and intercropped with- green 
beans and sweet potato in 3 x 30 m erosion plots. The intercropping system 
had greater erosion, although it was expected that inte,:cropping would 
contribute to decrease erosion by providing better soil coverage. This 
phenomenon was due to severe rains at the time of the green bean harvest 
and during sweet potato planting; in other words, when the soil of 
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intercopped assava plots was looser than that of oncped lts 

0028. 
22766, NONDARDO, E. iMORAES, 0. DE; 
 ANJOS, J.T. DOS194 acidee
K suprimento de .f6sforo e potssio do solo 9Ararangua cultua daPara 

mandioca.. (Phosphrus and potassium supply' capacity of Ararangufi soil 
to cassava crops). Flarian6polis-SC, Brasil, Empresa Catarinense de
Pesqui sa Agropecugria. Pesquisa em -Andamento no. 26. 5p. Port., 3 Refs[Empr a Catarinense de Pesquisa Agropecugria, Estacao Experimental de,..

-Urussanga'F-Caixa-Postal' 49,'r~ag.5 rsl''
 

Cassava. Soil physical properties. Soil analysis. . Cultivars. Cuttings
Fertilizers. N. P. K. Harvesting. Productivity. Starch content. Cultivation 
systems. Brazil. 

The capacity of Ararangug soil (low fertility, sandy texture, and low OMavailability) 
to supply P and K was determined along the Santa Catarina
 
coast, 
Brazil, and later calibrated 
by the North Carolina. method. The 
axpt. was begun In 1979-80 and continued during 4 successive plantings
until 1982-83. Treatments of randomized blocks 
with 4 replications

included 50-0-0, 50-30-0, 50-0-40, and 50-30-40 NPK, reasp., 
applied to var.

Mandim Braca planted at I x 6 m spacing. Response to P was slight and 
more
 
marked to X. 
Av. yield of the 4 crops was 8.4 t/ha in the absence of P and
K, and 9.9 and 
11.5 t/ha with the reasp. application of P and K. Production .
was 
14.4 t/ha with both elements present. Production of aerial parts also
 
decreased progressively, but was 
less marked than the reduction in root

production. High P response was 
observed in the production of aerialparts

With an av. of 3.7 t/ha in the absence of P and K, and 4.2 and 4.1 t/ha
with P and K present, resp.; with the application of P and K the yield was
4.8 t/ha. Starch content was kept constant, around the overall mean of all
 
treatments (27.06%), 
with a slight increase in presence of K. Under the

Ararangu6 soil conditions, the application of 50-30-40 NPK, recommended for

production systems, does not satisfy this crop's requirements. [CAT]
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24052 NDIOKWERE, C.L. 
 1984. A study of heavy metal pollution from motor
vehicle emissions and its effect on roadside soil, vegetation and cropsin Nigeria. Environmental Pollution 7(1):35- 42. Engl., Sum. Engl., 18Refs. [Chemistry Dept., 
Univ. of Benln, Benin City, Nigeria]
 

Cassava. Soil analysis. Leaves. Analysis. Nigeria.
 

Concn. of Cd, Cu, 
Cr, Ni, Pb, and Zn in samples of soil, wild grasses and
weeds, and 
leaves of pumpkin, cassava, and maize collected from sites

adjacent to 
a major federal highway in Nigeria were markedly higher than in
samples collected 50 m from the highway. Higher concn. were observed in
pumpkin and cassava leaves than in maize leaves. 

*vegetation could Concn. of metals in thebe reduced to 1/2-1:3 by washing the samples with 
deionized water. (Field Crop Abstractsi
 

0030

24576 SEMINAR ON CASSAVA PRODUCTION, ST. THOMAS, BARBADOS, 1985. 
 Papers"


presented. 
St. Michael, Barbados, Caribbean Agricultural Research and
 
Development Institute. 37p. Engl.
 

Cassava. Production. Cultivation. Cultivars. Propagation. Tissue culture.Planting. Harvesting. Processing. Injurious 
 insects. Injurious mites:'
 
Caribbean.
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1A seminar n cassava production was held at the Caribbean Agricultural Re- " 

'<" 
search and Development Institute in Jan. 1985 to 
technologies associated With it. The reasons to 

present the techniques and 
produce cassava in Barba

'4' 

dos, agronomic aspects and profitability of its production, and pests and 
their control 'were' analyzed.. The' papers presented at' this seminar are 
recorded individually in ths publication under 'he following F-onsecutive 
,no.: 0023, 0031, 0079, and 0184. [CIAT , .. . +' 

See also- 0020 " 0032 0033 '. 0035 0042 0043 '0044 0045 "4" 

0~.05.__O.Q68_ _Q107_ , Q12 0165.. _0167 0 168,- _01.72... 
'.. 0174 0175' 0176' 0180 0181' 0182 0183 0195 

0196" 0197 '0198 0199 0200 0202 0203 0204 

D02 Cultivation Practices: Propagation, Planting, Weed Control and 
Harvesting 

0031 ' -
24579 CHANDLER, F. 1985. The profitable production of cassava. In 

Seminar on Cassava Production, St, Thomas, Barbados, 1985.' Papers 
presented. St. Michael, Barbados, Caribbean Agricultural Research and 
Development Institute. pp.2

2
-25. Engl. [Caribbean Agricultural Research 

& Development Inst., Cave lill Campus, St. Michael, Barbados] 

Cassava. Propagation. Cultivars. Tissue culture. Leaves. Cuttings,. 
Planting. Harvesting. Mechanization. Processing. Cassava chips. Drying. 
Caribbean. '4--

The use of 
from leaf 

var. with high yield potential, tissue culture, and propagation
cuttings and from 2-node cuttings are discussed as 'important 

factors to make cassava production profitable. The mechanization of cassava 
planting and harvesting, as well as the chipping and drying of cassava, are 
also mentioned. [CIAT] 

60032 
23786" CIIEVREAU, B. 1980, Recherche-developpement dans lea r6gions de 

l'Ouest. (Research and development in western regions). In ,_______ 
Rapport analytique d'activites dans la region de Touba, Savanes du 
Nord-Ouest, campagne 1979-1980. Bouak6, Cote d'Ivoire, Institut des 
Savanes. Dpartement des Cultures Vivri~res. pp.31-34. Fr., 13 Refs. 

Cassava. Cultivars. 
Re s

earch. Development. Productivity. Cultivation. 
PlantLing. Timing. Cultivation systems. Spacing. Harvesting. Ivory Coast. 

Research and development carried out by' the Ministere de la Recherche 
Scientifique (Ivory Coast) and by the Institut des Savannes/Croupement 
d'Etudes et the Recherches por le Developpement de l'Agronomie Tropicale in 
the western region of the country concentrate on defining.table exploita
tion systems to increase crop production and maintain soil fertility. A 
bibliography is presented and agroclimitic, agrotechnical, and 'edaphic 
results are summarized. Cassava is the most important crop after rice; it 
is planted in multiple associations, with planting dates programmed between 4 

April-Nov., at different planting densities and with different -cultivation : 
s.ystems. Main local cassava var. are Banagoubere, ' Banagougbe 
(Vahidougouka), Canvili (Comade), and Toussin (Dabouka). The most 
promising var. is Banagougbe with yields.of 42.5 and 55.9 t/ha 16 and 20 
mo. after planting, resp. [CIAT] ''" 

'4'4 



003324704 FIORETTO, R.A, 1985. Efeito da manipucira aplicada em solo culti
vado cam mandiaca (Manihot esculenta,, Crantz). (Effect of the USe of cassareep on the soil planted with cassava). Tese Mag.Sc. Botucatu-SP,
Brasil, Universidade Estadual Paulista 'ulio de Mesquita Filho. l6p.
Port., Sum. Port., Engl., 39 Refs., Illus ; 

Cassava.. Cassareep. Uses. Cultivation. Cultivars. Soil physicial properties.
Climatic requirements. Rainfall data. Temperature. Composition. Mineralcontent. N. P. K. Ca. Mg. S. pi., Cyanidea. Planting. Fertilizers.. ...Statistical~ aniysia. -- Weeding.- -- Weeds.--' utclngs,7:-Geminatio - n. 

. 
.,-.. 

development. Root system. Roots. Dry matter. Stems. L.e 
height. Soil analysis. Brazil. v. Petioles..Plant 

The application of "mn.ipueira" (cassareep) to a cassava plantation wasstudied. Parameters considered were soil fertility, weeds and germination,.
g5 owth, and initial yield of cassava plants using 2 dosages (80 and 160 m /ha) applied at planting, 30 and 60 days later. The compound was appliedon a clayey soil, classified as Terra Roxa Estruturada, .26. days after
planting. Var. Branca de Santa Catarina was used. Germination and speed ofgermination of the plants were assessed by counting the no. of buds until
the final stand, 54 days later; these parameters were not affected by the 
treatments. Root and canopy DM yields were also evaluated at 130 3days of age. In relation 'to the sLudied parameters the dosage of 160 m /ha wasalways significantly superior to that of 80 m /ha. The effect of cassareep
on the weed population was evaluated using tle European Weed Research 
Council's toxicity table; the compound did not produce toxicity symptoms onthe cassava plants, although its effect was verified on Brachiaria 
plantaginica, Acanthospermum austral , Sida spp., and Ranhanus raphanistrum
but not on Cyperus rotundus. To et.mine2 the tTluence of the cassareep
application on soil concn. of Al , K , Ca , Mg , and PO4 , pit,and ONcontent, soil samples were collected at 2 different dopths (0-15 cm and
15-30 cm) from the plots which received treatments at intervals of. 30, 60,90, and 170 days. Five simple samples were taken from each one and acomposed sample was made which underwent physical and chemical analyses.Plots which received casgareep showed a hityr potash disposal in the soil
for the dosage of '160 m /ha than for 80 m /ha. K content was higher forboth treatments than the control; and 30 Pays after the application these
value5 were as high as 0.70 and 0.89 meq K /100 g for the dosages of 80 and160 m /ha, resp.;. the value c~rresponding to the control was 0.22 meq/la0g. For P thle dosage of 160 m /hashowed higher levels in relation to the
control; however, the sanme was not verified for the levels of Ca and 3Ng ,since the lowest values for these elements corresponded to the 160 m /ha 
dosage. [AS] 

0 

003421191 HRUSKA, A.J. 1984. Plant density, varietal diversity and cyanogenic
glucoside level effects in a cassava (anihot esculenta Crantz)agroecosystem in Costa Rica. Hag.Sc. Thesis. Durham, North Carolina,
Duke University. l18p. Engl., 154 Refs., Illus. 

Cassava. Climatic requirements. Temperature. Rainfall duta. Soil. physical.properties. pit. Cultivars. Agronomic characters. 11'N content. Cultivation.Land preparation. Insecticides, Herbicides. Cuttings. Germination. 
Irrigation. Plant height. Planting. Spacing. Statistical analysis. rrinnyisello, Cercospa caribaca. Cercosporidium hennIngsii. Anastrepha manihoti. 
Cassava common moaic virus. Analysis. Biological, control. Predators andparasites. Cultivation systems. Fallowing. Phyllophaga. Anomala. Costa 
Rica. 
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The role of cyanogenic glucoside levels, var. diversity, and plant density
in a cassava agroecosystem tinCosta Rica, in 1982, is examined. Plant 
density, var. diversitv, and cassava var. produced Important and differing
effects on plant growth, behavior ald damage levels of c.issava pests, and 
pathogen incidence. Results of l!,. worl uggest that the level of 
cyanogenic glucosides does nLot affect larval host preference of Erinnyls
elo; therefore, cyanogeife glucosides are not a defense mechanism against
this pest. The effects of ground cover on whir grub populations in 
cassava fields were also examined. Significant correlations between ground 
cover and plant stuntlong score and white grub poplations suggest a causal 
relation: the 'ound cover provides food, microclimate, and protection
against natural ienemies. Al annotated list of insects of a Costa Rican 
cassava field Is Included. JCIAT] 

0035
 
24715 ISIAYADI, S. 1q78. Uhl kayu sebagaf sumber 
 makanan pokok di

samping heras. (Cassava as staple food source besides rice). Buletin 
Kebun Raya 3(5):173-175. Indon., Sum. Engl., 11 Refs. 

Cassava. Plant geography. Climatic requirements. Cultivation. Diseases and 
pathogens. Injurious mites. Plant Ing. Spacing. Fertilizers. Harvesting.
Nutritive value. Vitamin content. Uses. Indonesia. 

The origin of cassava, Climitic requirements, main diseases and pests,
cultivation, nutritive value, and uses are briefly discussed. [CIAT! 

)036
 
21120 LUNA R. , ,I.H. 1984. Intlu1euc i do armazenamento de manivas d 

mand ioca (Manihot esculenta Crent,) na producao dle raizes e ramas. 
(Influence of tilestrage o" cassava cuttilgs on the production of roots 
and stems). Tese Mag. Sc. La;ras-I, Brasil, Escola Superior de Agricul
tura de lavra;. 1001). Span., Sum. Port., Span., Eigl., 39 Refs. , Illus.
 

Cassava. C:limatic requirements. Temperature. Rainfall data. Soil physical
properties. Soil analysis. Cultivrs. Cuttings. Storage. Timing. Planting.
Fertil izers. F. Irrigation. Ilerhleides. Plant height. Productivity. Root
product lvi ty. Dry matter. Statistil analysis. U)p1edha. Injurious
insects. Fusarum. Asegllus. Germination. Stems. Colombia. 

In 1982-83, the effect of chemical treatments, storage positions and
 
periods on planting material of cassava Mcol
var. 1184 war studied under 
field condi t ions at the Centro Regional de Investigaciones Agrfcolas
Caribia near Sevilla (Magdalena. Colombia), on nonflooded soils grouped in 
Alluvial Plain Association with clay loam to loamy texture. The 
characteristics evaluated fresh wt.were loss an) loss of planting material 
due to storage, initial gertmination process, plant height, final stand,
stein diameter, canopy yield, no. of commercial cuttings/plant, total fresh 
root yield, root I yield, toti no. of roots/plant, and root length and 
girth. The treatments consisted If ch.Tlecal protection (with and without)
of stems prior tLo storage, t torage position (horizontal and vertical), and 
storage I)eriods (0, 3), 60, and 90 days). A split plot design with 6 
repl icates was used. Cut t igs stored li vertical position were well 
conserved up to 90 days of storage with little loss of fresh wt. and 
viability. This storage position aIs:a had a positive influence on germina
tion 20 days after planting. The greatest germination at 20, 40, 60, and 
80 days after platlog and the hos;t plant establishment were obtained when 
the cuttings were treated with fungicides. None of tIhe treatments affected 
plant helight. The no. of commercial cuttings/plant was greatest with 
plants grown from cuttings stored for 90 days (fewer plantm;/plot and less 
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competition); however, the greatest no. of commercial cuttings/unit area was obtained with freslh (nonstored) cuttings. The greatest stem dlaneter 
was found at 90 days of storage with untreated cuttings. Fresh root yield,
root DM yield, total root no./plant, rott ength and girth, anti canopyyield were not affected by chemical treatment,;, stor;ge position or period. 
[AS] 

0037
24552 MONTAGNER, 14. 1983. Rcndimento de ralzes de mandlta, em funcao do uso de herbicidas. (Cassava root yield in relation to herbIide use).In Reunlao Tecnica Anual ide Culturas Energetteas do IPA(RO, Porto Ale

gre, RS, Braslil, 1983. Trabalhos apresentados . Porto Alegre, Instituto
de Pesquisas Agronmicas. pp.l46-148. Port. Inst. de Pesquisas Agron6
micas, Rua Concalves llas 570, 90.000 Porto Alugre-RS, Brasill 

Cassava. Weeds. Coeding. IlherIcldes. CUltivwtion. Planting. Stpacing. Root 
pro(tlotlvity. llra;:il. 

At tite Estacao Exptl. litotcnlca of Taquarl, Brazil, tile efficiency of f6herbicidet; in cont rolling weeds aind their effect on cassava Irroductivity
were studied. A randomlized block design with 4 replications was used. The
control coonsisted of 2 trcatments, one without herbicides and tile otherwithout hoeing. Tlhere was no relation between the no. of weeds and root 
production. [CIATI 

0038
24095 PAZ, .l.E. 1975. Efectos de insecticidas-acaricIdas y fungicidas enla germinact6n de rangres do yuca ( ianthot esculenta Crantz). (Effectsof ltsect icides-acaric iles and fungicides on tite gertminatlon of eassava 
cut t ings). Tesls Ilng. Agr. 'almitra, Untiversidad Nacionil do Colombia. 
46p. Span., Sum. Sptit. , Engl., 17 Refs., Illhi . 

Cassava. Cl Ittat Ic requI I rieot.;. Temperatitre. Rainfa II Iata. Cult tvars.
ItsecticlIdes. Acarcides. 1isease control . Cuttii ngs. (;miniattfon. Timing.

Leaves. 
 Plant height. Spacing. Colomia. 

At CIAT-Palmlira tle effects of the insecticides d lazinon, (IlItnthoate,

carbaryl, met halidophos , and metyl paratliton, and of the 
 fiung IcdesmethoxyethLv Itmterc iry ch lorite (MEC) , th Irant, and eopp, r hydrox ide, o t he

germination of cassava citttlgs 
were estimated. Cor the treatmlents, 3 doses(low, toriltn, and and 2 imersion;i, high) times, I short. (5 rtin) ittd I long

(20 mlin), were considered. Var. Mcol 11418 aind Meol 1513 were 
 used. Theproducts giving the best results regarding germfitniou and vegetative
development were, in the it res1). order, carbarvl , methridophos,
dImethoate, diazInon, and methyl parathion. Low and normal doses were themost effective, and there were no significant diffetrnces atit1ttig thert. The20 min Immtersion time showed the best av. lit germinat hn and vegetativedevelopment. In tilte trials will] fungicides, thi ram fol lowed by
methoxyethylnlercury chloride were the best itt germilathIi as well as 
vegetative development. [AS] 

0039)006 3 TAIIIANTE T. , O.,. 1984. I)oternlinain experimental tie ]a fuerzaejercida por el suelo, stbre tina cosechadora tie yuea (Mailihot esculenta 
Crantz) med [ante el iuso tie tll modelot e'itrictural . (Experlmnttal
determinat loif the pressure exerted I)'y tite soil iu a cassavaharvester', tlirtugh tie use of a structura I3 5 model) . Acta Clent flea
VeiizOlana (5-0r):386-393. Span., Sum. Span., Fngl ., 25 Refs., Illus. 
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Venezuela,
(Unv, Central de ' Facultad dd Ingeniera, Apartado 4718, 
7. Caracas 1041-A, Venezuela] 

-. ' Cassava. Agricultural equipment. Harvesting. Mathematical model. Develop
ment. Venezuela.
 

Thepressuro exerted by the 
soil on a cassava harvester deflector plate was 
determined, as a basis .to optimize the design' of the. machine.* A scale 
model of the structure was built, rusing 'the Buckingham theorem. A frame
mechanism thatstimulatesL the action of the soil was: alsoconstructed.' 

ep hhbar of the 
structure were obtained for different values and inclinations of the.force 
acting on ;the deflector plate. , Finally, some field exptl. trials were r 

carried out in 
order to. obtain the value and direction of the force exerted 
by the soil. through the curves' obtained with. the model. With this value, a 
force polygon. was constructed to. calculate the force exerted by the 
hydraulic. system of a tractor, needed for harvesting, and wit'h which" the 
power requirements for different tractor velocities were calculated as 
well. (AS]
 

0040
 
,22699 TALATALA, R.L. 1982. Weed cnntrol in root crops. Baybay, Leyte,
 

Philippine Root Crop-,Research and Training Center. 13p. Engl., 20 Refs.
 
[Philippine Root Crop Research '& Training Center, Visayas State College
 
of Agriculture, Baybay, Leyte 7127, Philippines].
 

Paper presented at Regional Root Crops Production Training Course, Ist.,
 
Baybay, Leyte, Philippines, 1982.
 

Cassava. Root crops. Sweet potatoes. Yams. Taro. Weeds. Weeding.
 
Herbicides. Hoeing. Timing. Productivity. Philippines.
 

Based on literature reviews, critical periods for weed control and 
weed
 
competition are presented for cassava, 
 sweet potato, yam, and. taro.
 
Chemical and physical weed control methods are given for each crop.
 
Reports indicate that very few trials with herbicides have been.carried out
 
in the Philippines; most of the weed control is 
done by hand weeding.
 
Recommendations on herbicide use and dosage are given for each crop. [CIAT]
 

0041
 
23438 VILLAMAYOR JUNIOR, F.C. 1982. Yield evaluation of 
cassava stakes 

produced under different populations. Radix 4(2):14-15,1I. Engl., 3 
Refs. (Philippine Root Crop Research & Training Center, ViSCA, Leyte, 
Philippines)
 

Cassava. Cultivars. Stems. Cuttings. Planting. Spacing. Germination. Root
 
productivity. Harvest index.: Philippines.
 

The production of cuttings from cassava cv. Golden Yellow, grown !under 
different plant population densities, was evaluated in 2 trials. 'In "the 

1st, stems 'from 7-mo.-old plants were cut into 25-cm-long cu'tings and
 
planted at .population densities of 13,333, 17,777, 26,666, and 
53,333
 
plants/ha. 
 In the 2nid,the same expt. 'was run but cuttings, both fresh and 
after 1 mo.' storage, were evaluated. Thetratmentsdid.not.significantly
 
affect the .of germination, root yield, root-no./p]ant, % of large roots,
and 1HI. Both trials showed that the differences in stem diameter, as a 
result of the variation inplanting densities,'do .not influence the yield 
potential of cassava. [CIAT] . 
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0042 
24722 WAR(;ONO, J. I"13. Yie Id 0l cu;aava varietles at dif ferent plant
Spacings. Peielithilii lert;laii 3(2):53-5(i. Eni., Sum. Indon., 4 Refs. 

1lis. 

Cassava . Cu I t [va's. Cu It I vat holo . P Iant I ig . Spacing. Sof I fertility
Fert II izers. N. '. K. l'redilict lv Ity. (lt prdiuct Ivi ty. I IdOlesfa. 

ftel Uxpt. weVe coliducted 

spacIng On ('assava yivI (i;. 


Two illIndm sia to evalunate tileeffect of plant
The I t expt . wits conlucted it Tamailnbogo

sibsta t l ll 1I ra '- IdI an! 1-ri1tI I ic in Oman; raS I l(tlbll lgii'ch va . CadIng wa s 
planted at 4 plait popi lat ions, arrangeil ii II dillferent plant spacings.Thle 211d e'xpti . w;i 'io d'uited It l'Iiiar .;i,Jakenan, and 'J'atsaibogo slblstations
and at a farmer' I fol(d in Playen; nonbr;iching var. Gading, Muara, andAdir I, and hran'hing vat-. Adira II wire plantedi at 4 distances. The plantpopulat 111 oIf 20,000 gave th highuest yield oil the low fertile soil ofI lillan . Oin both t'tile aitd tferllttIlea ;ols, i'assava yields decreased 
si-gail i'alt I y . p11 t LIpIl at il 1111'ri;e d above 10(.{)()1( plants/ha.Ninb ratuI ng vit . g,'ve- ti' I 1 lh ; I %,,I d oin tie peer solI s of 1layet arid.akillati at ;I pali !pa' vi n oI" 1 .0 x 0.(160m . For Milarai (narrow-leaved
var. ) a Il1 alnt s;m. I[Ig l I . (0 x 0.410 T wiJS ;alI;, )illid In poor sol Is; IIfertile aol Is, th ; %,;svat. gave higher yields; In relat lon to the other 
var. IAS) 
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004 

237(67 MANNAN, M.A. ; RASHIID, l. M. 1981. A compairative study ni tile yieldand morphological ch',lracti'.l of four cI ltivars of c(ias:iva. Bangladesh
horticu lture 9 (1-2) : 13-40. ilgI . , Sum. Enil . , 9 Refs. [llorticulture
1)D Is ion, (Bang ;leh Apt i coItL ura I Ruscarch Inst Joydebpur, Dacca, 
ll;u g I adetL;l I 

Ca;a;aw . CIlt (vars. Cu lt (vat ion. Cl Islat Ic requi remeits. Ra InfaIll data. Land 
prepara t Ion. I'ul i ler;. *N. 1. K. Planting. Agronomic characters. Plantheight. Blhm-itug. I'lt;. ieaves. Roots. Root productivity. Iry matter.
 
BangId;iies;h.
 

Ill trial!; wilh cassava cv. (,enjapatI, logor, and Nari Gall from Indonesia)

;td C-004 (from lBnhdarban, langladeash) in 1981-82, fresh 
 root yields werein the range of 22.7"3-25.28 t/hua. Significant dilfferences among cv. yieldswere ulnind In StomS Lit [lot it root; stem yield of C-004 was signiflcatitty
higher (25.O(', t/ha) thml the)se of the ether cv. (17.83-19.05 t/ha). Thie 
difflcrilip msiirphologIca l mlralt'(,rtititcs of the cv. were also recorded.

Field Crop Abstracts]
 

0014123227 MATTOS, P.D.E. I)I; SOUZA, A. DA S.; CAIDAS, R.C. 1982. Direciona
mento do sisteLa radlicilar ai mandblca cultLivada em filetras duplas.
(OrtenLtaion of the root system of cassava grown ilidouble rows). RevistaiBra:ileIra ie Mandloca 1(I):67-69. Port., Sum. 'ort., Lngl., 13 Refs. 
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Cassava. Cultivation. Planting. Spacing. Fertilizers. Inter-cropping. Sweet
 
potatoes. Root productivity. Root system. Brazil.
 

Results are given of an expt. on the orientation of the root system of 
cassava grown in double rows, conducted at the Cer,tro Nacional de Pesquisa 
de Mandioca e Fruticultura (Cruz des Almas, BA, Brazil) with the cv. 
BGM-001 Aipim Bravo. Sweet potato was planted between the doublein rows 
of cassava. Data on the total root yield and the root yield between double 
rows, wiihin double rows, below the cutting, and at the end of the seed 
cutting show that roots grow in larger quantities between the double rows. 
[AS] 

0045 
24iS O'HAIR, S.K. 1982. Root crop evaluation, selection and improvement 

in Florida for energy applications. In Symposium on Energy from Biomass 
and Wastes, Lake Buena Vista, Florida, 1982. Paper presented. Gaines
ville, University of Florida. pp. 135-165. Engl., Sum. Engi. , 41 Refs. 
[Univ. of Florida, ]list. of Food & Agriculture Sciences, Homestead, Fl, 
33031, USA]
 

Cassava. Root crops. Development. Blomass production. Cultivars. Tissue 
culture. Cultivation. Planting. Soil physical properties. Root productivi
ty. Starch content. Starch productivity. Productivity. USA. 

The U. of Florida (USA) Institute of Food and Agricultural Sciences root 
crops biomass program includes the input from 14 project leaders with plots 
on the grounds of 14 research centers. Nine eistinct root crops are being 
evaluated for their potential in blomass production: arrowroot, Brassica, 
cassava, chicory, coc,,yam, fodder beet, fodder carrot, Jerusalem artichoke, 
jicama, sweet potato, and taro. Specific objectives are to screen, select, 
and improve root crops with the best potential for biomass production.
Prellminary results indicate that a mixed group of crops will be needed to 
provide a year-round supply of fresh substrate. Specific recommendations 
will depend or geographic location and local growing conditions. According 
to input needs and yield results the sweet potato has the greatest poten
tial. Genetic improvement through conventlonal and novel techniques is in 
progress as well as the development of tissue culture propagation of 
planting material. [AS] 

0046
 
24716 POESPODARSONO, S.; NUGROI1O, J..H. 1977. liubungan antara umur dengan 

basil dar ketela pohon mukibat dengan ketela pohon biasa. (The relation
 
of length of growth period and yield on "mukibat" and normal cassava). 
Maros, Indonesia, lembaga, Pusat Penelitian Pertanian. 1Op. Indon., Sum. 
Engl., 9 Refs., llhs. 

Paper Presented at tile Symposium I Peranan llasil Penelitian i'adi dan 
Palawija dalam Pembangunan PertaiLan, Maros, Indonesia, 1977. 

Cassava. Cultivation. Mukibat system. Cultivars. Planting. Timing. 
Harvesting. Productivity. Indoiesia. 

The effect of the length of the growth period and yield on both mukibat and 
normal cassava was studied at the empt]. field of the Central Research 
Institute for Agriculture, Muneng (Probolinggo, Indonesia). A split plot
design was used in which the main plot was the var. (Faroka, Pandesi, and 
Doro) and the subplots, harvest time (10, 12, 14, 16, 18, and 20 ma. after 
planting). Mukibat and normal cassava were planted separately using the 
same design, and the site of the mukibat expt. was adjacent to that of 
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normal cassava. Thehighest yields for all mkiba ces 
 e
'~~i'were obtaied 16'io. after'plantiii '. For normal cassava the highest yields
 
nfor wre obtained at 12 mo. after planting 'and for'
 

var.: Pandei and Dora
~'''var.Faroka, 16,m6. after planting. 
 Mukibat cassava yielded 'about twice a's 
,nner..i;:.. va'va ~.tested ''' ...
41nich as normal cassava. [AS] ' 

S.1979. 440047 , ~ Z''v 2 47 14 SADJAD,,S 99 Konsepsi pertanian energi; kasus posisi tananan,'

ubi kayu. (The concept of energy farming: a case study of the cassava
 

Beritalmu Pengetahuan dan Teknologi ) 16 i 
 n
 

Cassava Food energy. 
Energy productivity. Indonesia.
 
Energy farming is a new concept for Indonesia. It v~. only means farmingfor producing energy (cult''ating some s~pecie's 'for producing' firewood oir
 

new energy sources) Yfor'other pattern which
but an'agricultural 
 considers

4energy balance. Therefore, cassava might'have a,,top score of energy output


sscompared
with othercrops. 'Among cultivated'species, there would' be a need
 
to increase 
the no. of energy cycles
i to inciease the 'total output 'in the
 

4 energy 
farming pattern. "Energy utilization can become more efficent bye:1i6er improving' the crops or by minimizing net by
 
..
processing.'[AS] ' . ng, esV,,eghtduri 

0048 

4

24711' 
SOSA V.', N.;MATOS F., R.; FERNANDEZ, M. 1985. 'Comparacin de producc16n de rafces de'cinco variedades 'de yuca (Manihot 'esculanta) en Ia 
zonaOde 
"Palo Alo", Barahona. (Comparison of root production of five
 cassava varieties 
in the Palo Alto zone, Barahona). Investigaci6n
 

444 9(1):49-53. Span. , Sum. Span., 4 Refs. [Centro Sur de Desarrollo Agrope
cuario, Programs de Races y Tubrculos, San Crist6,
nicana ' ' ' ' ' ' . 

4.. t~e:n 
 'e~ 'rdcd1,0
n 3;5k/a'.el 
 vr re aco i ii'!
 
,Cassava. Cultivars. Climatic requirements. Temperature. Rainfall data. Soil
physical properties. pH. Nutritional requirements. Zn. Cuttings. Planting.
Statistical'analysis. Productivity. Doainican Republic.
 

Yield 
of 5 cassava var. (Blanquita do I Loma, Machetazo "Alta, Zen6n,

SeForitn est en Ia 
Mesa, and Tres Ganchos - local) were compared in the
 

"4 1.0 m.' Highest yields, among which' there were 
planted a 1.0 x
 

4 	 : Palo Alto zone, Barahona, Domi'nican Republic. Var. were 

IpD; balRTTSI D .
~O HHC' epbiCAL omi.
no significant differences,
were obtained with'var. Tres Ganchos,'Blanquita 'de InaLoma, ,and'Sefiorita

esta en Ia Mesa with 28.77, 26.06,\aPnd 25.87 kg/ha, resp. Var. 'MachetazoAlta and Zen6n 'produced 14.30 and ;-3.85 kg/ha, resp. Var. Tres Ganchospresented the greatest av. diameter\' f commercial roots (7.32 cm) andMachetazo Alta the smallest, (5. 14 cm) . 'S'eforita est5 en Ia Mesa presented 
4 

4the 
 greatest av. length of commercial roots (27.52 cm)'and Tres Ganchos the
shortest (19.68 cm). [AS _CAT]
 

23230 SOUZA, A. DAS.; 
MATTOS, P.L.P. DJE; MACEDO, M.M.C.; CALDAS, 8 C.
1982. Teste de combinacoes de espacamentos cam' 6pocas de colheita, em4 cultivarea de nandioca. (Trials combining 
 different spacings

harvesting dates in cassava cultivars) .' t 'Revista 	

and 
Brasileira de Mandioca

1(1):79-81.' Port., Sum. 1'ort. Engl., 7 Refs.
 

Cassava. Cultivars. Cultivation. Climatic requirements 
 Temperature. 
 ' Rainfall data. Sail physIcal properties. Planting'.Sp'cing.' Fertilizers. N'
P. K. Timing. Hiar-vesting. Root productivity. Brazil.
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Results are given of a trial carried out at the Centro Nacional de Pesquisa 
dae'Maiedioca e Fruticultura (Cruz _ds6Almas, BAn Brazil)in 1978-79 to test 
"different combinations of spacing and harvesting dates incassava, A split
 
plot expt. design was usedw ith 8 'treatments and 3 replications. Cassava, 

at 1.00 3spacedx 0.60 m and harvested 10 mo. after' planting was
 

superior to
r nstatistically the other treatments. [AS] 	 " 

20050 
;o3 VILLADAYOR JUNIOR, F. ,GLAAYAN,'A.L. Datopping andS1982. its
 

icass"I ft ec i ave produCtIon esii f 4 '(2) ph8hTT, Re rl' 

Cassav Pruning. Productivity. Root productivity. Shoots. Biomass
 
production. Harvest index Cuttings, Planting. Spacing. Fertilizers. N. P.
 
K. Cultivars. Philippines.
 

The effect 	of Pruning on cassava root production was studied.n Cuttings of
 
cv. Golden Yellow (25 cm long) were planted vertically at, 1.00 x 0.75 and 
fertilized with 25-25-25 kg NK/ha; 95 kg N/ha were applied additionally 1 
so. after planting. The treatments consisted in pruning the tops at' lengths
 
of 0, 20, 25, and 30 cm from the shoot tip'3 mo-~after planting. Root yield
 
was adversely affected by the length of the portion of the' plan pruned. 

A 	 . nPruning decreased the no. and Wt. of marketable roots and the total root 
yield but not the no. and wt. of nonmarketable roots and total root no. 
[AS] 

See also 	 0015 0020 0021 '0025 0028 0030 0032 0036 
0041 0042 0083 '0183 0195 0197 0198'0196 
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D04 Postharvest Studies 

' 0051 
"A23220 - CARVAIAI, V.D. DE; CHALFOUN, S.M.; HUHl-WANG, S. 1982. Armazena- A 

mento p6s-colheita de mandioca:' 1. Influencia da composicao qufimica ,de 
ralzes~ de cultivares de mandioca sobre' a resistencia a deteriora~ao 
p~s-colheita '(fisiol6gica e.microbiol6gica). [Postharvest storage of" 

'4 ~ ' 	 cassava: 1'., The influence of the chemical composition of the roots of
 
cassava 'cultivars on the 'resistance to postharvest. deterioration
 
(physiological 'and microbiological)]. 'Revista Brasileira de liandioca
 
I(1I) Port. , Port. ,,Engl., 15 Refs. , Illus. [Empresa de'
:15-23. Sum. 
Pesquisb Agropeugria de Minas Gerais, Caixa Postal 176, 37.200
 
Lavras-MG, Brasill
 

Cassava. Cultivars. Roots. Storage. Deterioration. Composition. Analysis. 
Resistance.. Statistical analysis. Moulds. Brazil.
 

The physiological" and microbiological postharvest deterioration and the 
chemical composition of roots Of 'Cassava' cv. Engana Ladrao, TAC-12829, 
Guaxup6, Iracenia, Branca de Santa Catarina,. Nantiqueira, and Sonora 'stored
during 14 'days "in,plastic bags at root temp., were determined. Cv 
Mantiqueira, Sonora, Branca do Santa Catarina, and Guaxup6"were classified 
as resistant to physiological deterioration '(PD), and. IAC-12829, Engana, 
Ladrno, and Iracema 'as':susceptible 'to'PD. Roots of' SP-resistant cv., 
compared with thoso 'of PD-susceptible' cv., presented 'higher" reducing,
nonreducing, and total sugars, total phenolic compounds an'd'their monomeric 
forms. Cv. Engana Ladrao was the most resistant to~microbiological' deterio
ration (MD) where'as Branca 'de Santa Catarina, Iracesa, and TAC-12829 
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presiented an Inte r.. :te deg ree o f re!;it alice t 11); Ctlixtip6 anidMant IquelIra were the ijo.at suscept ibe1. 1 11gi of the genera Vertticillhim,Fusarium, Aspergillis, PenicIllitm, ; ,, 'ht,-hilora were assoc to-ed wiMD. Fungi attack started on "ta' 8-after harvesting mial ilreased ontil itreachedia peak on day 14. MC and ri-ducing, otnredling, and total sigarcontenls (expresed on ilty ,,et hIMa) pri! eiited aignlificilit ps ItLivecorrelations with the several degrees o2 Dl). Cv. characteristlcs indicatedthat 111)and MD are sepiarate processes but thli doe; not Impede thiit theyoccur sitttl thnoo 1Y ill tlie same cv. [AS 

00(52
 

2 322 - C A RVAIIlO , V.D . E; CI HA N , . I22S (I.IO3 S.
 TE , . S . ;.; >I0 RA I:S , A.R. )E1!982. ,rmaela;lllto p6i-collito di' wandloco: 2. Clotto das al teracoos no grti ie deterior;iiao fisiol6gica na composicao ff!;ico-qiitmJc e qtr[i|ca de setsa /'[iii ivIt, sau;1d loc/i. (PO~Stl'i-vest storage of Cassava 2.
de 


The effect of the cligie's of tilt'
degree ( IIlVsiO logic Il deteriorationoil the I iphy j'I muill)chlmli ('1 compos it Io of1 I ca s.sova ci i t Ivars) .Revista Bro Il ir e , ldIoca I(I): 2-4. lt t., Sum. Port. , EngI ., 9Hef ;. [Enlpre!o; d I'esqitl ,Agropecuij I ie MIn;e; uti Is , Ca I.XiPosta I
176, 37.200 Lavr:ios-,-(;, BIra si I 

Calsso vI. Cl It i it;. Ko't:;. s I-, t.l 'v. lete -i o I;l ion. Ia t cI conte t . S toarch 
content. Sugar conteilt. Statistica;l Inlsi s. rlt i .
 

At 0, 2, 4, 6. au d 8 liv,, 01 1los till''e'Ir %e!;t storag. ol iIssdVil lioot:;, thedegree of phV; il i i Il deli-i ioratiol (2'l)) wi-; u Itel teld wi hillconlteltsllOf:moistuire; redling, til redtiin , and totll sugars; t toaI phenol iccoImpolulllds; mllolometl i ', di ol) : , o I gorlleri c, lid pul Sl tI [c phello IS. ';Issavava'r. e1p loved w'e e .llmLi qle I r , ialipi1 l , S ol I1a ;]llt Braiica tie Santa(:ati illa (Pl)-Il ;ist;int ), 1nd ! tacema illl IA'- 12'8.9 (P1-siuet)t il I e). PI)IoaseUil;as; t)',10MC detuCrIiled. {e;mvo var. wert scotred with degree 5 of1P1)when root MC ranged trom 55.1) to 58.i21. The pattern chnIges of starch;indt SIilgoI coIltellt;; Vilried dtp-Ileld lg, Oi tLle- .00r ly med. oIr. Sonora,I rcen;, IAC- 12829, anl (;ilmxllt 1 1re;nLted si gni 1I i cnt poaI t Ive corre lationshetweell ie dei-ete 02 IT 111,d Ilolltleric phenoll c clltelnt during storage
periods.Me rel;It ioni etweel the I 2ii I dIecrl-iase i ttal phenol ic
content ind I'll tCs i stll 0C Or suscept i i 1ityv was observed. [AS 

022)5"3 

23222 CIIAI.F(llN , S.M2.; CARVAI,1t0, V.1).I2E;MORA-S , A. 1982. Armzenamentop6s-coIhei t; fle mandioca: 3. :feito dde ilteracoes ffstco-qufmicas e
quufmlcas sobre a r;isteLicia dide rultivarestde aiandioca a deterlo'acaomicroloil glca. (lostllirvest storage of cassava : 3. The effect of
physical and chellil cllaige, onlthet resistance of cassava cultivars toIc;ilIlleCrob I lo ig deterior tIo) Revista Broal le Ira de Mandioca1(1) :35-42. ioIt. , SIm . Port., Eng I. , 16 Refs. [Empresa d l'esqulisaAgropeciiria de lIn;ia ;era i, Ca ixa Postal1 176, 37.200 I,;ivras-l(,
Rrasi I I 

Cassavi. Col t ivars. koots. Storage. let'.'r ILtit i(i. V';ier conltellt . Storcll
Cnltent . Sug r cultullt . Stat I;t icil anll-; is. 
 ro 1i , 

'he piyslcali ndIiulnlmcal chaige:; that Occur before and after m1croblological deteriorat it (MIl')were detemlined on clssiv, .,Ir. Engaro 1,odrao,lrtnc ie 'nSanta Catoirinlii, IrdceMs, IAC-12829, ;ilaxupi, al l(]lantiquelrIdentify which colplllllds could le) correlated 
, to 

wi lit the deterioration process. A S ig1I ficant inliclrse was observed in the contents of dimeric,oligomeric, polymeric, and total and dry phenolic compounds (expressed onwet and dry base), aind in the dimeric, ol igomeri c , and tota I phenol ic 
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compounds (expressed as DM) during the MD process. This increase was higher 
in the more MD-resistant var. After MD occurrence, the nonreducing sugars 
contents were lower in the more susceptible var. The contents of the total
 
and reducing sugars and of starch were not statistically correlated with
 
the degree of MD. [AS]
 

0054 
23223 CIIALFOUN, S.M.; CARVALID, V.D. DE 1982. Armazenamento p6s-colheita 

de mandioca: 4. Efeito de tratamentos qufmicos no controle da deterlo
racao microbiol6glca em p6s-colheita ie cultivares de mandloca. (Post
harvest storage of cassava: 4. The effect of chemical treatments on the 
control of postharvest microbiological deterioration of cassava 
cultivars). Revista Brasileira de Mandioca l(l):43-45. Port., Sum. 
Port., Engl., 7 Refs. [Empresa de Pesquisa Agropecuiria de Minas Cerais, 
Caixa Postal 176, 37.200 Lavras-MG, Brasill 

Cassava. Cultivars. Roots. Storage. Deterioration. Moulds. Brazil.
 

The control of microbiological deterioration of the cassava var. Sonora,
 
Mantiqueira, and Engana l adrao was carried out with the use of sodium 
hypochlorite at 1% and maneb at 37. The treatment with maneb gave the best 
control whereas sodium hypochlorite was not effective in controlling 
microbiological deterioration. Fungi of the genera Verticillium, Rhizopus, 
and Fusarium were identified and associated with deterioration after 90 
days of storage. [AS] 

0055
 
23777 PIIILIPPINE COUNCIl, FOR AGRICULTURE AND RESOURCES RESEARCH AND DEVEL-

OPMENT. 1984. Cassava storage for small farmers. Technology 
6(2):1-12. Engl., 8 Refs., Illus. 

Cassava. Roots. Storage. Deterioration. Post-harvest technology. Techno
logical package. Economics. Income. Costs. Production. Philippines.
 

A technology for postharvest storage of cassava roots is presented. The 
method consists of storing cassava underground in 1.00 x 0.30 x 0.40 m 
trenches, with a capacity of 70-80 kg cassava roots, and then covering with 
sea and river sand. Necessary conditions are given as well as recommenda
tions on prestorage treatment of roots (harvesting, cleaning, handling, 
sorting). This technology allows the farmers to store cassava roots up to 
6 mo. and to benefit from the market price fluctuations. Economic benefits
 
are given and compared with those of the traditional cassava production 
system, In which no storage is used. [CIAT] 

0056
 
23706 PLUMB1EY, R.A.; IIUGHES, P.A. 19'. DZAE-celluluse separation of 

peroxidases from cassava (Manihot esculenta Crantz) root tissue. 
Journal of Food Biochemistry 6(3):197-206. Engl., Sum. Engl., 20 Refs., 
Illus. [Tropical Products Inst., 56-62 Gray's Inn Road, London WCIX 8L, 
England ] 

Cassava. Roots. Enzymes. Deterioration. Analysis. Biochemistry. Plant 
physiology. United Kingdom. 

Extracts from nondiscolored and vascular discolored cassava root tissue
 
contained numerous electrophor.tically distinct peroxidases, which could be 
sepatated into 3 groups (A, B, and C) according to their mobility. Partial 
separation of these groups was attained by DEAR-cellulose ion-exchange 

24 



chromatography at p1t 7. 5. Elect rophores is demonstrated that groups A and Bpassed through tile exchanger without being bound. Certain group B enzymeswere also shown to be bound t) the DEAF-cellulose; they were less strongly
bound than group C and were eluted by a lower NaCI conchn. Extracts from cassava t issue which exhibited vascular discolorat ion gave Increased
staining in hands of )groups A aid B and also contained a unique group
ezymc with a weeak binding capac irv and In electrophoretic mobility slower 

R 

than the 2 normal group H vizmes tinid in nondtscolored tissue. This 
enzyme and group C emnvmy were foundv; not In tile column eluates. It is 
suggested that th, change inl acti vfty and pattern of the peroxidases is
relIted to the vascular di tc oI rat ion l the tissue. [AS] 

237/ 1 WiIEATI.EY, (.C.; S(AtIWABE, W.W. 
0057 

1985. Scopoletin involvement in post
harvest physiological deterioration of cassava root (Manihot esculentr
Crant;!). Journal of Experiental Botany 3 

6 (10 6 
) :183-791. Engl . , Sum.

Engl., 6 Refs. , II Ins. ICIAT, Apartado Acreo 6713, Call, Colombia] 

Cassavat. Root s. Deteur iorat i on. (ult ivars. IhybrIds. Pruning. Storage. 
Aiia Iys I . Co Iolb i a. 

A study of tit mechani sm ol the i-plid deterforitLion of cansava roots has
shown that this requires the presence of 0,, and scopoletin, tile latter
acting, apparentlv, in some iutocatalytic fashilon. Roots from plants whosetops were pruned several days prIor to harvest were less liable to 
spontaneous deter rit ion, but responded vigorously to the app]i edscopolet in, whereas roots stored for some time in tile absence of 09 (cured
roots) were no longer susceptible to exogenously-applied scopolet!tn The 2methods for prevention of deterioration differ metabolically: pruning maybe effective due to int ernal ly-reduced scopoletin supply or absence of some
factor Involved in the primary oxidation; curing may involve loss of a
scopoletin precursor or inactivation of an enzyr' system. [AS] 

See also 0036 0174 

Til! Pl.ANTlPATIIOI.OCY 

0058
24737 AUTRIQUE, A. 1981. Mantoc. (Cassava). In Principaux.

ennemis des cultures de la rSgion des Grands lacs d'Afrique Centrale.
Illumbura, Institut des Sciences Agronomiques dui Burundi. pp.60- '. Fr.,Il11s. flot. i,; Sciences Agronomiques du Burundi, B.P. 795, Bujumbura,
Rpublique du Burundil 

Cassa%'a. DI i s ases and pa thogens. Mononychelis tanaoa. MononycheIlns
mgrLg . Cas;sava African mosa ic virus. Xanthomonas campest rs pv.manihotis. Xanthona;s campestris pv. cassavae. Colletotrchum manihotis.
 
Ce rcos)piiI 
 tum henni ngs I. CuIt ivars . Symptoma tology. Pest damage.Acricides. Intsecticides. t21imatlc requirements. Rainfall data. Disease
control. Vectors. Item!isia. Cultivation systems. Cuttings. Africa. 

The damage caused by the main diseases and pests of cassava in tile Great
Lakes regl io, Africa, and their control are described; color photos areincluded. Among the pests areo Phenacoccus sp., Zonocerus varlegatus, andMolnonvche l ius sp. The diseases considered include CAND. Xanthomonas
campustris pv. manilot is, X. c.lmpstrls pv. cassavae, Colletotrichum 
manilhotis, and CercosporIdlum ben ngsii. [CIAT] 
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2,736 AITRI Q E, A. 198I. Ir'1W paiix inenumi dt iviultute,; ie ]itrgion ds 
;rinds,; [ics; I'Afriiuc 'entral -:.(Majolr crop iienfies Iii the Creat Lakes 
region i ient i Al rCi- ). Iujiiltnura. tlIn titut des Sciences Agronomiques 
Il loruidi. I,!,. Ir. , II Ius. I list . (des Sciences Agiinomiques di 
Biiriut IT It . 7')'1 B ui it , i ,I I I ) liitI, (I i rIIIIl I 

.	 I'i:;!lieulhll , ' V;i '1 t Iitiiiiiii nis I(ioIcIp; . ut. I i.i i . 0 l t ilal . 
lIs
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1. B . V'1r1iulli 	 (Arthaud140	53 AIATV ... . I 71)7 I ldnidv em Xanthomtona.s manihotis 


- B~er1thet) 1;1 , 1,r. ( Va ;I:'-ilIItt In ,N,;mthomonlas IT1,1 . Tese M~ag.
ilhottis) Sc. 
B r-a:iI a, I'nive~r !iN.ld, de I ra llt. 4 ' I,. Port., Som. Port ., Engl. 52 
Itll-fS. , I I Ills. 

Al ;, I ,a l tia t I,I ,iIv r;1 1)I n ito ilt : 5-1.94 . 1984. 

'III t III i~ I .Ih t__ , 	 Iso IIt IonCa Sa;'I. I"2p 'aI , v. 11111IT t I . . Cultivars. 
Inocul .tioon.qyllp tolm tol ,I,gy.,\,ll;i Is. F'. Vyries . 11rtz iI. 

eil
F Ivu Ive lI S o I v, r; I~ e' , IllIt i ;:;ot iaitet wi th geographi c d ist rtbut ion. ,,were 
(IIsl il I sl Ihed I,l111g I? I It - Irutt'lItI'tft elltLrt ea s+ u f ItraziI from,Iand 
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CIAT on inoculatling 2 cassvova cv. (liftering in re!;istance (maon and
Sutinga). Virulent and weak Isolates both camte from areas where ca.i;ava
bacterioslis was a major dk:;ease and wht.,e It was unilmportant. Amylase
productton varied greatly, hut could not bt correlatedi with virul ence or
geographic distribution. No hvnersens;ttve reiction to tie bacterium woo
observed, even when re.SiStaMt cv. were infl Itrated with le s virulent 
isolates. tnliltration of it btcterlal suspension inlto Cil';laVa live, s Was Ii
good inethod of testing pathogenicity. In aga r-ge I double- (lif fusi tests,
28 ol the '12 fsolates were grouped Into I dlistinot serovars. Iticview of 
Plant Patholog',y] 

00162 
23218 ATIIAYiE, .I.T.; SANTOS, A.F. DiS; FUlTAIo) 8... 1982. liacterlose 

(Xainthomonis caet_ maihotis)v. (Ia matndloca na Regiai, Norte do 
Estoido (10 Espfrlto Satto. Uassavi bcteriosi s (NMnthomonas cimpestris 
pv. manilhotis) in the northern regioll of the stare of spirito Santol . 
Rev;sta trasilelra div Mandtoca 1 (I) :7-10. Port., .Sm, tort., Engl. , 6 
Refs ., IItls. [ Empresa Cap ixaba de le. on A ruo nf.rla (; Ii i P-;ral 
39), .J.t)o Vitdria-ES, ftlsil II 

Cassava. a:nthliomonas can L]_5t i:; pv . min ihotis. Identification. CutIIvars. 
Btraz I t. 

A :;urvev was carried lout InI the nortLhern rugion of till, state of I:lpfrito
Santo, Btaz II , to det ect the 

) 
reitihu ,01ii tUlioi oiiaipet r Is pv.i nf a0; a

manIlhot is. ReutIs ;show tha t tlie discase Is endemic i this reg .on, wlth 
epIdeoics ic currng principal ly between May -. 1uly. AS] 

006 1 
24063 Igu)I'N, 1. 1961,. turtc lvt Ic unyIIIe; priducedl l)N Xontiomoiias 

canpest r' s pott hiovo.r cciaastivar e i tIe11111the i r i IV iVlvellel t pi t hogeneusis.I In 
ZeItschirIft filr Al ei'iein lkrobiolotgie 2i4(6i):34,1-308. EngI. , Sum. 
EngI. , 15 Ref' . ,I Inus. [IPelt . of Agricittural tiloigy, Univ. of thadan, 
Mhadan, Nlgeri:] 

Cassava . Xantho iiins c i st ri; i I.icisso iI L . C1I till-u il a.t ,i1)oratory 
experiments. AnalysIs. EiyimeS. I solation. Nigeria. 

The plant cell waill -degradIng c tivitv cultureif filtrates of Xanthomolas
 
campestri., pv. LO50Vqaaat, grown III Iliqlid eilluTI snicili eented 
wit) salts and 
galacturionlc acid, was higher than the aLtiVitv filind III culture filtrates 
grown In 2 othelr mliedia. TIhe a tI iro) ir o(hc t e v t idiic-, t hv I esct raterose,
pectate lV;I! , and a -.ma I IIII t p)o vg; la;Ic'tIronII These cnzynmes wereao of I se .
 
thought to be Invlved III the Iathoileni tl rocess siut- they were present in

the Infected t Is;ufts. The 
 presnce of Ca pt'ctate in il;It tissue stimulated 
tile activity if perate lVase. The low enzM;!tir act ivfity utetected only at 
high dilutions III the, lifected host tiSsue Is most 1Ike)V to be responsible

for the slow dVeVlo)pmeIit 
 Of the dl SeUaOs causei i tb% iispathigen. [AS] 

0064 
23217 ROMEIRO, R. IA S.; FUKIIUA, C. ; ATIIAYDE, I.T. 198? . CITicla do 

prtducal de ant Icorpo pr ct- thos COlo res liost a i (ll ferentes 1)10nos de
ltmutt I zacao com aiit hoiiia campes t r 1s pv . mailihot I s. (Kine tics of 
antibody product lil by rabb I L; In response to dlfferenr Inimuinlzat (n
plans with X l nt0iom1i0aS campe strl s mai IhotIs). trasipv. Rev isra I Ira de 
Handioca 1(T): 1-6. Port., Sum. Port.. 1:ngl. 14 Refs., II Ins. [Univ.
Federal ie Vicosa, [lepto. de Fltop;itilogla, 16.570 Vlcoaa-il;, Brasill 

Cassava. Xiantt1ialona S campest ri s pv. man ihot is. Istlat too. Analysis.
Biochemistry. Animal phys I o Iogy . Rese arch . lBraz II. 
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Tie kinetics of ant ibody p roduc tion by rabb its aga inst Xanthomonas 
campestris pv. man ihotli, was ]nvestigated. The antigen consi sted of a 
bacterial cell suspension at (I cells/ml in emulsified saline in Freund's 
incomplete adjuvIt ( :1) and inj ected (0.5 ml) into the rabbit's poster ior 
limb according to 4 different immunizatilon plans: (1) a single injection 
and (2), (3). and (4) another injection 10, 15, and 20 days after the 1st 
one, resp. In ill plans, the blood was sampled every 5 days until day 45 
after the : t Injection and the Liter of antisera was estimated by both the 
drop agg lit lat ion and tie gel double diffusion tests. Itmunization plans 
did not differ In terms of antibody production and response curves. For 
all plans, high agglutination titers (1:32.000) were obtained. It can be 
concluded that only I Injection of antigen is sufficient and therefore plan 
I Is recommended. [AS] 

0065 
23224 ROMEIRO, R. DA S.; ATHAYI)E, J.T.; FUKUI)A, C.; BATISTA, U.G. 1982. 

146todos para extracao de l ipopolissacarldeos de Xanthomonas campestris 
pv. manihotis (Berthet & Bondar, 1915) Dye, 1978 (Methods for 
extracting I ipopol ysaccharides Iron Xanthomonas campestris pv. 
manilhotIs) . Revista Brasileira de Mandioca 1(1):47-53. Po't., Sum. 
Port., EngI . , 25 Refs. , II lus. [Univ. Federal de Vicosa, b-!pto. de 
Fitopatologla , 36. 570 Vicosa-M , Brasil 

Cassava. xantliomnonas caipestris pv. manihot Is. Isolation. laboratory 
experiment:;. Analysi.,. Brazil. 

The efficiency of 6 methods to extract lipopolysaccharldes (LPS) from 
cells of an avirilent strain of Xanthioinorias campestris pv. manlhotis, which 
combined boiling or freezing-thawing followed by phenol extraction, acre 
compared. After extraction, the samples were dialyzed against distilled 
water and he dlalysates were tested for the amount of IPS, antigenic puri
ty, and containation with other substances. The amount of LPS was assayed 
either directly by the 2-keto-3-deoxycoctonate method or indirectly by the 
drop-preciltar ion technique and by agarose gel Immunoelectrophoresis 
(rocket assay). Antigenic purity was also verified by immunoelectrophore
;Is. The method of boiling the baterial cell suspension for 30 min fol
lowed by phenol extraction was the best to extract high amounts of 1.PS, the 
level of contamination was lower, and the antigenic purity was acceptable. 
[AS]
 

0066 
24048 SUtIMORI, M.1!. 1981. lIferenclacao serol6gica entre tres patovares 

de Xanthomonas campestris (Pommel) Dlowson aplicando a t6cnica do linfo
n6dulo e da suspensao bacterlana. (Serological differentiation among 
three iathovars of Xanthomonas campestris using lymph node technique and 
bacterial suspension). Tese Mag.Sc. Plracicaba-SP, Brasil, Escola Supe
rior de Agricultura l.uiz de Queiroz, da Universidade de Sao Paulo. 70p. 
Port., Sum. Port., EIngl., 44 Refis., Illus. 

Cassava. Xanthomonas campestris pv. manihotis. Isolation. plant tissues. 
Analysis. Identification. Brazil. 

Xanthomonas campestris pv. malvcearum, X. campestris pv. manihotis, and X. 
campestris pv. phasolI, Isolated resp. from cotton, cassava, and bean 
plants, were serologically compared. Tie bacteria grown on PDA and Incu
bated at 28°C during 48 i were standardized in a colorimeter at 5% trans
mittance (578 nm), emulsified in Freund's complete adjuvant, and used as 
antigen in the preparation of specific antisera. Each rabbit received 2 
antigen injections inl tie lymph node at a 15-day-interval. Bacterial sus
pensions were obtained oii sterile distilled water, 0.85% saline solution, 
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and 2% acetic acid. For exopolysaccharide extra:tion from the isolate,

sterile saline solution with 0.6% neutral fnrmaldehyde was used. Bacterial
 
suspensions as exopolysaccharide extract were standardized in a colorimeter
 
at 5% transmittance and used as antigen for serological 
tests. Intra-lvmph

node injections with concentrated antigens produced specific antisera after
 
the Ist injection. Agar double-diffusion tests 
used with inter- and
 
intra-specific antigens and antisera showed 
that the pathovars malvacearum,

manihotls, and plhaseoli 
of X. campestris were serologically distinct. In
 
these tests, 1, 2 and 3 precipitation lines were observed over a period of
 
65 h. Exopolysaccharide aatigens showed more 
 specific reactions,

indicating that this technique IF the most efficient since it allows
 
reactions with homologous antigens only. Results 
 demonstrated high

sensibility and viability 
for the serological technique as a valuable
 
auxiliary instrument in the diagnosis, identification, and taxonomy of
 
bacteria of the genus Xanthomonas. [AS]
 

See also 0023 0071 0167 
 0174 0183
 

E03 Mycoses
 

0067

23219 ATIIAYDE, 
T.T.; SANTOS, A.F. DOS; FURTADO, M.J. 1982. Avaliacao de
 

cultivares de mandioca em a
relacao antracnose (Colletotrichum
 
gloeobpcrioides f. sp. manihotis). [Evaluation of 
cassava cultivars in
 
relation 
 to anthracnose (Colletotrichum gloeosporloides f. sp.

manihotis)]. 
 Revista Brasileira de Mandloca I(l):11-13. Port., Sum.
 
Port., Engl., 8 Refs. [Empresa Capixaba 
de Pesquisa Agropecugria, Caixa
 
Postal 391, 29.000 Vitoria-ES, Brasil)
 

Cassava. Cultivars. Glomerella cingulata. Symptomarology. Brazil.
 

In Linhares, ES, Brazil, the reaction o 30 cassava cv. to natural infec
tion with Colletotrichum gloeosporioides f. sp. manihotis in 
field condi
tions was evaluated. 
 Cv. Entre Rios showed resistance and the other cv.
 
were classified as moderately 
 resistant, susceptible, and highly
 
susceptible. [AS]
 

0068
 
24084 LIAN, r.S.; 
 IAN, G.S. 1984. Methods in the screening for field
 

rcsistance to Cercospora henningsli Allescher in cassava. MARDI Research
 
Bulletin 12(3):366-372. Engl., Sum. Engl., Mal., 13 Refs., Illus.
 
[Malaysian Agricultural Research & Development Inst., 
Serdang, Selangor,
 
Malaysia]
 

Cassava. Cercosporidium henningsli. 
Hybrids. Field experiments. Cultiva
tion. Fertilizers. N. P. K. Mg. Herbicides. Symptomatology. '!alaysia.
 

Two methods were evaluated for the screening of cassava clones for disease
 
severity of brown leaf spot (Cercosporidium henningsi . Results obtained
by the method of scoring on the basis of % diseased leaf area showed a
curvilinear relationship with those obtained using the mechod of counting
diseased spots. While the former method is easy and rapid, it is more 
suited for the screening of a large no. of clones when resistant ones are 
to be picked out from among susceptible ones. This method should be used at
 an early stage of crop growth. The 2nd method provides greater precision
in identifying varying degrees of resistance or susceptibility between 
clones, and can be applied at any stage of crop growth. [AS] 
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0069 
23768 MAKANBIIA, C. 1984. Etude de quelques interactions do ]a lumiere et 

de ]a temprature siur la croissance Iin6aire et la sporulation chez 
Colletotrichum manithotis Heinn. (Study of some interact'ons of light and 
temperature ol the linear growth and sporulation of Colletotrichum 
mainhilot is). Phyton 44(i):1-7. Fr., Sum. Fr., 13 Refs., Illus. 
[ll)Cpartement de Billogle et Physiologic VgFtales, Facult des Sciences, 
Uinivcrsit6 Marien Ngouabi, HP 69, Brazzaville, Congo] 

C:assava . Col letotrl chunm u:nll.,t Is. Light. I1 lumination. Temperature. 
Research. laTebrtorv C X pe cIi' _0:I.COCgo . 

linear growth of Col I Let rILchui manl1ot [IS isolated fIom cassava was 
Inhibited on exposiure to 7887, 10,140, and 5,744 (erg./cm-)/s and at 30*C, 
fnihlbitiqn i1icreislitg with il lumination. On exposing the thalli to 15,744 
(ergs/cm")/!;, I inear hvphal growth was inhibited It 30'C for all the light 
periods tested. This growth was stimulated for certain light periods at 
25"' and for all of L thell tested at 20'C. The inhibitory effect varied 
directly, and tile' st imulitlry effect Inversely, with temp. There appeared 
to be 2 types otf Iihllt receptors within the myeeIllIm, one responsible for 
Its growth al the other for its spo ru I at Ion. [AS-Review of plant 
Pathe l ogy ] 

0070) 
24069 PIN iTIhAI. I N;A, L. 1984. New alcrofungI from Malaysia and Papua New 

Guinea. Nova iledwigia 39(1-2):57-74. Engl., Sum. Engl., Germ., 26 Refs., 
I1 Ins. [Commoniwealth Mycological In.st. , Kew, Surrey, England] 

Cassava. Mycoses. ti 105cispora manihotis. Papua New Guinea. 

laslostemma leersiae Pllaith. sp. nov. and ChaetostiCta leersiae Punith. sp. 
nov. (state of I. leerslae), both found on leaves of l.eersia hexandra, and 
Protosclspora man ihotis gein. et sp. nov., found on the bark of cassava, are 
described. Illustrations are included. [AS] 

001 
22778 WARWICE, I).R.N. 11)82. Relacao do p lantas hospedeiras: Mlanihot
 

escu lenta (Eulphorb iacac) mand toca. [Report on host plants: Manihot
 
esculenta (Euphorhlaccae) cassava. In . Catflogo de pat6genos
 
de plantaS cultivadas nao registrados no Brasil. Brasilia, Empresa 
Brasillera de Pesquisa Agropecoiria. Centre Nacional do Recursos 
Cen 6tIco!. v.I.pp.78-79. Port. 

Cassava. Aj.jobataerinm. CylI tndrocladium floridanum. Ganoderma 
pseudof erreunm. Col letotrichum manilhot is. Cuignardla manihoticola. 
Macrophoma cassavau. Mhacrophoma manithotis. Phyllosticta. Pseudomionas. 
Sphace llila Ma'liht 0icola. Xanlthomonas campstris pv. manihotis. Cassava 
African mosaic virus. Symptomatology. Colombia. New Zealand. India. 
Indonesia. Malaysia. Nigeria. Zaire. Ivory Coast. liberia. Ghana. Taiwan. 
Ilak. hiilippines5. Ethiopia. 

A description is given of the damage caused by ALrobacterium sp., 
CvInd roc ladium f Ior danum, Ganoderma pseudoferreum, Col letotrichum 
manihot~ls, (uignardia manflioticola, Macrophoma cassavae and h. manihotis, 
Phyl lostic ta cassavae and I'. maniloticola Pseudomonas solanacearum, 
Sphaceloma manihotlcola, Xaithomonas campestris pv. manihotis, and CAMD. 
The places where they have been reported are mentioned. [CIAT] 

See also 0006 11023 0034 0038 0054 0167 0174 0183
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E04 VIroses 

007224569 BOCK, K. R. 1984. Contr ihut ions to cassava researeh in Kenya. InKenya Agricultural Research Inst itute. Crop Virology Research Project(R3177); Final Report. london, England, Overseas Development Adminlstra-
Lion. pp.i-63. Engl., 16 Refs., Illus. 

Caisava. Cassava Africiniimosale virus;. Research. Vectors. Root productivity. Cultivars. iidemlliologv. Plant breeding. Select in. Disease control. 
Kenya. 

Results of tile work carried out Oil the CARD in Kenya hy the UK OverseasDevelopment Admi'ni;t rat ion Crop Virology Research Project are sumImiarized.Information on the virus, strains, di:stribution, ef fects on Vieldis, epidomlology , and field coatrol using virus-free plant propagat fo materials ispresented. Finally, the lieds Obit;ained with tile var. used and recommendauions on the aviilable cv. In different local ities of Kenya, based on the
reported results, are given. [CIAT] 

007324570 BOCK, K.R. 1984. Final report on studies on cassava brown streikvirus I Kenya Agr I cu I tura I Research 

Project 


In I ns ti tute. Crop Virology Research
(R3 177); Final Report. london, England, Overseas l)evelopment6Administration. pp. 4-83. Engl., Sum. Engl., 5 Refs. 

Cassava. Cassava h)rown streak virus. CiuIt ivars. Symptomatology. Rootproductivity. Isolation. Ideiit i fi cation. Electron microscopy. Vectors. 
liemlsia. Kenya. 

Cassava brown streak virus (ClSV) was present In all coastal districts ofKenya but field Incidence was iii general low. CBSV was not observed underfield conditions in western Kenya. lhen healthy plants Of highly sensitive var. were exposed at Mtwapa under exacting cond itions, 7 plants out of
becimie infected. Ia other exposures, where 
113
 

var. known to display leafsymptoms were used, only 2 plants out of 1989 became infected, indicating avery low rate of natural spread. CBSV did not cause significant loss inroot wt. In the highly sensitive cv. F279, but tile Internal necrosis of
roots rendered ioi!st uneatable. 
 CISV was readily sap-transmissible to many
species In the So]ianaieae, o f which Nicotlana dehne' i 
 was the mustsensitive and was used hoth as assay and as diagnostic host. Two variantsof tile virus occurred togither in affected cassava ; they were isolated andsubsequently maintained In N. debievyl In which they induced readilydistinguisable and characteristic symptoms. leaf (lip preparations of CBSVin N. debnevi anld In many other hosts of the 2 isolated variants, and ofCBSV-affecetod cassava, all contained o50 nm fI lamentons particles similarin morphology to those of the carlavrus group. Virus conci. was very lowin all hosts and this effectively 'terecluded advances In puri fication andcharacterization. Attempts it trar.smlssoi using several aphid species andliemisia tabaei were not sliccesslil. Circumstantial evidelice suggests that
Be-mtsianocki might prove to be the vector but his possibility was not
tested. lAsl 

007423473 MATIW, A.V.; BALAKRIShiNAN, S.; IOSE1PI, P.1. 1983. Mosaic of Ceararubber (Manihot pglaziovii Muell. Arg.)-a new report from India. MadrasAgricultural Journal i70(4):280. Engl. , 3 Refs. [Dept. of PlantPathology, College of Agriculture, Vellayanl, Trivandrum-695522, India] 
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Cassava. Manihot glazlovii. Manihot. Cassava mosaic virus. India. 

Severe mosaic sympcoms were found in Manihot Zivl plants used in 
cassava cultivation systems and a virus was transmitted to healthy ki. 
glaziovii and cassava plants by grafting but not by sap. Whet. healthy M. 
Slaziovii plants were grafted with cassava affected by mosaic disease,typical mosaic symptoms developed. The possibility is being investigated 
of M. glaziovii acting as a collateral host of CAID in Kerala, India. 
[Rev-iew of Plant Pathology] 

See also 0003 0006 0023 0034 0071 0167 0174
 

E06 Nematodes
 

0075
 
22770 ATU, U.G.; 
 OGBUJI, R.O. 1983. Root-knot susceptibility of crops 

grown with yam in Nigeria. In Terry, E.R.; Doku, E.V.; Arene, O.B.; 
Mahungu, N.M., eds. Triennial Symposium of the International Society for 
Tropical Root Crops-Africa Branch, 2nd., Douala, Cameroon, 1983. 
Tropical root crops: production and uses In Africa; proceedings. Ottawa,
6anada, International Development Research Centre. pp. 147-148. Engl., 
Sum. Fngl. [National Root Crops Researco Ilast., P.M.B. 1006, Umudike, 
Umalia, Nigorli' 

Cassava. Nematodes. Inoculatlon. Inter-cropping. Yams. Nigeria. 

Ten crops traditionally grown with yam in southern Nigeria were tested for 
resistance to Meloldogyne incognit race 2 in 1979-80. Results, based ona 

gall indices and recovery of the larvae from soil and roots, showed 
 that: 
Corchorus olitorus, Sptenostvlis stenoca.rpa , llibiscus esculentus, and 
Cucurblta pepo were highly s9sceptihle; Amaranthus sp., Citrullus sp., Zea 
mays, and Manihot esculenta, moderately susceptible; Tel fairia 
occidentalis, resistant; and Mucuna prurlens, highly resistant. Planted on 
yam mounds, these crops coulh play an Important role in altering tie 
populations of root: knot nematodes. [ASI 

0076 
22780 ILUC,M.; GUIRAN, C. DE 1960. Les n6matodes associ6s aux plantes 

do l'Ouest Africain. Liste pr6liminalre. (Nematodes associated with 
plants of western Africa. Preliminary list). L'Agronomie Tropicale 
15(4):434-449. Fr., 14 Refs. 

Cassava. Nematodes. Ivory Coast. Guinea. Togo. Senegal. Cameroon. Ghana. 

A list of phvtoparasitlc nematodes and host plants Iiiwestern Africa (Ivory
Coast, Guinea, Togo, Senegal, Cameroon, and Ghina) is presented. In Ivory
Coast the nematodes associated with cassava were Aphelenctus avenae,
llelicotvlenchus n. sp., Meloidogyne Incognita acrita, and Pratylenchus
brachuyrus; In Togo, Criconemoides citri, P. brachyurus, and Scutellonema 
bradys; and In Ghana, Meloidogyne sp. and Rotylenchulus reniformis. With 
the exception of C. citri and Ifelicotylenchus ii. sp., whose parasitism in 
cassava could not be demonstrated, all tile others were found parasitizing 
cassava roots. [CIAT] 

0077
 
24100 SAKA, V.W.; MAKINA, D.W. 1983. Nematicidal activities of aqueous
 

extracts of bitter cassava peel and tung cake against Meloidogyne
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JavanIca (Trenb) Chlitwood. Luso:Journal of Science and Technology
4(l):31-37. Engl., Sum. 
Engl. , II Refs., lilus. [londa College of 
Agriculture, P.O. Box 219, Lilongwe, Malawi] 

Cassava. Bitter cassava. Sweet cassava. Cortex. Toxicity. Uses. Nematodes. 
ilal.awi. 

Cround dry liontana tong cake (Aleurites montana) and fresh peel of bitter 
cassava local selection masangwi, when separately tested, .ignifieantly
reduced root galling on tomato plants Infected with Meloidigyne javanica.
Tong cake was more effective than cassava peel and considerably increased 
whole plant (fry wt. Cruide extracts from both residues, used as drenches 
into noil heavily inferted with root knot nematodes, reduced galling. The 
extracts Immobilized :Id stage larvae and significantly inhibited egg 
hatch. [AS] 

F00 PEST CONTROL AND ENTOMOLOGY 

See 0182 

FOI Injurious, Insects and their Control 

0078
 
23720 
 ABE, T.; WATANABE, II. 1983. Soil macrofauna in a subtropical rain

forest anrd its adjacent cassava plantation in Okinawa; with special
reference to the activity of termites. Physiology and Ecology Japan
20(2):101-114. Engl., Sum. Engl., 22 R'efs., Illus. [Dept. of Biology,
Univ. of the Ryukyus, Okinawa 903-01, Japan] 

Cassava. Climatic requirementr;. Temperature. Rainfall data. Land prepara
tion. Cultiation. Soil physical properties. Soil analysis. Entomology.

Cuttings. Ilj]rbous 
 i nsec tI. Odontotermes formosanus. Coptotermes

formosanus. Iapan.
 

Soil macrofauna In a subtropical rain forest and its neighboring cassava
 
plantation were compared with special 
 reference to the activity of termitesin Iriomote Island, Okinawa, J1apan (24'20'N and 123'50'1"). , In the forest 
the denity and blomass of soil macrofaurna were 182-848/m and 4.8-24.2 
g.w.w./m , the most important soil animals in terms of biomass being those 
of the family oligochaeta, followed by those helonging to tire orders 
Araneae, Is,poda, and Coleoptera. Most of these animals inhabited tire 
surface layer of the soil on the forest floor. When the forest was cleared 
and burnt most soil animals died i the areas where fire was intense, but 
in the area where the fire war; not so Intense some soil animals dwelling in 
tine deeper layers in tire soil, such a; termites, safely survived. In the 
brrnt area where cassavi was planted, tihe desity anid biomass of soil 
macrofauna were 32-517/m' and 0.06-5.4(0 g.w.w. /m ; in the foresit these were
much lower. The drcrense I the bitomass of Ollgochaetar was remarkable. Tie 
bulldozing work ri;miged sof I macrofana much mrore seriously than tire 
burning. Fight species rIf termites were flornd in tire forest, consuming
living wood, the bark of living trees, standing riead trunks and branches,
fallen trunks, hrarches and leave;, aind Ioths. InI the forerst they usually
did not attack the living parts of trees. However, in tire neighboring
field, 2 species of terrnites, Odontotermos formosanns and Coptotermes 
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formosanus, attacked living cassava cuttings. The process through which 
some species of termites become pests of cultivate plants (cassava) is 
discussed from a coevolutionary point of view. [AS] 

0079
 
24580 ALAM, M.M. 1985. Cassava pests and their control in Barbados W.I. 

In Seminar on Cassava Production, St. Thomas, Barbados, 1985. Papers 
presented. St. Michael, Barbados, Caribbean Agricultural Research and 
Development Institute. pp. 26-33. Engl . , Sum. Engl . [Caribbean 
Agricultural Research & Development Inst., Cave Hill Campus, St. 
Michacl , Barbados] 

Cassava. Thrips. Leptopharsa il ludens. leipidosaphes alba. Empoasca. 
Corythaica carinata. Corvthucha gossvpii. Eudiplosis brasiliensis. 
Carpolonchaea chalvba. l'seTcldococcus. Tetranychus. Insect control. Mite 
c.t%rol. Insect cides. Acaricides. Biological control. Predators and 
parasites. Barbados. 

In Barbados, the main cassava pest Is the cassava hornworm, Erinnyis ello, 
particularly in weedy areas. As Euphorbia spp. are the alternate host 
plants and the pest breeds and feeds in abundance on them, special 
attention is required to keel) out these plants from in and around the 
cassava fields. An unidentified thrips (probably Euthrips manihoti) causes 
leaf deformation and needs special attention. Other pests (Corynothrips 
stenopterus, leptopharsa illudens, Corythaica carinata, Corythucha 
gossypii, Lepidosaphes alba, Pseudococcus sp., Empoasca sp., Eudiplosis 
brasiliensis, Tetranychus sp., and Carpolonchaea chalybea) are generally of 
less concern and have only a minor effect on crop production. However, 
efforts should be made to avoid a buildup in their populations on the 
island. Cultural, chemical, and biological control measures are given for 
each. [AS] 

0080
 
23791 BENNETT, F.D.; YASEEN, M. 1980. livestigations on the natural 

enemies of cassava mealybugs (Phenacoccus spp.) in tie neotropics. Final 
report April I977..October 1980. Co repe, Trinidad, West Indies, 
Commonwealth Institute of Biological Control. 20p. Engl., Sum. Fngl., 9 
Refs. 

Cassava. Phenacoccus. Ilistory. Insect biology. Biological control. 
Predators and parasites. Colombia. Guyana. Surinam. French Guiana. Brazil. 
Zaire. Nigeria.
 

The neotroplcal cassava mealybug (CMB) Phenacoccus manihoti, considered to 
be a recently Introduced pest in tropical West Africa, has assumed great 
economic importance. A project funded by the International Development 
Research Centre (Canada) was commenced at the West Indian Station, 
Commonwealth Institute of Biological Control, in April 1977 to carry out 
surveys for natural enemies of this and other related mealybugs and to 
provide nucleus cultures of promising parasites and predators for trials 
against the pest in Africa. Surveys were carried out in several territo
ries In the Caribbean, South, Central, and southern North America. The CMB 
was found only in Guyana, French Cuiana, and Brazil; it was also reported 
by CIAT. S.,veral primary encyrtid parasites and coccinellid, staphylinid, 
syrphild, cecidom-id, chrysopid, and anthocorid predators usually kept pest 
populations In check. The complex of natural enemies associated with the 
related mealybug, Phenacoccus grenadensis, on cassava and several other 
hosts was also investigated. Several species of parasites and predators 
warrant trials against the CMB in tropical West Africa. Some parasites 
shipped to Zaire in 1978 were released and initial recoveries of 1 species 

34 



have been reported. However, due to the absence of trained personnel andadequate facilities to handle rie Incoming shipments in target West Africancountries, and to political disturbances, releases have not been made
elsewhere. Since the CMIB is absent from Trinidad, many details of theblnecology remain to be investigated. It is proposed thit the project beextended I r 3 yr (Phase 111) so as to undertake more intensive studies
the South American mainland. 

on 
This would be centered initially in Guyanawhere there is ready access to mealybug infestations and to lab.

accommodations. Additional surveys in other cassava areas in South andContral Ameri lt locatt.i tie center of origin of the uniparental form arewarranted as they may reveal additional, possibly more promising, parasites
and predator!;. The extension of the program will also allow cultures ofthe parasites and predators to be kept on hand in Trinidad until strongcultures are established in West Africa. In view of tile recruitment ofstaff and the construction of breeding facilities at International
Institute of Tropical Agriculture (TITA, Nigeria) for the specific putL,.of work on the biological control of cassava 

1 se 
mealybugs on a regional basisin West Africa, the extension of the program should be closely coordinated 

with the IITA program. [AS] 

008124096 BOlRiERO B., Hl.M. 1981. Ciclo blol6gico de la chinche de encajeVatiga manlhotae Drake (Ofemlptera:Tingld, ) , del Zelus nugax Stal
(Ilemiptera:Reduvildaie) y factibi lidad dC :Ula del predator. [Life cycleof the lace bug Vatlia manihotae (llemiptera:Tingidae) and of Zelus nugax
(ilemlptera:Reduviidae), ani feasibility of predator rearing]. Tesislng.Agr. Palmira, Ilniversidad Nacional de Colombia. 62p. Span., Sum. 
Span., Engl., 10 Refs., lilus. 

Cassava. Vatiga maniliotac. l'redators and parasites. Biological control.
Insect biology. laboratory experiments. Temperature. Colombia. 

At CIAT the life cycles of Vatiga manihotae and of the predator Zelus nugaxwere studied under field conditions In a screen house (23.9 0
C and 72% RII av. ) and under lab. conditions (22.0C and 67% RIl av.), resp. Thedifferent stages theof life cycle of tile lace bug V. maniliotae lasted, ontile av.: 12.6, 17.3, 38.9, and 42.3 days for the egg, nymph (5 ins'ars),male, and female, resp. The av. length of the different stages of the lifecycle of Z. nugax was 14.6, 56.8, 36.3, and 49.0 days for egg, nymph (5instars), male, and female, resp. Z. nugax is a very valuable polyphagous

predator which could contribute to regulating the population of V.manlhotae and other cassava pests. Lab. rearing of Z. nugax is possible by
feeding it with Galleria mellonella larvae. [AS] 

0082

24097 IRITO, .1.A.Q. DE 1982. fecto de cinco tiatamientos qufmicos enel control de liaescama blanca dIe la yuca Aonldomytilus albus Cockerell

(Homoptera: Ilaspididae). [Tile effect of five chemical treatments on thecontrol of the white scale of cassava Aonidomytilus albus (llomoptera:Diaspididae)[. TesIs Ing.Agr. Palmira, Universidad Nacional de
Colombia. 72p. Span., Sum. Span., Engl . , 22 Refs. , Illus. 

Cassava. Aonldomytllus albus. Cultivars. Insecticides. Insect control.
Cuttings. Germination. Statistical analysis. Colombia. 

At CIAT, the effec of Insecticides and their doses on the control of tilewhite scale (Aonldomytilus albus) was Thestudied. substances used weredimethoate, malathion, Triona (petroleum oil 80%, inert ingredients 20%),and the combinations of dimethoate with Triona and malathion with Triona. 
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The cuttings were treated by (lipping them into the resp. solutions for 5 
min. Cassava cut tings treated with phosphated insecticides mixed with 
Triona gave better results than those treated just with the insecticides; 
treatment with malathlon (21) plus Trlona (2%) was the most effective. 
Cuttings with degrees 2, 3, and 4 of infestation showed poor germination 
even though they had been treated with insecticides. It is recommended to 
use insect-free planting material. [AS] 

0083
 
23229 FARIAS, A.R.N.; COELIIO, Y. DA S.; CAIAS, R.C.; NASCIMENTO, A.S. DO 

1982. Nfveis de desfolIhamento para avallacao de dano causado par 
mandarova em mandioca. (Levels of defoliation to evaluate the damage 
caused by the hornworm in cassava). Revista Bras.leira de Mandioca 
1(1):75-78. Port., Sum. Port., Engl., 4 Refs. [Centro Nacional de Pes
quisa de Mandioca e Frutlcuitura, Empresa Brasileira de Pesquisa Agro
pecuiria, Caixa Postal (07, 44.380 Cruz das Almas-BA, Brasil] 

Cassava. Erinnyis ello. SImulatIon models. Cultivars. Cultivation. 
Planting. Spacing. Defoliation. Mononychellns tanaJoa. Acaricides. Vatiga 
illudens. lasecticides. Root productivity. Starch content. Brazil. 

The effect of the level of damage caused by the cassava bornworm and of the 
age of the cassava crop at tile time of the attack on root yield was studied 
at Cruz das Almas, BA, Brazil. A randomized complete block design was used 
with 6 treatments and h. replications. Defoliation of 6-mo.-old plants 
reduced root yield by 27.5%. Defoliation only affected the % of starch in 
2- and 4-mo.-old plants. IASI 

0084
 
24094 GARCIA C., C.A. 1981. Bfologfa y morfologla de Cyrtomenus bergi
 

Froeschner (lHemlptera: Cydnidae), nueva plaga de la yuca. [Biology and 
morphology of Cvrtomenus bergi (flemiptera:Cydnidae), a new pest of 
cassaval. Tesis Ing.Agr. Palmira, Universidad Nacional de Colombia. 
33p. Span., Sum. Span., Engl., 5 Refs., lilus.
 

Cassava. Sweet cassava. Bitter cassava. Cyrtomenus bergi. Insect biology. 
Entomology. Roots. Pest damage. Ilycoses. Aspergillus. Diplodia. Fusarium. 
lPhytophthora. Simulation models. Predators and parasites. Colombia. 

In 1980 in Caicedonia (Valle, Colombia), roots of cassava var. Chiroza 
Callinaza were attacked by Cyrtomenus bergL, commonly called the 
subterranean bug or small pox bug, and therefore affecting root quality. 
Given its incidence and its potential as a pest, the biology of this insect 
was studied in the lab. (av. temp. 23C and 65% 1Il) at CIAT. Adult bugs 
have an oval body, approx. 7.1 mm long, and are dark brown to bright black 
In color; they have spined tibiae and the Ist pair of legs are fitted for 
burrowing. The egg stage lasts an av. of 13.6 days; the nymphs pass through
 
5 instars totalling 111.2 (lays and the adult IGngevity is of 293.4 days. 
Each insect stage is described as well as the damage it causes. In the 
lab. the fungus Metarhizlum sp. was found attacking C. bc _l. Recommenda
tions for the control of this new cassava pest are given. [, 1 

(085
 
23099 IIERREN, I.R.: BENNETT, F.D. 1984. Cassava pests, their spread and 

control, In Ilawksworth, D.L., ed. Advancing Agricultural Production in 
Africa, Arusha, Tanzania, 1984. Proceedings. Farnham Royal, Slough, 
England, Commonwealth Agricultural Bureaux. pp.110-114. Engl., 11 Refs. 
[IfTP P.M.B. 5320, Ibadan, Nigerial 
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Cassava. Phenacoccus manihoti. Mononychellus tanajoa. Mononychellus
caribbeanae. Mononychellus progresivus. Zonocerus variegatus. Zonocerus

clegans. Bemisia. Economics. Production. Biological control. Plant
 
breeding. Resistance. Pest control. Africa.
 

The origin, spread, control, and economic losses caused in Africa bycassava pests, especially Phenacoccus manihoti, Mononychellus tanajoa, L.caribbeanae, and M. progresivus, Zonocerus variegatus and Z. elegans, andBemisia tabaci, are reviewed. Special attention is paid to biological
control of P. manihotl and Mononychellus spp. and the breeding of resistant
host plant cassava var. These 2 kinds of measures will eventually provide

an integrated approach to the control of major pests. [Review of Applied 
Entomology]
 

24099 IIERREN, 11.R.; 
0086 

LE A, K.M.; NEUENSCHWANDER, P. 1983. Biological
control of the mealybug Phenacoccus manihoti and the green spider mite
complex Mononvchellus spp. on cassava Manihot esculenta in Africa. InInternational Congress of Plant Protection, 10th., Brighton, England,
1983. Plant protection for human welfare: proceedings. Croydon, England,
British Crop Protection Council. p.782. Engi. [IITA, P.M.B. 
5320, Oyo
 
Road, Ibadan, Nigeria]
 

Cassava. Phenacoccus manhoti. Mononychellus. Biological control. Predators 
and parasites. Nigeria. 

A species of Apoanagyrus (possibly A. lopezi De Santis) and Diomus sp. fromSouth America proved to be very effective in exptl. releases against

Phenacoccus manihoti in Nigeria in 1981-82. A predacious phytoseiid isbeing reared and released against Mononychel los spp. in Nigeria. 
[Biocontrol News and Information]
 

0037
24040 
HERRERA F., C.J. 1985. Desarrollo y comportamiento de Epidinocarsis
(=Apoanagyrus) diversicornis Howard (Ilym: Encyrtidae), enemigo naturaldel plojo harinoso, Phenacoccus herreni Cox & William (om:
Pseudococcidae) en el cultivo de la yuca. [Development and behavior of
Epidinocarsis (=Apoanagyrus) diversicornis (llym: Encyrtidac), natural 
enemy of the mealybug, Phenacoccus herreni (Ilum:Pseudococcidae) in cassava crops]. Tesis lng.Agr. Palmira, Universidad Nacional de
Colombia. 86 

p. Span., Sum. Span., Engl., 24 Refs., illus. 

Cassava. Phenacoccus herreni. Predators and parasites. Biological control.

Laboratory experiments. Research. Temperature. 
 Entomology. Statistical
 
analysis. Colombia.
 

A new parasitoid of 
the cassava mealybug in Colombia was identified and
 
described 
as Epidinocarsis (=Apoanagyrus) diverseorni- Howar:d (lym:
Encyrtidae) in studies undertaken at CIAT under controlled 
 temp. conditions
in the lab. Development time from egg to formation of the mealybug mummywas 19.23, 10.85, and 10.32 days at 20, 25, and 30°C, resp., and from the 
mummy stage to adult emergence, 16.47, 9.29, and 7.80 days at the sametemp. The av. total development time was 35.72, 20.15, and 
18.12 days at

20, 25, and 30'C, resp. The development times at different temp. were
significantly different at the 5% level (Duncan's test). Different diets were tested, namely, sugar, sugary Bestwater, honey water, and mealybugs.
results were obtained with sugary water with which av. longevity was 26.34
days. Studies on feeding preference for the mealybug stages showed that the
3rd instar was the most susceptible to parasitoid attack, and the adult 
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male the least susceptible. Mealybug mortality, attributed to E. 
diversicornis considering the oviposition wounds, was greatest in the lst 
instar (13.22%) and was significantly different from that of other mealybug 
stages. The 2nd instar female, 2nd instar male, 3rd instar female, and 
adult female mortalities were 3.7, 6.1, 5.1, and 5.3%, resp., and did not 
differ significantly. Encapsulation of the immature stages of the 
parasitold by the mealybug was studied for 2 stages of the mealybug and at 
2 constant temp. The % of encapsulation by the 2nd instar and by the 3rd 
instar + adult female was 14.01 and 7.71% at 25'C and 4.43 and 2.68% at 
30'C, resp. Encapsulation at 25'C was significantly greater than at 30'C. 
The lower developmental threshold (LDT) for E. diversicornis and its 
physiological time (day-degrees) were determined. The LDT was 13.52'C for 
the egg to mummy stage,,;, and 13.53°C for the mummy to adult stages and for 
total development. Phiysiological times were 124.6) degree-days for the 
development from egg to mummy, 106.54 from mummy to adult, and 230.90 for 
the total development. [AS] 

0088 
23715 IIIEAGWAM, E.U.; EI.UWA, M.C. 1983. The effects of temperature on 

the development of tihe Immature stages of the cassava mealybug, 
Phenacoccus manihoti MAT-FERR. (lomoptera, Pseudococcidae). Deutsche 
Entomologische Zeltschrift 30(1-3):17-22. Engl., Sum. Engi., 17 Refs., 
Illus. [Dept. ,f Zoology, Univ. of Nigeria, Nsukka, Nigeria] 

Cassava. Phenacoccus manihoti. Insect biology. Entomology. Temperature. 
Laboratory experiments. Nigeria. 

The du ition of development of eggs, nymphs, and immature adults of the 
cassava mealybug, Phenacoccus manihoti, were determined at 3 or 4 constant 
temp. (25, 28, 31, and 33nC). The duration of development of each stage 
decreased ith increase in temp. The rate of development was slowest in 
the egg amnd fastest in the 2nd instar nymph. Tie calculated lower 
threshold temp. were 14.0, 20.0, 19.0, 19.5, 17.0, and 20.0C for egg,
instar I, instar II, instar Ill, Immature adult, and egg-adult, resp. 
Likewise, thermal constants were 131.4, 34.1, 33.0, 32.5, 58.5, and 260.9 
degree-days for egg, instar I, instar II, Instar III, immature adult, and
 
egg-adult, resp. [AS] 

0089
 
22775 L.UNDBORG, G. 1984. Insectos vs. insectos. (Insects vs. insects).
 

CIID Informa 13(3):22-23. Span., Illus.
 

Cassava. Phenacoccus manihoti. Mononychellus. Cassava programs. Predators
 
and parasites. Biological control. Cultivars. Resistance. Africa.
 

The history of the introduction and dissemination of the cassava mealybug 
(Phenacoccus manihoti) and the green mite (Mononychellus sp.) in the 
African continent is briefly presented. Control measures that have been 
taken are indicated, particularly the biological control approach, with 
which the International Institute of Tropical Agriculture, CIAT, and the 
Commonwealth Institute of Biological Control have faced the problem. A 
description is given of the way in which the predator beetles Diomus sp. 
and Ilyperaspts sp., and the parasitoid Apoanagyrus lopezi act; the 
possibility of their rapid multiplication (in the lab.) and dissemination 
by air is discussed, and the economic benefits that this can represent are
 
presented. [CIAT]
 

0090 
23717 SALICK, J. 1983. Natural history of crop-related wild species:
 

uses in pest habitat management. Environmental Management 7(1):85-89.
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EngI ., Sum. lngI ., 14 Ref!;. , II Ius. IDept . of Ecoilogy , Systeonat i s, 
Cornel I UnIv., Irhac;i, NY 14853, USAI 

Cassava. Manilit. liistory. lcosystemi's. Plant geoography. Biological control. 
leaves. Pet itles. Chrvso I_.ResI statce. Cent ra I America. Soith Amer ca. 

Studying the nitlirI historv of crup-i'elited wild p1lant specle.; in their 
native hambitats is di uis ! ,.. .1 Ii-llSOf d'vevlt 1IIg 1tuvel ist Malllgem1ntlmt 


strategles. Tradtt iuial lv, such s tili e:; have pruv I ded I ivight s for 
bi ol og I cal cont rolI , iant breeding, c rug managemen t, and appl I ed eco logy.
As examples, Stel iSOn ptatlu in Prl, Cdas,;;la in Cent ral and South 
America and forest ry in Ma lays ;Ia ,re reviewed. I Review of App lIed 
En t uno logy] 

24078 SANTOS , C.!).; TERRA, W.R. 1984. llasma nembrane-assuc Iated amylase
and trypsin . Il t racel litlar dlIstributhlul of digestive enzymes Iil tie 
midgut of C;-cssava rnwurm, ErinnvyIs vi Io.ti' it, Insect lIocieM; t ry,
14(5):587-594. EigI., Sum. Engl ., /10 Refs. , I Ilis. [lDepto. de 
1lioqu(mlca. i st . de Quufmica, Univ. S;io Paulo, Caixate Postal 20780, 
Stilo Paulo, lrll ; 11 

Caissava . is el lo. Fn;:-ymts. Bii ]i.Erl'inlvx' Ani I-vs;.;. 

l)Ifferent aillcent r I fi gl ion of hlomogenates of midgut ccl l. from Eritnnyis
el lo preparedl i tctinllnc slu] tons Was ctrl'ed olt ild hydrolase and 
enzyme ilalrkrt'r act lv It its were determined In the Iso lated fractions. Alpha
and beti-glc it.;ldase aind I relha lase seem to occuir loosely assuclated with 
large st ructull t , from whicl. they are set free by hiemogenizlng in water. 
They are a lso Itind i tite cytosolic friction. Aminopept idase activity
follolws thit of alki lli' pluoshjltal-e, wheltl s that of amylase and trypsin
occlur lia itt iy ;oiitn, particulate f ract Ions. Part of tle amylase present iln
 
tie actItiu:;parti lcl 11 t l r ol ;temps tio corr'eSplold Itosoluit e amylIase tiond )y
membranltt' ;. Tie etlll" '1lt(ietit factor for aIkal ie ph phatase and 
am nI lt tI Mic:'Il I I pu r if ied I rom mldgut tells is 4 and foru mptid;ltue 
amyl t,, .5. Amya a inld t r'.'p!;in ire only partly released from aI memhraine 

l Il tUrfrat'ton i ;ivti I;I w -;idtg:; li dittferent media, Intclulding uIt ra
centri fugat il In i dictint intious glycerol gradient. About 50% of the 
anylase and trypsin ale solubtilzted from the membranes by treatment withTriton X-100). The rvt, !.~:mplport the proposal thaltintermediate and finial 
tlgest in i lI'. v Ilo ccut under tlt' act ltn of glycocalyx-assoclated 
hydrola;ses (a I pha- and heita-gluItico ;idase and t relialas') tnd of plasma
memb raite-outiuil i'ienzymlies (am Iitollept Itdase , anld pe rhaps a Is o atly ase antd 
trypsin'). IASI 

00tJ2
241145 SANTO.S , C.D.; "EITREIRA, C.; 'TERRA, W.R. 183. Ciiiisumption of fund 

and spatial '"'galliZatioll of digestion In thle cassava hornworm, Erinnyls 
eI! o . lournal of Iltt;ect Iliyslilogy 29(9):707-714. Engl., Sum. EngI., 24
Refs. [lepto. deliojufmic, Inst. de Qufmica, Univ. de Siao Paulo, Caixa 
Po ;t 1 20780), a.t Paulo, Brasill 

Cassava. Erinnvis ellit, laboratory exper iments. An imal nutrition. Leaves. 
Biochemistry. Analysis. Brazil. 

Ilydrolases in ifferent regions of gut Erinnyl ello weretll 
 the of deter
miledI lfth-instar larvae 2.1 times ownE. el lo at.' their wt./day of 
Euphorbia pillierr ma leaves, with a c , fficlent of digestibility of 45% 
and an officiency of food conversion into tissue of 25Z. The food took 
about 150 mint to' go through the gut. Midgut contents had a pilof 9.3-9.8 
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depending on the region. Cellulase was absent from the gut in r !Ilo. 
Significant gut hydrolase activities were found only in midgut. Auylase 
and trypsin occurred In the midgut tissue and contents and in regurgitated 
material, whereas aminopeptidase, alpha-glucosidase, beta-glucosidase, and 
trehalase were found in major amounts in the midgut tissue and In minor 
amounts in the midgut contents, and were absent from regurgitated matcrial. 
The results support the hypothesis that digestion starts in the 
endoperitropic space under the action of amylase and trypsin, and is 
largely completed in the ectoperitrophic space through the catalytic action 
of several oligomer and dimer hydrolases. Involvement of a membrane-bound 
aminopeptidase In the terminal digestion of olfigopeptides cannot, at 
present, be excluded. The finding that less than 7% of the total amylase 
and trypsin are excreted, after a time identical to the passage time of the 
food bolus, leads to the proposal for the existence of some mechanism by 
which those enzymees are recovered from the undigested food before it is 
excreted. [AS]
 

0(193 
25214 SILVA, A.B. 1977. Cochonllha dias ponteiras da mandioca Phenacoccus 

sp. (Cochineal of cassava tips Phenacoccus sp.). Anais da Sociedade 
Entomologica do Brasil 6(2):315-317. Port., 3 Refs., Illus.
 

Cassava. Phenacoccus. Insect biology. Pest damage. Insect control. 
Insecticides. Brazil. 

The biological stages of Plhenacoccus manihoti and the damage it causes are 
briefly described, and control measures are given. [CIAT] 

0094
 
21426 VILLEGAS C., A. 1984. BiologTa, morfologfa y haibitos de Lagocheirus
 

araneiformis Linne (Coleoptera:Cerambycidae) barrenador do la yuca en
 
Palmira (Valle del Cauca). [Biology, morphology, and habits of the 
stemborer Lagocneirus araneiformis (Coleoptera:Cerambycidae) in cassava 
in Palmira, Valle del Cauca]. Tesis Ing.Agr. Palmira, Universidad 
Nacional de Colombia. 75p. Span., Sum. Span., Engl., 13 Refs., Illus. 

Cassava. Field experiments. Laboratory experiments. Lagocheirus
 
aranelformis. Insect biology. Cuttings. Pest damage. Colombia.
 

Under lab. and field conditions, the life cycle of 12 2._heirus 
araneiformis, a potential pest of cassava, was studied at CIAT. Under lab. 
conditions (28.4°C; 65% R11),the life cycle of the egg, pupa, adult female, 
and adult male stages lasted 3.13, 7.60, 45.85, and 71.85 days, resp.; 
depending on the methodology used for its study, larval stages lasted 53.79 
and 87.60 days, resp. The n. of larval instars varied between 4-9. Under 
fiald conditions, the time of development from egg to adult was 128.18 
drays. Tie adult female and male lived 89.72 and 91.62 clays, resp. The 
fmales oviposited an av. of 150 eggs over 28.8 days. In the field L. 
ataneiformis can attack either recently planted stored cuttings, oror 
mature plants. Damage on mature plants is generally located around the base 
of the main stem; in severe attacks plant lodging occur.. Infested plants 
can be recognized by sawdust around the base of the plant; roots can be 
attacked as well. It is recommended to establish the economic damage 
levels and to evaluate the different control methods. [AS]
 

0095 
24060 WALTER-ECIIOLS, C.; AGOUNKE, D.; AKPALOO, Y. 1983. Importance of 

cassava, cowpea and maize pests In Togo, West Africa. In International
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Congress of plant Protection, 10th., Blrigiton, Englaind, 1983. Proceed
1119- if a (CoIt erenilC'e: P I ant ProLect ion Humanfor We I fare. Croydon ,England, fr I tI sii Crop protect ioi CiUnc il . v . I ,p . ng . [fli ct I-on de
Ia Protect Ion ics VWgittaux, i. 1. 1263, l.om6 , Tog., Africa] 

Ca ssaIVai . c ilPient coccn,,I I i-mt i . HMotonivclie II Iit; tanji(i;I. Predators and 
parasites. Tngo. 

The imaj or pests of casav;iv;In 'T'og I are 'liitcoccits m;Il Ihot I andMononychel I Iis Uloiijo ; hit 'cc Iel I is njg .ftusIi(:i Iii'oPUrs and !]vperaspIs
Sp. alre, liitlLinit pri tdortl; of- tile Ilorml- pt't. IPlant ]Ireeding Ablstracts 
(extract) 

')W)h
 

213793 'ASIF.N, . ,; B'ONTrT, F.D. 1971). Investigattions oit the natural
ii(!leS iii ';tS." IV,I liltl I .'iiil's ( Ittlll coccus Spp. ) ill the neot ropics.

Reportt for April 1978 - ;irc I 179 .Curepe , Trit ida( t, tommonweaIt:i 
]list I tut e (I calCot I l. I 11p. Eng I . , Sum. Eng I . , 6I iic l Refs. 

Cassava . Phlci;iicoi'cn;. Mloiii iii cOotrol]. Plredatirs ald par;isltc:s. Trinidad 
a d Tohlago . Bahlai . Cdil'.i tlll. C( l,lMbia. Bra:, ] . SiirtInat;;. Guyana . Zaire. 
Nigeria. 

A project fiihid i'v tie I it ete ltilm ll ievt,1I le ll Rese;irch Centre (Catiada)
Wils Cii0 te dilI I li l. t IilI f1ois L SLit heI1On, Comllllonwea I thi lnst I ttu- of
ItIo IglI':i I (Co,t[ l, i. t April 71177to cari-y l(it sirve'.',s fu r ; rItitri I ttnlem1ies 
i- 'Iiht'.la'iicOCrls 11itil Ih t t ;id r i t eid ria 1vigs Is ti rop i Cs.t litet ati to 

p eIO fdo e Ii itI L i es Of Ilit, s IIC II t ris t . ;Hi pre t it; or trials
agaitil the pest IIi AI ric. . tia II g tui ','r, silrvey!; were made it

TY 1 n iLNid , TOii igO , lilt;iaMIS , thii' ('i ri hbi'i 
 , Co I olii i i, P raz i I (Macapa)

iitrInn, and (;iyaiiii . man Iliiito LiP. w; Ottid iI Gityatia nld Btrazi I ,ind,;everi I pt ici rv pitaI;1lt I t t; i IIl I ti Ati-; Il; veumhit,; Anjl'r'us
i AseutdiiAla'itsII S . , tsyr; lnsil iris 

its s1 . s s p.? 
(lncvr id;ie) ind preiators


.lmn . .; 1. is I I _ iLtll tIll it; t,l '1) -I! 'p . SiiiSivitIobl sp ( C.ec nclteI IIdae)
Si,p
Ii ltaltis 'p, lit'. 'Itellt' ;Ilel (Svi'iiphilae) ;iiii I chrvsopiil were obt;lined.

Ph ll(?.('iills LrEt(i.ii IIi is oiil (iisvi ;lditi :;evet;l 
 i ornanio tila ; vielded a very
rich Co ilip x -, t tu etiji ttC tiuI i 'tIi;ISills Ills;i I alti A. 
. 2 n coccics'p; a,'P SA I!r;~hmu:I hr. iut-- hs , iand A\I:cOnMI PU s . ;is 

pa ,";itt',s, and ler J iiti ii n Iij 'ri l , ;isLit1.- Isip I-t itiii H . lt t; Ilvtut i spPiL ]tIs Is . , 0,. 4p, Ill ' I isto iMI t ind lix ttu, ilS( s r il as preditors. 
Sti Pvev ; dU'ill , the :,li 1 1 ;c.it IIt w I i I o' (Il t !-I h t iti(i of 1). manti hot
alll(I, 111 ILl i t 1 (11 1 
 ) tile Ilin .iri tlleml i is: encouno t e'reLd 1) revi1ous Iyv A,. 
PhenuiicolI' til'I pjjotaD 'r; clvt Is w'el'e rtaret as! parasites ani dC rdii ast titu sp. (An t hm-ti i tile and 1 ilri sp. (Staphyl i idae) ais 
trilitIi t's.! l tl-vilt fls !;tIlit'i t nItL . ELfl'ttdelsL LnIII I] pennli s,, -HOt It I yie leil Atepo aIo it(rac rai 1) co Io r -lmid Al _ril !; 1) . as add I :tfona I 

par;s Ittes. Iail. Ctultir :io setV'ral it tit' parasites wtL'i' set tip and/or
MIaltLiitiIi ill (,Iidt' to siijply ni le sls ctLitres of alfected area itt Africa.
Stiicks o IA. jilietc, lc l,A vo cois, iLgv rus sp. gle'tti, A. sp. nr.
 
ilittic lits ,(liid Nv his (S) st. we ,t se it tii 
 Zai re , and A. lAltentacocei , A.
Cicco ,s , .sp ill-. i l Iild we r ri tovlIded to SeneglI . Ii laestii I sihIltlett oIi A. Lrj'ti i it Zliite h;is teetn r'eporte-(. Arrat tge ttnts are in 
prgres; tI, p i(le ;idi It imtt I stocks to Senega ;Itnd othe r affected 
t urrltItr Ies atnd coept'ra tive I ia!son with the Intteri;itionah Institute of 
Trop i Ca I Agricut Iure (N igeri;i) is teing es tali i shied. [AS] 

1097
23795 YASFIEN, M. 1978. Report o u survey of cassava mahIybugs

(Phetlacoccus ship.) and their natural entmles in Cayenne and Brazil 
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1978. Curepe, Trinidad, Commonwealth Institute of Biological Control. 
6p. Engl., 3 Refs.
 

Cassavar. Phenacoccus. Predators and parasiLes. French Guiana. Brazil. 

Pienacoccus manihliotl was found In 3 localities of Pernambuco, Brazil ; no 
parAsi tes were observed, but predators like Ilyperasp Is sp. and Ocvptamus 
sp. or. stenogaster were abundant. In Cayenne, French Guiana, a rich 
complex of natural iemies occurs; Apoanagyrus diversicornis, Euvira sp., 
and Card lastethus sp. were recorded with P. manilhot] for the 1st time. 
ICIAT) 

See also 	 0022 0030 0034 0038 0058 0059 0100 0167
 
0174 0!83
 

F02 Rodents and other Noxious Animals 

See 0022 0174
 

F03 Injurious Mites and their Control 

0098
 
24068 PILIAI , K.S.; PA.ANISWAMI, M.S. 1983. Economics on the control of 

spidermites on cassava. Entomon 8(4):373-375. Engl., Sum. Fngl., 3 
Refs. Contral Tuber Crops Resea rch lIst., Trivandrum 17, India] 

Cassava. Injurious mites. Eutetranvchus ortentalis. 01 igonychus bhiarensis. 
Tetranvchus clI nnabai'us. Tet ranychus neocaledonicus. Acarlcides. MI te 
control. Root productlvimy. Economics. Prices. Costs. India. 

A complex of 4 ;pecies of mites, Eutetraovchus orientalts and Oligonvclhus 
bilhirensis (dorsum feeders) , and Tetranychus cinnabarinus nd T. 
neocalIedonicup (ventrmfieeders) in India, cause significant yield reduc
tion (17-33Z) in cassava. The most effective chemicals for the control of 
mites, dimethoate, methyl demeton, and monocrotophos at 150 ml a.i./hA, 
were economically evaluated. 'ih, cost:benrefit ratios were in order of 
1:6.42, 1:5.09, and 1:2.55, resp. Tie efficacy of water spraying and its 
economics were also studied, the cost:benefit ratio being 1:2.60. [AS] 

0099 
23701 SCiiiCiiA, i. 1983. New species, new records, and redescription of 

phytoselid ini tes from Australua, TaI t I and the African region 
(Acari:Phytosel ldae). International Journal of Entomology 
25(2-3):103-126. EngI . , Sum. EngI. , 44 Refs., Illus. [Biological & 
Chemic, I Research Inst., New South Wales Dept. of Agriculture, 
Rydialmere, N.S.W. 21 16, Australila] 

Cassava. Injurios mites. Btiologlcal control. Predators and parasites. 
French Polynesia. 

New species of phytoselid mites from Australia, Africa, and Tahiti are 
described from the females, and supplementary Information on morphology and 
distributin are given for 7 others. The species of economic interest were 
Amblyseius JuliAe sp. n. on cassava in Tahiti and A. pleltaLus Merwe on 
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strawberry, TVphlodromui: micflain Vafnlsltein 011 apple, pear, and Eucalyptussp., and T. csrrug ,p. a. under cardboard shelters oil the trunks ofapple trees., all from Australi a. A. peltatus, at least, was recorded as apredator of tetrarlychlls tdon the it plant. [Flntomology Abstracts] 

23074 YANINEK, J.S.; IIERRFN, ll.E. 
0100 

1984. 1iological control of cassavapest,; with spe iii reference to cassava 
green mites. Ibadlan, Nigeria,InternitionaI Institte at TroliIcal Agricul ture. 19p. Engl . , Sum. EngI41 Hef;. [IITA, P.M.11. 91i0, )yo Road, Ihadan, Nigeria] 

Paper presented at the Easterni an1)d Southern Africa Regional Root Crops
Work:hop In Kampala, Ugaida , 1t84. 

Cassava . Phnacoccuis manl hot L. I'lononvchle 1 Ius tanaI oa. ilontonyclelI lusprogresiviis. Biological control. Predators and parasites. Insect biology.
Entomology. Research. Nigria. 

A program to control tihe v;as'ava snealybug (CM) ;aid cassava green mites(CG1I) using classi cal iologica control has been under wa, ;it theIntVrnat Iona1last Itate of Tropico I AgrIciIl 1tre (Nigeria) s ince l980. TI.einit iiI effort wos concent rated oil CM; however, uas a res It of tilestrengthening of tile io!logical control prograim, Itcreased attentioni hasbeen given to CCII. lork on CWII has been Allvded Into complementary basicand appI ld researili (ollponetIt 'Ilie basic research component includesmeasuring biotic ipotentil; of ((;%i adit exotic CCII llItlira l enemies IIntile1l31)., ael "uant ifyi ng eCo logical Icharuicterist i s of CCI in the field.Repard log applI iud research , an elf iicient s;nml)l Ing protocol ha s beendevelo)ed for dtetrmTinliig the no. of C(;I present In a field. This protocolis then iiO;el to monitor C(NI popul atIons prior to and following the releaseof C(. natt!-;l! eelllles. Add it Iona 11y, procedures for mass-rearing CCIInatural eneites are as;o being studied. These results will be used tolncrease tl mo;;sibllitis of it successful biological bycontrol campaign

planing a release strategy that takes biological advantage 
of CZI. [AS] 

See a o 0030 10138 0058 0059 0079 0085 0086 0089 
009) 0167 (11fP, 0174 0183 

CO (;:N' ICS ANIDPIANT BIREEDING 

See 0I70 

Cl1 llreedI ng, GermpI sm , Varieties and Clones, Selection 
0 10 

1
23215 ACI'5TA-I:SPINiZA, .1. I 98. Vrlabilidade e assoclacoes gen6ticasent re caracteres (Ie nd i oc i (lan lIhIt esct Ienta Clrant z) coib I nando

Iplicruzameuntos e propi;IgacaI vegett Iva - (Genet ic variability andrelatiolslips amonig chairactls Ill cassava by comb ining the polycrosstechnique itl vegeta ivi propigation). Tese loutor Agr. Piracicaba-Sp,Brasil, Escola Super or dce Agriculturaini 
t 

I do Ouelroz da lniversidade
ole Sao Paulo. I J ). Port., SLIM. Port., ., 96I Iefs.R1" 
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Cassava. Genetics. CuItIvars. Agronomic characters. Field experiments. 
Branching. Plant height. Canopy. Plant development. Harvest Index. Roots. 
Statistical analysis. Statistical data. Brazil. 

At the Anhembf Exptl. Station, state of San laulo, Braz il, research was 
carried out to characterize the procedures Involved III the combination of 
the polycross technique with vegetative propagation. The cXpt. cons Isted of 
17 treatments involving 8 genotypes, selected for theIr high root 
productivity and designaed as parents, and their polycrossed irogetles. 
After the 1!;t yr, c tit tIngs of the selected parents and seeds of their 
progenies were planted Iln a randomized complete 1)lock design with 10 
replications. From these plots, 4 cuttings/plant were col lected and used 
in another randomized block design expt. with IO replicat ion.s, thus each 
one of the 17 treatments was [sted with vegetative propagation material. 
The parameters evaluated were height of 1st ranificattion, plant height, 
canopy diameter, Wt. of aerial part, Ill, and root distribultion, no., and 
productivity. Variance and covarilance analyses were performed to determine 
the genotypic and phenotypic parameters. ill , plant hight, wt. of aerial 
part, and no. of roo-ts had enough genet ic var lab II I ty to respond to 
selection. Root arrangement , no. , and yield showed tile highest valhies of 
phenotypic and genetic correlations. The bust prediction of root yield 
could be done by comhinilug Wt. of aerial part and 111; wt . of aerial part 
and canopy diameter were the aerial characters most correlated with root 
yield. Height if Ist rami fication was the unique character showing a 
negative correlation with root yield. Combi ned use of the polycross 
technique aid vegetat ive propagation was an al)pr,,pr late procedure for 
st Imat Ing paraieter-; related to the genetic val I il11tyand relationship 

amiong charac ttrs. Cl ATI 

01012 
23216 ACOSTA-ESPINOZA, ,I. 1983. Eficiencia dL policruzamentos pa ra 

recolnbillacio gelica e ostlmacao de parametros gen6tieos em mandloca 

(Manlihot esculenta Crantez) . (Efficiency of polycrosses on genetic 
recomlbination and appraisal of gentic liarameters in cassava). Tese 
estrado. Piracicaba-SlP, BrasiI, Escola Superior de Agricultura lulz de 

Queiroz da Universldade de Sao IPaulo. 88 p. Port., Sum. Port., Fngi., 61 
Refs. 

Cassava . CilhnatlIt' reqi relnUUmiQil. Temperature. Raintall data. Soil physical 
properties. Soil i analysis. pl. Clon.s. Sweet cassava . Bitter cassava. 
Crossbreeding. Cult ivat ion. Cut t ilg. l'lant in .. Spacing. Insecticides. 
Insect control . Pollination. Seeid . i'l ant hi ght . Canopy . Roots. Root 
productivity. harvest index. Statist i cal analysis. Genet ic,. Braz I. 

The efficiency of 1" polycross technique in prnting genetic recombina
tion and in appraising genetic paramet ers such as i lant height and 
diameter, root no. and yield, and ill :11 casa;iva, was evaluated at the 
AnheniIbf Exptl . Station in Piracl:,aba, SII, B'raziI . Nline high yleling 
genotypes, and 8 of their correspoiidig polyctrossed progenies, were useid in 
a randomized complett block dosge with 10 rei hcat ions. Characters were 
evaluated 8 mo. after planting. lMint height and Ill showed high va lues of 
genotypic determination and high 1,oritability coefficients, based on the 
performance of the pareots aoIl polycrossed progenies, resp. Plant 
diameter, root y ield aid nui. showed low geotypic determinat ion 
coefficients, based oii parental performance, and very low her I tabI iI I tv 
coeffiielnts, b;:sed on polycroiseid progeny performance. l'lant height and 
diameter Indicated domiiiiiice variance, with partial dominance and 
overdoninance for plant height and plant diameter, resp. Some genotypes 
exhibited high root yield aond] vigor for plant height and diameter, 
resulting in an almost ideal ill of approx. 0.fi. The highest root yields 
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from each polycrossed progeny varied from 21.5 to 35.7 t/ha. These valuesindicated the existenct of genotype; adapted to acid soils with lowfertility, and promising genotypes for future screening p-ograms. GenotypeSRT 1099-Taquari was outstanding regarding root yield and transferred this
yield capacity to its corresponding polycrossed progeny. [AS] 

010323497 CENTRAL, TUBER CROPS RESEARCHI I NSTITIITE. 1984. 
4 

Grow improved
varieties of tapioca. Trivandrum, India. p. Engl., Ii lus. 

Cassava. Cultivars. Selection. llybrids. Root productivity. Roots.Resistance. Cassava African mosaic virus. Injurious insects. Injurious
mites. Dry matter. Starch content. Harvest lg. Timing. Agronomic
characters. Witer stress. India. 

Five cassava var. developed by the Central Tuber Crops Research Institute,Trivandrum, India, are described. Var. 11-97 ha; a high starch content(:10.0%), a productivity of 35 t/ha, and a development cycle of 10 mo. Var.1-165 Is an earlV Maturing var. (7 mo.), with a productivity of 39 t/ha andi starch content of 24.60,; it is recommended for cultivat afterion riceftI lows. Var. 11-226, with a productivity of 38 t/ha, is recommended forhumian consiillp t oil for its good cooking qualities. These 3 var. areresistant to CAMi), scale insects, and the red spider mite. Var. ii-1687(,Sri Visakhiam) is also recommended for human consumption, particularly forits high carotene content; Its D)Mcontent and av. productivity are 30.70%and 44.05 t/ha, resp. Var. 1-2 M4 (Sri Sahya) has a DM content of 33.50%,a durationi of I I me. , and a prsductlvity 0! 44.99 t/ha, besides beinghighly resistant to drought and CANI). CIA'I] 

010422175 IIAN, T.S. 1984. G x E iateractions, heritability estimates andvarietal adaptabi I ty In importan t agronomic characters of cassava.MARIII Research Bliet in i12(I):136-147. EngI . , Sum. Mal . , Engl., 13Refs. , II Ius. [Malaysi an Agricultural Research & )evelopment Inst.,
Serdang, Selangor, Malaysia 

Cassa;va. CuIt i Vars. Cermp i as;;. Agronomic characters. Germination.Iarvesting. Plant height. Root productivity. Starch content. IICN content.
Harvest index. Starch produlctlvity. Statistical analysis. Malaysia.
 

The re;ults are givell of the combined analyses of variance of a series of 6
trials testing 1(6 cassava vilr. from 
 the germplasm collection of theMalaysian Agricoltural Research andiDevelopment Institute at 5 locations
Malays ia. Hi1ghly significant germplasm x environment 
In
 

(G x E) Interactions were obs-ved for all importiat agronomic traits. However, regarding thegenotype var iance component, the G x E component was only Important in
detertmining gerciunation, 
 roo(t yield, III, commercial root no, and, starchVield. Ilroad-senlse herltability estLiatesIderived from variance componentssuggest that chlracters which showed a sma(ller G x E Interaction as well as
a salO l t((lvil rTislIt variance colnpollent were heritable. 
 By this definition,total root low. and starch content Were highly heritable traits. Stabilityanallyse; oil var. performaice Ildentified Bangkok I as the most stable var.among the top 5 stalrch Vielders. All other high yielding var. were rated(instiable; WIIetea; Ptiliih, lowa vi,,yeh1r, proved most stable. The resultssuggest that , in conjunct Ioi witIh stability pairameters, overall mean yield
(over environments) 
 is st ;II a l ImTportant cri teron in the selection foradaptablilty of cassava var. 'lost var. with high root starch contents were 
stable for this trait. [AS] 
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0105 

20032 lIAN, 1'. S.: AI1II1N K., Z.; YUSUF I., M. 1984. l'embaikbilokan 
tanaman l I kayu. I . Botani bunga dan teklIk pellgacukan. (iprovement 
of cassava. I. Flora I botany and1breeding t echieIi) . 'rekno l ogi 
Ilertanion 5(i) :fi2- 66. hal., Sum. hal., FgI . , 3 Iltis. , I l11;. IMalaysian 
Agri cuI tura I leC Ua'chhI . e I 1Vm I lst. , Sitrdang , S l algor, Mlalays [aevI e[t 

Casoava . FIw Ci'; (I log. Po It . Po I fn t iol. Fril t s. Seed.owe;. l'v (.c't 
Cerminttion. Malo'. i . 

The t lorol botil of cals,;lvai i; d]escribed as well as the implications of 

f]li;1 !tl'iL't1I'( i11 IeI;ni !I to hand C leiOSiog. Important details are 

dl se I se I, it' lid i l; Ile bo't;t t ime I or crossIo g and the methods of 

protect ing I le poIl I Ilat f lowe rS, col Ie(iL i g fruits and seeds, and 

germ iniat lng tlie seeds. I luit ratlon.;; ire inc luided. I AS] 

01 Oh 
)20037 L.IAN, 'T.S.; YUSOl.', M. 1)8),. lrlbaikblakon tanam tia ohbI kayu. 2. 

Cirl membo1klb iak daol renilii. (Imiprovement of 'ass;nla. 2. Breeding and 

selection method). 'Teknologi ertatnlan 5(1) :67-7'. Mal., 'Sum. Mal., 

ElgI . , 4 Re f1. I ayhsin Agricultural Research & Development inst., 

Serdang, Sel;gor, alavskiil 

Cassavn . Plant irCed i ,g. eIect foi. C olles. Cut t ings. Propagat oin. 

(;ernipIosm. Iyur [(i;, in. ,Product iv it v. Mlays in. 

'it sysLtem ol i i'-etei i t)l a' e l itill o t cassava pract Iced i i the MaIaysian 

AgricIltur l e ii ,'h and I)eveIli)Meiit Inst tI t i s r.l:teLd to the alb I Ityt 

olf theIi ti lit,' v 0ti It Vt Ivy po1)ig;lttd , I.e. throigli the ;election oftI ) 

sttledl lug cloll,;. Sele't iol triterlo ie Isted ndil the Itimportanice of each 

is d Iscilsivl d. 'lhe b1'e-fd ing -toila Mtb't o SeCleLle begIoS withli ev I iation of 
the gei'ivpl;tsm col let tie to idetil ifv port'tlal vair. I'or se InI hybridiza

tiol;, it CtWli lilies wi tIt tI !;e lict ion of seedli igs , cItoiie!; itn slingle 
rows, ) re ll on a d iilnCC 0 t ilIS, a od fi nal I y oi-fa ri trials.i natrt vie 

0107 
2454 7 R(liE, A.G. 198 Ca;sava reseearch; report for the year 1982-83.91. 

[Harare, zlihbnallw ui, n lver;; i ty of Zlmithiiuwe . 29p. ligi., Slm. Enig. , 1l1lhS. 

[Univ. of Zihlibwe, P.O. Box 1il 16)7, Mount Plea.s;ant, larare, Zimbabwel 

Cassava . Cals;ava prirorlls; . Reseaii'ch. Cu I t ivar . Col tivat Ion. Plantiing. 

Spac Ing. ll oll ht reednI mg. Ce rmpil Iasm. Selection. Dry matter. Roots. 

rilgat ito. Root product ivi ty. llerbIlclIdes. Costs. Fertilizers. N. P. K. 
Tiilnog. iarvtstin1g. Forage. Cattle. Animali ntrit[on. Composi t on. Uses. 
Adhesives. Zi mlbabwe. 

Results of research work(it calssl i , carried oiut ;t the U. of Zimbabwe, are 

presented. 'TrltIs were conducted oin plait breeding, tesistance to droight 

and herbicities, 'ertlit['er Ieiutremeilt;, the effects of plant, populatlon 

ild ;rrangeolet lild Of p1anut[tug l(! harvestinlg ties oil root yield, altd the 

uitlizatl[,i of tile whiole l;int. Costs of proluction are Included. ICIAT] 

010)8 
23732 SII[VA, .. lDA 1984. IliiirI iincoto itnterespecifica no g6nero Manihiot 

Adans . (Ilt e r;plec ifi c hyl) r Ildl a tlonii in the Manlhot spec ies) . Tese 
Nag. Sc. V I ctsa-1C , Bras II , Unlversildate Federal de Vicosa . 741). Port. 

Slum. Port., 88 Refs . , ls . 
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Cassava. man ihot. nilot j lizl ovI. M}niliot p.<;_e j az y ii. Manlihotcaertll'siejis. Man linot pol.Ili wawra. matiht ecullenta. elonts. Flowers. 
If I (iresc L'1;, I'li t anaI ily.v FIowlr In)'. io I ii atTo-I . crossbree lng.

Iybrildinphig. 'lissue culture. (Clilttire iiied i,. CIhroloi;nus. Cy>tolgv. Atliers. 
Seed. Frults. Br; ll 

Compatibil ty ,If 4 wild ei'p s of- tie g l;ills Ma illo,t (IM. glaziovlI, 1.1 esh ,lz it,I m. -til'ru licens, ald 1M. pollI I wawra ) was studied Incroseis 
 ;a (CaltI 

Catarina). Crl'o;!;.-;were donev by handii l p II lat iiou. M. El, z l ov 


wit 'I '1;i €line ; 0, V;Is!;0ar 111ii , lid Blranca lie Santa 
I, f. 

i)seuhCdg IaZ 
 iViJ, and alleriuM. ItceInS were it 'npat wi' Oelbl With 3 cassava
Cloms used in tle crossci;; 11. pohl I wawr;i showed I mi ted compatibi I Ity.
No diffvvelices werte observeid ai1Ing11 tic 3 cassava c Iones is to the i rcoinpat ibi I It wi tI w Ild spelI vs . Tria Is cair lid (it to obtain an
arti I ia Ilied Iiul wiIf cI would ; li tate tilt development of hybrid embryos
fromi fruit not
obtaindta by hand I)ll liniatill WVi.'ir. .succe.SSil I. The no. of 
Iaploid CllroilllSUiil e;S Ol the i;Iec L Sstudlied 1, 1 . ICIATI 

0 10 i} 
23228 SILVA, S. l I)0 1'..; TIIINA, V.If.; MORAIlS, F.A. 1982. 1li1Izacall lie 

il c rii-collipmtidco r It(1 agrlpllet(ll de cii t Ila res de Ila'lli toca coll
caracterist lca; idescjavei ;. (Ut I ztt ion of tIi t!iicrocoipuiter for
gronling c assivaii citI ivars wI tII desi rablv chiracterIstics) . Revlsta 
Brasi ei ri Ii'e Mlndic;i I(I): 71-74. lrt., Su. Port. , FigI. , 4 Refs. 
f (:enltro Nac Ioia I lie Piesqi.l ieds itMand ilica e FrIt I ci turIa , Fipresa
Brasi be i rI lie iell i ;itA, ropecil- i ( lIxa Pollsm 00117, 44. 38wt Cruz das 
Almas-IA, Ira,;i I I 

Cas S; IVI. Cerilp I; lsT1. . cc Ii 


ProductI.iv ity Rei p Odiu' Br;iziI.
 

Ci ivar, AroIlll il i rtctlrse . IlantL anatomy. 

t iv ity. 

ItI l7I-80i. , 4 cla;ssavl cV. frolm the gerlnliisiil Inik of tiheCentr, Naciona I
(1 ' l'esiulI;a dl tit lini c;I ' Prut lcu I tlmrfi (Cruz di s AIinias, IHA, lrazi l) wereiValliatil ill l il t 4 2'11 i (1 (il fferent desclptors. The data was coded,
prol'e;se, nd o ; IllymliXll itl in 1i-SS icrocoiputer. Special computer
 
progrlaslll pleI11i t cv . t o lie groiled 
 ;accorl lug to lnmrIerlca I, a Iplia , and 
aI ih;llullir"i cl I il!;(r liitors T)Ie use of In[c rocompu tters In studies ofllt rmp lna~l chi r;ic t Ck;da t iol perli ts tie group I tg o f cv. andll iportanttilort/i lflil Il ble obtiinHed ili ; short time , relcilg manuIal labor and
 
nistakes. IASI]
 

See asl 0008 0013 01168 1090 0174 0182 

(;O2 Cy o enetLos 

23764 lOS, .I.S. ; NAIR, R.B. 1984. Genet ics of male sterility In a 
genotypie (f casliva. Currenit Science 53() :494-496. ".ngI. , 6 Refs.,II lis. [tCent ra I Tuber Crops Research Inst. , Trivandrum 695017, India] 

:issava . Cliones. Crissbreedig. Cytogenetics. Microsporogene.l;is. Anthers.
PoI lln. I'llIInatIiln. G.ene Lics. Indla . 

Tile male sterile (11S) cassava clone Ce-539 was crossed with the male
fertile (MF) clone Ce-613. Crosses were made between 2 other MF clones,
Ce-584 id CI-326, and open-pollinated (OP) seeds were collected from the
MS 539, MF 584, ;id O1I-4 clone;. The resulting seedling progenies were 
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screened for male sterility, and microsporogenesis and sequence of pollen
 
development in MS and MF clones were compared. Microsporogenesis was
 
normal for the MF clone; the anthers were filled with pollen and the pollen
 
fertility was above 90%. For the MS clone 539, the anthers were shrivelled 
at the tlme of anthesis and the microspores failed to separate from the 
tetrads and degenerated. The segregation pattern of the progenies showed 
that the MF clone 584 was homozygous for male fertility while the MF clone 
OP-4 was heterozygous; the MS clone 539 was homozygous recessive while the 
MF clone 613 was heterrzygous and male fertility was dominant over male
 
sterility. It is concluded that the male sterility in the clone 539 is
 
controlled by a single pair of recessive genes. [CIATJ
 

See also 0108
 

1100 NUTRITION
 

See 0170
 

1101 Cassava Foods and Nutritive Value
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24049 AMOROZO, M.C. DE M.; SHRIMPTON, R. 1984. The effect of income and
 

length of urban residence on food patterns, food intake and nutrient 
adequacy in an Amazonian peri-urban slum population. Ecology of Food
 
and Nutrition IL1(4):307-323. Engl., Sum. Engl., 39 Refs., Illus. [Inst.
 
Nacional de Pesquisas da Amazonia, Caixa Postal 478, 69.000 Manaus-AM, 
Brasil] 

Cassava. Cassava flour. Income. Economics. Fe. Food energy. i1man 
nutrition. Brazil. 

The influence of income and length of urban residence on the dietary 
patterns, food intakes, and nutrient adequacies was investigated in a slum
 
suburb of Manaus (AM, Brazil). The staple diet consisted of CF, bread, 
rice, fish, meat, sugar, and coffee. The consumption of vegetables,
 
pulses, and fruits was low. The diet did not meet recommended levels of 
itake at the family level for Zn, vitamin A, thiamin, riboflavin, and 
energy, but was satisfactory for protein and Fe. CF (consumed with an av.
 
frequency of 94.5% by both lower and higher income groups) and bread were 
the main energy sources; in the low income group CF accounted for 25% of 
the energy intake. Cassava was also the main source of Fe, providing 40 
and 30% of the total for the lower and higher income groups, resp. Little 
utilized, cheap sources of vitamin A are available and indicate a scope for
 
nutrition education. It is estimated that income was the predominant
 
factor limiting dietary adequacy for 30-60% of the Manaus population at the
 
time of the survey. [AS]
 

0112
 
24050 AUGUSTIN, M.A.; BERRY, S.K. 1984. Stability of tapioca chips fried
 

in RBD pal :zlin treated with antioxidants. Journal of the American
 
Oil Chemiscs' Society 61(5):873-877. Engl., Sum. Engl., 19 Refs. [Dept.
 
of Food Science, Faculty of Food Science & Technology, Univ. Pertanian
 
Malaysia, Serdang, Selangor, Malaysia]
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Cassava. Roots. Processed products. Cassava products. Storage. Analysis.
Malaysia. 

The effect Ivenesa of ter t la'vhii y 1I yd roou I none ('1I11), butylatedhydroxyanisole (1lA), and butylated hydroxvtoljene (hilT) in stabilizingcassava chips was assessed by determining the peroxide and l-anlsIdine 
values, with absorbances .t 232 and 268 nol', res). , and the 18:2/ 16:0 ratiosof oil extracted from cassava chips. The order of effectiveness of the 

38l1l more than 1BU1T 
antioxidants In stabilizing the (hlt): was found to he more than 1i1A. The same order of elfect Iveness ol the antlox idants wasmaintained for chips from corresponding Ist, 4th, and 7th frylnigs. Theloss of antioxidants during storage could not be directlv related to
oxidation parameters. [ASJ 

214705 BRESSANI, R.; lAVARRE,J.D.A.; EIJAS, I.G. 1984. The nutritionalvaltue of diets based on starctmy foods and commion beain:;. QuitasPlan-arum Plant Foods for luman Nutrition 34(2):109-115. Engl., Sum.Engl., 18 Refs. (lnst. of Nutrition of Central America & Panama, 11.0.
Box 1188, (latemala City, Cuatemala] 

Cassava. Pealls. Sw et votatoes. lM..na-plaInltal ns. Potatoes. Proteincontent. Amino acids. ethionline. NiutriLtive Value. Compo-iitlon. Analysis.
Laboratory experiments. Ca..mava flour. Cuatema la.
 

Feeding trialsa were carrieud out to dieteriflne the Min. amiount of Common
beans, with lind without met. supplementatien, needed 
 to obtain positlve wt.gains of rats fed casavai, sweet potato, ilantain, and potato flours. Theprotein content of these materials was 1.4, 3.8, 3.1, and 9.57, resp.,dry wt. bi)IlSS CoImIp;Irod on awith 22. Z in common b l. The amount of beansad led varied fl-om ( to 40.0, without and with 0.32 filet. Without met.addition, tife amoumnt of beans required to ainmt;in body wt. was 24.8, 19.3,20.0, and 40.!Z for pllilt; I, cornsta.-ch, ciaava, and sweet potato, resp.With Just potato flonr In divit, the anllimals gained wt. With met, addition,
the amount of beans required for body wt. malinteance was 20.1, 10.1, 14.5,
14.6, ind 29.3 for planta in, colrnstarch , cassava , potato, and sweet
 
potato, resp. JAS (extract))
 

011424571 CHIANDRA SIIEKARA, S.; SHIURtPAIFKARI, SR. 1983. Some chemical,pasting, ilec log ical ;lnd textural characteristics composite floursifbased of. wl,eat anud tlbers. Jou rit I of Food Science andi Technology20(6):308-312. EngI . , Sum. FngI . , 17 Ite fs. , Illus. [Central FoodTechnological Research Inst., Mysore-570 013, India]' 

Cassava. Composite flours. Whe; t flour. Cltivars. Cassava flour.Processing. Compos it ion . Pro teln content. Ash content. Fat content.Clbohyhrate content. Starch content. Sugar content. Analysis. Viscosity.

India.
 

Cassava and potato flours were blended att levels of 5-257 with whiat flour,and the pastilg and dough ctaracteristics were evaluated by viscograph,farinograpm, extensograph, and texturometer studies prior to bakingstud les. The wide variation in the daimaged starch Coltent hi potato(31.3%), cassava (4.87,), and wheat (II . 4/) flours caused sign i fi cantvariation in the rheological, textural, and handl log p)ropert Lies of thedough. CF had low diastatic activity of 130 mg maltose/O g flour comparedwith 299 ,g maltose/10 g flour for wheat. Eveni a low level of CF caused asteep rise in viscosity, steep breakdown, and a negative setback. A dough 
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consistency of 500 Brahender units wis optimum for wheat/cassava flour
 
blends at all levels. At the same level of blending the changes in
 
farinograph characteristics were greater with potato flour than with CF.
 
Wheat/potato flour blend took more time for dough development than
 
wheat/cassava flour blends. The band width of farinogram was not affected
 
in wheat/cassava flour blends (50 Brabender units). Resistance to
 
extension was observed at 20% level in wheat/cassava flour 'lends. [Food
 
Science and Technology Abstracts]
 

0115
 
23711 McDOWELL, I.; ODURO, K.A. 1983. Investigation of the beta-carotene
 

content of yellow varieties of cassava (Manihot esculenta Crantz).
 
Journal of Plant Foods 5(3):169-171. EngI., I0 Refs. [Tropical
 
Development & Research Inst., 56-62 Gray's Inn Road, London WCIX 8LU,
 
England]
 

Cassava. Cultivars. Carl. Vitamin A. Vitamin content. Composition.
 
Analysis. Ghana.
 

Beta-carotene contents of 4 Colombian cassava cv. (0-1OOA, 0-137, 0-799, 
and M Col 1816), a yellow heart cv. from Jamaica, and of yellow and white 
gari processed from Bankye Borode 3 (a local cv. from Ghana) were measured. 
Results are tabulated and show beta-carotene content to vary from 0.01 
mg/100 g in white gari to 1.13 mg/I00 g in the yellow heart cv.; the 
corresponding vitamin A contents were 17 and 1833 ID/IOO g. [Food Science 
and Technology Abstracts] 

0116
 
23470 OKEZIE, B.0.; KOSIKOWSKI, F.V. 1982. Cassava as a food. CRC
 

Critical Reviews in Food Science and Nutrition 17(3):259-275. Engl., 79
 
Refs. [Office of International Programs, Alabama A & M Univ., Normal,
 
Alabama, USA]
 

Cassava. History. Plant geography. Cultivation. Climatic requirements.
 
Composition. Roots. Leaves. Cyanogenic glucosides. Cassava programs. Food
 
energy. Pellets. Animal nutrition. Cassava chips. Trade. Uses. Industrial
ization. Deterioratioa. Storage. Economics. Costs. Labour. Toxicity.
 
Development. Consumption.
 

Different aspects related to cassava as foot are reviewed. After a
 
description of its origin and cultural characteristics, the biochemical and
 
nutritional characteristics of cassava roots and leaves and the cyanogenic
 
glucoside content are discussed. The current state and future potential of
 
cassava production and utilization are analyzed based on the currently
 
existing cassava research network, the role of cassava in meeting caloric
 
requirements in developing countries, cassava as animal feed, and indus
trial uses of cassava. The constraints that limit cassava production and
 
utilization are discussed, including postharvest and storage problems,
 
labor requirements, nutritional deficiencies, and toxicity. Finally, tile
 
future projections of cassava are discussed. [CIAT]
 

0117
 
24731 PINTO C., C. 1980. Sustituci6n parcial de harinas de trigo por
 

otras harinas para panificaci6n, pastas y otros productos. (Partial
 
substitution of other flours for wheat flour in Lakery products,
 
noodles, and others). Venezuela, Consejo Nacional de Investigaciones
 
Cientfficas y Tecnol6gilas. 36p. Span., 13 Refs., Illus.
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Paper presented at Seminarlo sobre lfncas de Producli6n en of Area de la 
Alimentaci6n, Venezuela, 1980. 

Cassava. Composite flours. Starch crops. Wheat flour. Cassava flour.
Cultivars. Processing. Pressing. Drying. Grinding. Economics. Pasta. Bakery 
products. Venezuela. 

A summary of studies, research work, experiences, and recent efforts
carried out by different organizat Ions in Venezuela to partially substitute
other flours for wheat floor in bakery products, noodl Ies , and other 
productU; Is presented. 'rhe Fuodacl6n Centro de Invest igac iones del Estado para la Produccl16n Exptl. Agrolidustrial conducted in 1)77-79 a project ofpartial CF !ubstitution for wheat In breadinaklng; atmong the 30 cassava var.
studied, acceptable results were found by the consumer for substitution
levels of tip to 20% CF. Iowever, current high prices of the raw material 
do not make wheat replacement profitable in the short term. Fuirthermore,
the lack of sufficient raw material and other factors make difficult the
availability of bread flour iii the short term. Among research work related
with food technology development contemplated In the Andean projects for
technological developImlt, there Is a sulbproject , not yet started, for the 
exptl. manulacttru aind commercial ization of modified flor replacing wheat 
by other products, among them cassava. [CIAT] 

01111 
24725 SEFA-I , S. 1984. An o1l processing eCthod, a new protein food.SII 

Food and Nutrition Bulletin 6(1):77-80. Eng]., 5 Refs., Illus. [Dept. of
Nutrition . Food Science, Univ. of Ghana, I'.O.B. 25, legon, NR. Accra, 
(lhana I 

Cassava. (.arl. Processing. Peling. Washing. Raspi ng. Fermentation. 
Pressing. pH1. Screening. Drying. Water content. Storage. Halze. Cowpea.
Protein enrlclment. Economics. Ghana. 

A new protein food called airopa (14-20% protein content) was developed
based on the traditional method of processing gari in Ghana. The new 
process, known as the l.egon process, is described. .owpea and maize are 
use, a; raw materials because of their nutritive value. The economics of

the new process and tile corresponding 
 product, using local and available

equipment, are analyzed. No significant differences In particle size,

crispness, color, flavor, and taste were 
 found between gari and abropa. 
[CIAT!
 

See also 0006 0012 0035 0103 
 0119 0135 0136 0137
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1102 Nutritive Disordersin IHumans 

0119
 
24074 
 CASADEI, r.; JANSEN, P.; RODRIGUEZ, A.; MOLIN, A.; ROSLING, 11. 

1984. antakasss: on epidemic of spastic paraparesis associated with
chronic cyanide intoxication In a cassava staple area of Mozambique. 2.
Nutritional factors and hydrocyanic acil content of cassava products.
Bulletin of tie World Health Organization 62(3):485-492. Engl. , Sum. 
Engl., Fr., il Rcfs., Illus. 

Also In Revista Medico de Mocambique 2(1):1-34. 1984. 
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Cassava. Bitter cassava. Cassava products. Human nutrition. Metabolism. 
Human healIth. Toxicity. IICN content. Cyanides. l)etoxification processes. 
Sun-drying. Analysts. Biochemistry. Mozambique. 

An outbreak of spastic paraparesis which mostly affected women and children 
occurred in a northern province of MozambhiLue In 1981. The epidemic was 
related to chronic cyanide intoxication associated with a diet consisting 
almost exclus;ively of cassava. A prolonged drought in the area had 
exhausted all food resources except cassava, especial ly tie hit ter var. A 
nutrit ional , toxicological , an( botanical investigation was carried out in 
2 of th," 5 districts affected. 'The main findings were that cyanide levels 
were unusually high in the cassava plant as a consequence of the drought 
with dally Intakes estimated at 15.0-31.5 mg IICN. Detoxification of the 
bitter var. by still drying was Inadequate because of the general food 
shortage, and metabolic detoxificat1on was probably reduced owing to tile 
absence of S-containing am1ino acids In tile diet. The raw and dried 
uncooked cassava was eatell mnostly by women and chilhren. The nutritional 
status of tile populatlon, I'owever, was not very poor and symptoms of 
advanced nndernutrit ion were rarely seen. [AS] 

0120 
24073 CIIFF, J.; HARTI'I.II, A.; MOLIN, A.; ROSLIN(, If. 1984. Mantakassa: 

an epidemic of spastic paraparesis associated with chronic cyanide 
intoxication InI a cassava staple area of Mozambique. 1. Epidemiology and 
clinical and laboratory findings in patients. Bulletin of the World 
Health Organization 62(3):477-484. EngI., Sum. Engl., Fr., IIl Refs., 
Illus. 

Also in Revista Idica IeI Mocamblique 2(l):1-34. 1984. 

Cassava. Ilfuman nutrition. Malnutrition. Human health. Toxicity. Cyanides. 
Analysis. Biochemlistry. Mozam bique. 

Investigation of an epidemic of more than 1000 cases of spastic paraparesis 
ill a drought-striken cassava ;taple area of Mozambique strongly suggests an 
association ietween tills disease (called mantakassa), chronl, cyanide 
Intoxication, and cassava consulmption. Il previous; reports of neurological 
disease withll tillar nssoclat ions, tile 1i.sase affected all oiler age group 
with usually I a gradual onset, and the predominant clinical feature was an 
ataxic neuropatihy. In mllantakass;i the onset was acuite, and mostly women of 
reprolductive age chillren affected. Serum SCNand were levels In these 
pat ielts were hi ghe r prev Ious I y reported; will Iemulch than spastic
 
paraparesis of unknown etiology occurs Il many tropical countries, it has
 
not previculy been linked with raised SCN levels. The present evidence 
linking cassava consumption to tile disease Is circumstantial, anti dietary 
deficiency Is also probably Involved. When there I.; a shortage of food 
production, e.g. diring a drought in areas where cassava is all important 
food crop and a major source of energy for people, the Inhabitants may be 
exposed to tile risk of dietary cyanide intoxication. Further research is 
needed on the causes of mantakassa to prevent repetition of this disaster. 
[AS] 

1I03 Animal Feeding 

0121
 
18429 BECKER, J.; SCIIULZE, W.1).; SCIIDIi)T, A.; KNAPE, C. 1980. Weitere
 

Ergebnisse zumlinsatz von Tapioka im Mischfutter. (Other results on
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the Inclusion of cassava In the feed mixture). 'nIe rzucht 
34(12):564-565. (erm. , Sum. Germ. 

Cassava. Animal nut it ion. Sw ne. Poul try. Feeds and feeding. Lysine.
ethionine. Germany. 

Trials to (emonsrrate the quality of cassava indicated that it can be usedto replace wheat and maize, without affecting performance, Il animal feed
rations at 30, 15, 18, and 30% for pigs, layers, chicks (I g met. at 20%should be added), and ducks. Dfue theto low lysine content of the feeds ItIs necessary to add 1.0-1.5% of soy cake for each I07, of cassava. [AS-CIAT] 

0 I22
24091 11 ITRA;O A. , ,I.; COMEZ, G.(;.; POIITEIA, V.; SANTOS,. .; TRIII1I0, C.

1978. Yuca ensilada para aiinwitaclclin de cerdos. (Ensiled cassava forswine nautrition). Call, Colombia, Centro Internacional de Agricultura
Tropical. 50p. Span., Soti . :,pan., 6 Refs.. fl ;. 

Cassava. An ima I nutrition. Swine. Root s. Washing. Ferntiat ion. laIticacid. pii. Nutri t ive value. ProteinIconte at. ater content . Fibre conte:.t.Fat content. Ash content. Feed const tlitit s. CaSSava leal. I. one meal.Cottonseed cake. Soybean I Iour. Maize nea I. Fresh products. Meals. 
Co Iomb Ia. 

Research work carried out at CIAT demontst rated that It Is possible todevelop swine feeding programs based on the ut11lizat ion of cassava rootj
enstled during periods ranging from 2 wk. to Over I yr. Ie ;alI studiesconducted, sImpl, and pract Ica I ensi lage methods, Wi tin1 titeu'each Of theproducers, were lsed. Ensiled roots were lusedas Main Ct'sli tLlelit of swinerations during the varlis production phases, especially during growth andIii shIng. A sI iglht Iy iuterior consunlpt Ion Ini uiontore Iat that obtainedwith recently harve:;ted cassava roots was observed, but .;wine vields did 
present lttilrtant differences.Sot Ensi lage durat fon did Inot result indifferences In swinte yields, acc)rdIng to comtparisons done withi cassavaroots ensiled for more than 6 mo. v-. less thian 5 mo. Adllition of saltdecreased, anli addition of molasses Increased, ensilage intake; a tendencyto improve swile viel iii terms of wt . increase and efficiency of feed

conversion was 
also observed. Elnsilee 
cassava roots, as well as recentlyharvested roots, require high pi'otein SUppllettentatlo due to the low conch.of this ntrieiit in castsava. Various prodlcts can le tised as protein
Source to ;upplemenm it rat Os based otil root etLi; Ilit Il each caseI Iige,
controlled amounts of Sippleteniit must be provided to avoid overconslumption
of protein aiiii untio sunptloti of cassava. Accordling to tile studiescarried out, the iu;e of soybitai cake ors a mixture of soybean and cottoncakes results In higher yields with ration; having ensled cassava roots as
tue source of carbohydrates. 
 'rhse results offer a flew alernatlve In the
 
preservation 
 Old use of ca;sava roots lit swine feeding, through a simpleand Inexpens ive storage system that al low; sllIi or large vol . of tileproduct tol be handled, frm the tntieuut of harvest ull) to perild!; over I yr.

[AS (extract)-CIAT!
 

0123 

24044 FURTAIIO, M.I. 1985. Maidloca ua alimentacao animal . (Cassava foranimal feed). Car ac Ica-ES, Brasi I , F.mpresa (apixaba de Pesqui saAgropecuarIa. 41). Port. [Erpresa Capixaha ie Pesquisa Agropecuria,
Caixa Postal 391, 29. 00 Vitoria-ES, BrasilI 

Cassa, a. Animal nutrition. Poultry. Swine. Cattle. Cassava Ieaves(vegetable) . Fol iage. Cassava chips. Forage. Nutritive value. ood energy.
lietary valie. Brazil. 

53
 



products (leaves,cassava and cassava 
The use and nutritive value of fresh are

in the state of Espirito Santo, Brazil,
foliage, chips, cortex) 

reviewed. [ClATI
 

0124
 
feed ration.
in animal
Carsava utilization
1985.
23472 CORDON, C.l. 


Ministry of Agriculture. 17p.
Kingston, Jamaica, 

to the .lamaicanPotential 
Paper prepared for a Symposium on Cassava-Its 

1985.Economy, Kingston, .lamaica, 

Goats. Processing. FeedsCattle.meal. Animal nutrition.Cassava. Cassava 
Jamaica. 

and feeding. Feed constituents. Economics. 

of CM in animal feed rations and results of 2
 
literature are
on the utilization 

to feed goats and heifers in Jamaica 
use of these rationsexpt. on the beingvalue of CM is analyzed, emphasis 

briefly reviewed. The nutritional 


placed on carbohydrates, proteins 
and amino acid profile, lipids, minerals, 

reach
to 
and cyanogenic glucosides. In expt. 1, the objective 

was 
vitamins, 

kg at 6 m.; results were favorable, with a 
goat wt. of 27.24a slaughter 

with 29.20 kg obtained with commercial 
of 26.20 kg comparedfinal wt. flour it 

CM was 13.25 kg, whereas with commercial 
flour, and wt. gain with mating

with 15 to 18-mo.-old heifers until 
was 15.44 kg. In expt. 2, 

again showed better results than the CM-based 
n eason, the control diet Theis not economical.in cattle rationsof cassavaUtilization 


indicate that

diet. CM can be a good feed source 
literature review and the expt. 

easily with complementarycan be overcomeIts limitationsfor cattle; beuse can
fish meal. However, so that its 

ingredients such as SBlM or 
costs must be achieved. [CIATI 

higher yields and lower productionfeasible, 

nl25 
A.V. 1984.I.A.; SAMOKIIN,

M.P.; BUZIK, R.B.; ILYUKINA,
24062 KIRILOV. no.3:38-39.Zhlvotnovodstvolactating cow,;1.[Tapioca in diets for 


Russ.
 

Concentrates.
Feed constituents.
nutrition.Cassava. Cattle. Animal 

Metabolism.
 

fed for 145 days on a basal
in 4 groups and cows were distributedLactating with afodder beet, together 

diet of silage, haylage, grass briquettes, and 
0, or 10;I0; oat 10, 10, 

feed mixture containing (%) barley 
30, 101,0, or 

5,35, or 30; urea cc.ncentrate
wheat bran 35, 31,

wheat 12, 10, 0, or 10; 10, 16, or 16; 
0, 20, 40, or 20; sunflower oilmeal 4, 

5, 5, or 0; cassava 1 inI in all; and a premiA (P 60-1)

groups; NaC1


feed concentrate 2 in all 
 milk was, resp., 12.3, 11.5,
of 4% fat-correctedall. Av. daily yield 

effect on nutrient digestibility.
had no adverseand 12.1 kg. Cassava 


Reviews]

13.3, 
[Nutrition Abstracts and 

0126
1983. Metabolisable energy values of
 

LONGE, D.G.; ADETOIA, l.A.
24070 

wastes and industrial by-products for layers and the 
some agricultural Journal of Animal 
effects of these ingredients on gut dlreni;ons. 

[Dept. ofSum. Engl., 24 Refs.3(l):1-13. Engi., 

Univ. of Ibadau, Nigerial 
Production Research 
Animal Science, 

Dry matter.
Composition.
constituentS.
Cortex. Feed
Cassava. Poultry. Food energy.content.content. Ash 
Protein content. Fat content. Fibre 

Dietary value. Waste utilization. Metabolism. 
Nigeria.
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A maize-based diet with or without 20% agricultural wastes and industrial 
by-products (cowpea shell, cassava starch residue, maize cob, sawdust,
maize starch residue, cassava peel, brewer's grain, and palm kernel meal) 
were offered to 24-wk.-old layers for 8 wk. and their effects on gut
dimensions measured at the end of the period. Approximate digestibility
and ME values of the materials were also determined. ME values ranged
between 0.382-2.332 kcal/g; ME values for cassava starch residue and 
cassava peel were 1.417 and 1.588 kcal/g, resp. All fibrous ingredients
resulted in larger gut size, particularly the caeca, compared with the 
control. The duodenal fold was not affected. Effects exerted on gut size 
appear to depend on the nature of the fiber. [AS (extract)] 

0127 
23092 MADRII) I., M.A.; MARTINEZ G., .I.E. 1982. Evaluaci6n de cuatro 

niveles de yuca (Manlhot sculenta) picada y secada al sol en raciones de 
cerdos en crecimiento y ceba. (Evaluation of four levels of chipped and 
sun-dried cassava In rations for growing and fattening pigs). Tesis 

6Ing.Agr. i'anama, IUniversidad de Panami. 5p. Span., Sum. Span., 33 
Refs. , Illus. 

Cassava. SwIne. Animal nutrition. Cassava chips. Solar drying. Feed 
constituents. Composition. Analysis. Metabolism. Statistical analysis. 
Costs . Inocome. Economics. Panama. 

At the Centro de Ense6anza e InvestlgacIones Agropecuarias in Tocumen,
l'anama, an expt. on swine nutrition during the growing and fattening phases 
was carried out to evaluate possibilities of partially substituting chipped
and sun-dried cassava for the energy source, maize. Fifteen pigs (initial 
av. wt. 14.30 kg) from pure-bred crosses were used. Pigs were confined 
during 140 days and fed on treatment I with rations of 30.15 and 39.40%
chipped and sun-dried cassava, plus feed concentrates during the growing
and fattening stages, resp. Rations in treatment I1 had 36.50 and 44.90% 
cassava, resp. The control was fed on tite maize-based conventional ration. 
Statistical analyses of wt. gain did not reveal significant differences 
between treatments. The control and treatment I presented better av. wt. 
gains/day. The control was less expensive than tite 2 cassava treatments,
 
treatment 11 being the least expensive. Chipped and sun-dried cassava, as
 
energy source in swine feeding, is efficient at certain levels partial
as 

replacement of maize, even though protein supplementation must be kept in
 
mind. In addition, the cost of acquiring cassava Is lower than that for
 
maize. [AS (extract)-CIATI 

0128
 
24557 MAKIIAMBERA, P.E.; VANYENI)A, E.E. 1983. Reproductive performance of
 

sows/gilts fed cassava. LUSO: Journal of Science and 
 Technology 
4():47-51. Engi., 
2 Refs. [Dept. of Livestock Production, Bunda College
of Agriculture, iUnIv. of Malawi, 11.O. Box 219, Lilongwe, Nalawi] 

Cassava. Swine. Animal nutrition. Cortex. Roots. Feed constituents. 
Composition. Metabolism. Malawi. 

Fighteen landrace x Large White crossbred sows/gilts were randomly fed with 
either a maize-based ration (CI), a peeled, dried cassava-based ration 
(CQ), or ;n utpeeled, dried cassava ration (C3). The gestation periods and 
the feed constumed during tite gestation period did not differ significantly,
although the pigs fed with G3 tended to have a slightly shorter gestation
period and their feed consumption rate was the lowest. There was not a 
significant difference among the treatments for piglets born alive;
however, with i;Ithere was a significantly higher no. of piglets born dead. 
[CIAT]
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0129 
24728 MONTIIIA S. , .. Ill: .. 1985. Reeursos ailmenticios energ6ticos no 

convenceonles parel aves. (Nonconventional energetic feed resources for 
poultry). Maracay, UnIlversidad Central de Venezuela. lSp. Span., Sum. 
Span., 28 Refs. [l'acultad ie Ci._ncias Veterinarlas, Univ. Central de 
Veneajtela , Apartado 4563, Maracay 2101A, Venezuela) 

Cassava. PNultry. Animal nutrition. Casslva meal. Feeds and feeding. Feed 
const I tuent s. Venleziue 1a. 

A I ter:tlr, review on lie use ol (:M, sweet potato. banana and plantain,
su;gar cane products and by-products, and palm oil In poultry nutrition is 
presenllLed. Tue divergence fin the. results obtained by different authors is 
di scussed. . CiA'I ] 

0130 
24043 PFIRAI.TA I., S.V. 1982. Utilizaciln de tres niveles de harina de 

yuca en t-aciones de cerdos, durante la etapa de cela. (lt Iization of 
three levels of cassava flour Il swine rations, during the fattening 

5 3period). Tesis Ing.Agr. lanaia, lltiiversidad d. Panama. p. Span., Sum. 
Span. , ?2 IL'f.. 1,iNs. 

Cassava. SW I v. Fit Luning. At. IrmaI nut 1" t on. Cassava flour. Feed 
const it uents. (orilpos it i on. Metalol Ism. Statist ica I analysis. EconomIes. 
Pallamia.
 

l1 fierint types" (F-ba;ld rat ons were evaluated to substitute maize in 
diets for pigs during tit. fattening period. Forty-eight pigs were divided 
into groups of 1? alto supplied the following diets twice a day: group 1, 
36.13% mai;'.e and no (T; grollp 2, 17.267Z maIze and 20.00% CF; group 3, 8.25% 
maize and F.1C; al group 4, no maize and 611.002 CF. Iuring the 
fattening period, tihe pigs rer;,ined 90 days in confinement. Best results 
were obtained With animal,; receiving tile highest levels of Ci. UtIllzation 
of levels of 16.11 and 00.00% CF in rat ions notoriously affected wt. gain 
of pigs lll av. net gailn/lig. JAS (extract)-CIAT] 

0131 
214056 TEWE, O.0. 1984. Cyallogenlc glucosilde, protein interaction In 

cassava peel based rations: efteet on some haemlatological parameters inl 
growing pigs. NutritonlReports International 30(2):!425-431. Engl.,
Sum. Engl . , I0 Iefs. (Nutritional Biochemistry Division, Dept. of Animal 
Science, Ilniv. 0! liadan , iladan, Nigeria 

Cassava . Animal nut ri t ion. Swine. Cortex. I1rotelns. Solar drying . IICN 
content. Analysis. Metaboltsm. All ima I physiology. Statistical analysis. 
Uses. Nigeria. 

For 90 days 64 l.arge White x landrace weanling pigs were given, in a 2 x 4 
factorial design, diets without or with 401, cassava peel and 20, 15, 10, or
5/. protein. Tile cassava peel contained 280.6 ppm total CN. There were
 
highly significant decreases In most hematological values except monocyte

and rell cell counts tin pigs given diets low in protein. P'igs given cassava
 
peel had increased lymphocyte count and decreased neutrophil ani total
whil te 1h ind cell count s. Interact I nit of cassava peel and protein
def icilenry decreased white blood ceIl count. [Nutrition Abstracts and 
Reviews]
 

0132
 
24(167 "riWF, o.0. 1984. Serum and tissue thiocyanate concentrations In 

growing pigs cassava or basedfed peel corn diets containirg graded 
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protein levels. Toxicology letters 23(2): 169-176. EngI., Sum. Eng1.,
Refs. [Dept. of Animal Science, 

13 
Univ. of badan, lbadan, Nigeria] 

Cassava. Animal nutrition. Swi ne. Cortex. Solar Iry Itg. IICN content.
1hlocyanates. Ana I ys is. Metahl si.o Animal phys IloI gy. Statistical 
analysis. Nigeria. 

SCN concn . of serum, liver, kidney, spleen, and longi sslmus dorsi weredetermined in (m4 growing Large White x Landrace pis offered 8 exptl.
Isocaloric diets containing different levels of cassava peel and C11.
Cassava peel increa.;cd serum SCN o, day 60 (P - 0.05) and day 90 (P 0.01)of the trial, while the CI'level Increased It (P 0.05)1 on days 30 and QO, 
resp. There was a correlation betweenl cyanide intake and serum SCN level.The coefficient of determination revealed that cyanide alone accounted for28.5, 63.6, and 48.8% varlation in serum SUN on days 30, 60, and 90, resp.
liver kidney, and longissimus dorsi SCN were atfected by dietary protein
intake (P (.05). SUN concm. was higher (P 0.05)-' o the cassava peeldiet. Gmeneral ly, CP at 5Z reduced organ and musc le SCN concn. A dietcontaining 112.2-1 17.3 mg i(UN/kg affected serum but not organ and muscle 
SCN In protein-.uffclcent dLets. [ASI 

0133
24075 TIIAN(;AVEI,l, i.; PIIIUgON, I. C. 1). 1983. Food preference of eri

smikworm (Ph I mosami a r IcImI mntt . ) (Saturntl dae :Lepldoptera) . Entomon
8(4):31 1-315. Engl. , SUm. limgl. , 5 Refmm. IRegional Sericultural Research 
Station, 
Central Silk Ioarmd, Titabmr, India 785 6321
 

Cassav;! Anmal nutrit lm. Uses. Silkworm. India. 

Among 4 different food plants evaluated for suitabl iLty to the erl silkworm 
(hlII omsamla rinf) 
 tme order of pre ference was castor, kesseruTlleter7rpm;lnax fragams) casSava ,, amd barkesseru (Ailamtius excelsa) . The 
no. of eggs/laying varied from 395 om castor to 331 om barkesseru, cassava
presenting 342. 'lime highest hatcimng 7 was om castor (90.0%) and timelowest on barkesseru (74.0,1), cassava presenting 77.0%. Larval period wasshorter (6fi days) andI larval mormrtal ity Iower (32.6%) on castor, withcorrespondlng values of 19.25 days anl 63.4% for cassava. Effective
rearling rate was higher on cast.or ;mnmmkesser, and onlower cassava andbarkesseru (67.4, 64.9, 36.6, ani 18.6%, resp.) . (;reen cocoon and shell 

werewt. higher on castor and cassava than oil kesseru and barkesseru (2.81
and 0.265, 2.67 and 0.20, 2.52 and 0.228, and 2.18 and 0.203 g, resp.). 
[AS]
 

23765 TUDOR, G.). 1984. 
0134
 

Intensive beef production from dried 
cassava
 
tubers. Proceedings of th Australian 
Society of Animal Production

15:763. Engl. , 2 Refs. lDept. of Primary Inumustries, Animal Research
 
Inst., Yeerongpilly, Ql. 4105, Australia]
 

Cassava. Roots. 
Animal nutrition. Cattle. 
Dried 
roots. Feed constituents.
 
Sorghum. Concentrates. Metaholism. Australia.
 

For a period of 85 
+ 13 days, the performance of 48 Hereford steers fed on
 
high concent ramte di-ets 
 based on dried cassava roots 
or rolled sorghum

grains was measured. The diets consisted of 90% 
 concentrate and 10%
Chloris Saana chaff. 
 Sixty cattle were classified on live wt. 
into blocks
 
of 9 and 
then randomly aln'cated into 5 treatments, each with 3 replicates

of 4 animals. Cattle fed the 
grain diet ate OM and wt.
more gained live

faster than cattle fed cassina. The differences between the treatments in
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estimated daily caircass gain were not significant, resulting in better 
conversions of ON to hot carcass wt. for the cattle fed cassava. This 
latter group of animals ate many small rations rather than 2-4 large
rations and had more butyric acid to total acids in rumen fluid than cattle 
fed grain. [CIAT] 

See also 0031 0035 0107 0135 0150 0153 
 0161 0165
 
0167 0171 0174 0,82 0183 0184 0185 0189
 

1104 IICNToxicity and Detoxification
 

0135 
23476 GONFZ, C.; VAIDIVIESO, N.; ZAPATA, L,.E.; PARDO, C. 1984. Technical 

note: cyanide elimination, chemical composition and evaluation in 
breadmaking of oven dried cassava peeled root chips or slices. lournal 
of Food Technology 19:493-498. Engl., 17 Refs. [Centre Agron6mico 
Tropical de Investlgaci6n y Ensefianza, 7170, Turrialba, Costa Rica]
 

Cassava. Cassava chips. Cassava flour. Composite flours. Wheat flour. 
Breads. Composition. Dry matter. Protein content. Fat content. Fibre 
content. Ash content. Starch content. Sugar content. IICN content. 
CyanogenIc glucosides. Cult ivars. Washing. Peel ing. Drying. Grinding. 
Analysis. Colombia. 

Preliminary observations are presented of the effect of oven drying (60*C)
thin chips or thick slices of peeled cassava roots oil cyanide elimination,
chemical composition (including starch and sugar contents of the resulting
flour), and use (i CF in breadmaking. Information is also presented on 
chemical composition and cyanide content of the root peel, a by-product of 
CF processing. Ca!s;ava roots from 8-mo.-old plants of local cv. M Col 113 
cut in chips varying In length, width, and thickness (5.0-10.0, 2.0-4.0,
and 0.3-0.6 cn, resp.) were used. Oven drying of Lhips eliminated 72 + 7% 
of total or bound cyanide, while I-cm-thick slices only lost 49 + 16% of 
the Initial cyanide content. These results clearly show the effect that 
the form in(] size of cassava root chips have on cyanide elimination. 
lowever, dried chips and slices showed cyanide levels which were low enough 
to be acceptable for human consumption. Inclusion of 10-15% CF levels in 
mixtures of wheat/cassava flour resulted In bread quality similar to that 
obtained with wheat flour only. Total cyanide concn. in bread samples were 
not significantly different. Cyanide conc. in root peels was higher than
 
that of the parenchyma and oven drying eliminated approx. 2/3 of total and 
bound cyanide. However, the final cyanide content of dried peel was 4 
times the max. permissible IICN level set by the EEC for cassava products to 
be used as animal feed. Further research Is required on the chemical 
composition and cyanide content of dried peel In order to evaluate its 
nutritional potential as animal feed. [CIAT] 

See also 0119 0131 0132 

I00 PROCESSING, PROI)UCTS AND USES 

See 0035 0170 0175 0176 
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1I Cassava Starch and ItsaProperties 

0136
23722 AHMED, S.Y.; (;I11.DYAI., N.P.; KUNII I, A.A.M. ; I,ONSANE, u.K, 1983.

Confectioner's syrup from tapioca processlng waste. Starch/StLirke
35(12) :430-432. Fngl., Sum. Eng ., Germ., 6 Refs., I lhs. [Central Food
Technological Research Inst. , Mysore, 57(1013, Indlaj 

Cassava. Cassava starch. Wast es. Wast e ti Iizat ion. Sugar content. 
Confect lotteries. Processing. Indla. 

'rite possibility to produce confectloner's syrulp front cassava processing
waste by acid hydroly!l; s was exltlored at diiicrent substrat t as well asacid pressures, anco.i, Syrup for confectioner'5 use can besod times. 
effectively produced at var itous comibiniations of the parameters though
severe hydrolysis conditions have to le emp I oyed as compa red with 
commercial starch. 
 Economic conaidtratlois demand the use of waste slurryof 20% conen. with 4% sulfuric acid and the hydrolysis at 15 Pa for 15 min.
The problem of disposal of the waste could be solved by gainfully utilizing
it for the production o syrup meeting required standards. [AS) 

0137

24703 
 CIIIU, C.W. I9H3. Process for preparing Instant gelling starches.

United States patent 4,391,836. 11). Engl., Sum. EngI., 11 Refs. 

Cassava. Cassava starch. Food products. Processing. fil. Drying. Viscosity.
Patents. Uses. lISA. 

Instant gelling cassava or potato starches that form at least a weak gelhaving Bloom strengths of approx. 70 1.are described. They are prepared 1)y
forming an aqtleots si tittry of native cassava or potato starch at p1l(approx. ) 5-12, drum dry ing the slitrry to render the starches 
c ld-watter-d islcrsi;le, and heat treat ing the drum-dried starch to reduce
Its viscosity to withi tiefitted Brabelider viscosity limits. The Ieat 
treatment is perforriled Ini a cotveitional heat ing levice, such as anelectric or gis oven or a dextrinizer, for approx. 1.5-24.0 It at approx.125-180"C. l.ightly converted (fluihity) starches can also be used to 
prepare instant gel I log starches itrovided tht( jIllis more than 6.5 and the

I-roper heat Ing tihei atd 
 teafp. are selected. The Instant ge lIng starchesare particil arly useful it food .s'stems of the type which gel upon

standing, stuch 
as pie fill logs, jellt.s, and puddings. [AS] 

0138

24710 EI)IRISAII-AIlOO, K. 1979. Saccharificatlon of local cassava starch. 

Ghana Journal of Science 17(l):101-105. Engl., Sum. Eng]., Fr., 7 Refs.,
 
1llus. 

Cassava. Cassava starch. Analysis. Sttgar content. Confectioneries.
 
Gelatitnizatlon. Processing. Ghana. 

The hydrolysis of starch from local Chanese cassava was successfully
carried out with the aid of dilute stlfuric acid tinder steam pressure.
Quantitative output of dextrose was obtained although traces of mannose,maltose, and dextrine were also presented it the sugary syrup. A method is
presented for the large-scale production of glucose from cassava starch. 
[AS]
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0139 
23721 KAZANTZIS, D.; LEE, C.M. 1983. Effect of rheological interrela

tionships between starch gel and fat on the far dispersion in 
farinaceous gel matrix. Journal of Texture Studies 14(3):303-313. 
Engl. , Sum. Engl. , 8 Refs. , I las,. IDept. of Food Science & Technology 
Nutrition & Dietetics, Univ. of Rhode Island, Kingston, RI 02881, USA]
 

Cassava. Cassava starch. Uses. Analysis. Statistical analysis. USA. 

Tile rheological interrelationships between starch gel and fat clearly 
affected the fat dispersion pattern in the farinaceous matrix when soybean 
oil-based plastic fat was dispersed in modified cassava starch gel. A 
gradual Increase in fat particle size with concomitant decrease in fat 
particle no. (r = 0.95) was seen as both viscosity and rigidity of starch 
gel were decreased. The fat particle size got larger with an Increase in 
fat hardness, Increasing sharply as tue fat reached its plastic range 
(30-40% solid fat). The fat particle size was markedly reduced as both the 
starch gel:fat viscosity ratio atioltile she;.- rate were increased. The 
viscosity of fat/star-h gel mix was highly c rreilated with fat particle 
size (r = 0.94). ThL fat viscosity, tie rigidity of gel matrix, and ri 
shear rate applied during dispersion appeared to be tile most important 
rheological parameters which detLrmine the overall dispersion pattern of 
fat In the farinaceous gel matrix. [AS] 

01401 
24098 L.UAI.I.EN, I'.E. 1985. Starch as a functional Ingredient. Food 

Technology 39(l) :59-63. Engl., 2 Refs., Illus. [Food Starch Applications 
& Technical Services, Food & Agril'roducts Research, A.E. Staley 
Manufacturing Co., Decatur, II. 62525, USA] 

Cassava. Cassava starch. Particle size. Food products. Uses. Colnpcsition. 
Analysis. Viscosity. 

The chemical composition and modifications of starch, and their effect on 
starch properties and characteristics, are discussed. The quality control 
measures of functional properties and tile selection of starches for 
specific food applications are presented. [CIAT] 

0141
 
21189 NARANJO P., A..). 1975. Evaluaci6n de rallanderias de extracci6n de 

almid6n de yuca (lanihot esculenta Crautz) a nivel do pequeio productor. 
(Evaluation of sisal] factories for tile extraction of cassava starch at 
the small producer level). TesIs lng.ecani co. Bogotzi, ColombIa, 
UniversIdad Nacional de los Andes. I90p. Span ., Sum. Span., I lus. 

Cassava. Cassava starch. ClIt ivars. Ilarvest ing. Storage. Processing. 
Washing. Peeling. Rasping. Screening. Analysis. Fermentation. ptH. Timing. 
Solar drying. Small-scale processing. Small-scale equipment. Colombia. 

Detailed evaluations were conducted of the operating conditions of 2 small 
ro=':'. ¢nctories for cassava starch production located In Palmira, Valle 
del Cauca (Colombia) and representative of this activity typical in the 
country. The 2 rasping factories and their equipment are described in 
detail, and modeis used to ohtain data on the different parts or tile starch 
production process are Included. During the exptl. phase, the processing 
of 1500 kg roots was observed in each of the rasping factories. In tile 
root peeling stage, 187. corresponds to the peel and tile rest to tile pulp. 
Although the peel contains starch and other substances that would make it 
potentially profitable, It is discarded due to the lack of equipment and 
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labor to process it; peel I rig eff Iciene for factory I was 4.64 kg/man-h,
whereas for factory 2 it was 52.77 kg/man-h, depending il the abilitytile operators. Ii factory I raoot washing took 

of 
0.72 s/kg and in factory 2,9.18 s/kgs sinCe this process i a done ealrcbaniija llv In thie Ist factory.Rasping timie also varied for both filctlorles in relation to the diamelter ofthe rasp; for fictory I , av. time waIS19 sin I or 75 kg at a lInear speed of7.32 m/s with a O.r-a-slg rasp, and III factory 2, 8 min at a speed of 2.70m/s lnd ia 0.5-m-long rasp. Screening was sr;imilar for both factories.After screening ai bran Is obtained; thI by-product Is tised In tileaIllniifacture oI feedstiiff;. The slrry left after s'reeloing cont,ains only1.7% solids; tile liqurid remlining aLter decantat ion is thl'own away eventhough it 'otainsill issolved 5aig;ir; , ;iupernitaIt fats , ald fibers whichcould be Used. Another by-p-odtct olitairned from scretning is tile "stain"(fibers ann snaill chips of cassaVa); tihe sta il accounts for 3Z, of tire totalwt. of th l slrryn aid coIl:alillsis l tri tive substialces useil in 11i feeding.Of the total wt. of tire slurry. 32 is starch, wichI lrov 

;.n 
oi to tilefrmeintat ion 1rocc!;; . The stlarch is dried to a 157, f inal MC and sent totile market. Dilata obtloed Ill 1caslogin tire different plaramreters during tinemultiple ploces;ing stages are preseiented In detail. [CIAl] 

0 14224093 PA RACUAY. i IIS'HRIO DE A(;i I CUIHIIRA Y (ANADE.RIA. 1981 . Proyecto rieindirtr'ializaci6l dt- ia mandloca. (Cassava industrial.zitlan project).
Asunciar. 74p. Span., I Ilus. 

CISsaVil. CIasS ;r ,;tar'ch. Inrdui triat .ait lail.l I Factories. irevelopment. Trade.Cosirts. Prices. Lanolnl ct;. Procersinig. (;lssavr prodIctS. Pll'agnray. 

A project ra ins ilI rlii put Iilr operation a cassarva stLrch plant inPil;igiily Is Ipeseuuteil ; it Is eaxpcterd to enhance expansion ol area plantedto tris c rap iin tie lcoont rv, cr;it new ;I Ite rLr t I ves for cassava
comle rei i 1 I t i aln , irncrease and/oi- (I Ive r; I fy smaI I I rir i-res' i nconie,ellorrage Ilirr-.,I irig ca.;siva v i LiI;, and diver;fI fy tire sou rce s of foreignexchange I anioe. The p1lrt wi I I have a proces. inrig carpacity of 16,000 tcassava roots/yr (8280 t ;tar'ch, with ai av. industrial yield of 23%).Starch r odrsicerI wI I I gnl irnliinly tO tie expIort inarket . Regriirding the rawmarterl a I Irapuct oi tie [iipi trnnice if its prrodiuct fon, botanical data,
partelirl clarcLtersrIics eirrctogic 
 regqi renj :s, cornrnercil iat ion, ,rund

prdriuet ioin costaslre 
 giveur iii detn iI. 'lit prod.; t 'ron process , local i zat Ion,size of tile lIrdia:t ria I p1 ant , and raw material demlnd for tire plant arederrcribed. i'rordiL't i l, omirrrerce , and worIrdwide pricer iire (Iiscused , aid

project crsts aind tire ecrornic evil urtt fil (if 
 tile project are presented.

I ATJ 

24088 1)'1M-0 S., R.; 1,1NCON C., C... 1981. Propuesta para la generacinde tecnologfri enr los procerrirs obtenc6nde de alirrid6n de yuca. (Proposalfor the generation of technology in cassava starch processing) . Tibai
tat. ('olomhIa, It tuto Colrmblano Agrrpecuario. 37p. Span. , I Pefs..I I 1r. I Progrima d.! Proceso s Agropeucirrirlos, insrt . Colombliano Agropecuario, Tnitati, ipartaio A-re, 151123, F1 Iorado, iiogot6, Colombla 

Cassavar. Casrr;rv;r stiriieh. 'roditct iol. Factories. Snl l-scale processing.Processing. lashiing. Peeling. Rasping. Screenilg. Silting. Fermentaition.Drying. Ur;esr . Industia l sntnrchieus. Adhesives. Textile,. Paper Industry.Ford product s. Cult ivat Ion. Maps. (ls. Prices. Economlcs. Development.Teclnology. Tueiruol ogy eviluIant Ion. TechnIl ogIical package. 'rechnology
transier. Colonrbia. 
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A nrelIminary proposa I Is presented fior tecItno Iogy generat Ion in cassava 
starch processing It order to solve different technical problems faced by 
smal.ll maiitfactur log plats 1n ColoMlba. Researc'h methodology Incldes 
evaluat ion, improvement ;an1(d/o r adaptation of equi lplent and systems 
currently used iii I.e;pIlii) faIet ries, and (iff'sion ot deve I oped technology. 
Project site ind areas at fiflienice arc indicatud as well as act-Ivities and 
infrastructure requ i red for I t; Istalt II sIIment . Personnel and budget 
requ I rements far gene a I expenses, oplratIl g expenses , and Investmlnt 
expeidl t ures are presented. Amnig the rto lts expected are the utIlization 
of tile starch eontai ned in the peel , lncreased extraction from 60-65, to 
id-757,, Improved ;tialt quaily, and reduced tIne used It each stage. An 
additiolnalI potentiaI beinefit firmi the project is the proportional reduction 
in maIize and othr ;tari imports. JClIATI 

01 44 
24089 IPINTO S., R. 1977. (Generalidades sobre procesamiento, utilizac I~n 

y comercializactIln de I a ImIdon de yuca . (Ceneral aspects of tile 
process Ing, tit hi, ai! co.almere Ia 11zat lon of cassava starch).II llizat 
'lbaItati-i, Coiiibia, Inst ituta Colomblano Agropecuarlo. 11p. Span., 46 
Refs. , IIlus. 

Cass;]vi. Ciilsiv I ; alch, {ii t ivarIaS. Starch content . tICt" content . 
Proluc tiv 11v . Processing. VI-shiug. 't'Il lip. Rasping. Screening. Silting. 
FernIaitat-ion. ;r lii log. Packaging. Factories. Small-scale pr'ocessing. 
Siaml -sca IIe eqi IIipment . IidutIisI r it ahiitIery. Industrinl iation. Water 
relIl rlnt'Snr (1r oces ; ing) . ill. Particle s; :e. l)rying. Suolar lrying. 

tio rage. InuIit I strches. laos. Ii(1 1)rodIicts. T,'xt lIes. Paper
 
indus.tiY. iDextrIl:;. Marketlng. 'Trade. Ca litib a.
 

Detailled iinfori;tioni I; lt'seiltt, rllted t ptocesSinll_ iitilizatlon, and
 
I lt !)oi tl ih to promotion
conimuerc l ia 'aci ,slvni st ll I i t lil;!,' ont r IlI)u to the of 

the crop'!. tindo ;t li icatioi ili C loimbIil. lhali'cti'risties of cassava roots 

aiid ZIV;lilbl e I'llaiIt %Ite V;i 1. ;ire discussud sice these Most be taken Into
 
accoulnt for ildliiu;l liziltioli. Stages of the cassiva starch extraction
 
process; and extlie' ion iethiOita i l i lI , medium, lnd ilrge factories are
 
also discussed . Pliphas is is placel On quality and vol. of water required
 
in the proees:; For thIeI wntsh lg , pe1)1C(Vl hg , deI(Ciirt Icnlt Iuii Staiges , t1e
 
cylidrical washer (oi hearlings, with ia central axis, or on fillets) , the
 
cyl indri tiank ilntTierSed IllWIter, ild tilt tink washer wi ti compartnments are
 
descr Ibed in dot lrI I- rasp Ing , the per I l orIed, me tal Ic roto'siand the
 
saw rot.irs (loivaitied ont n e!s plauced grooves) descrlied;
liwode, i Ill lin oil ire 

liowe' requil'eit the ;lid ill( it ll raspJng airellof il;:;ii aa lu iof techniques 
also dfI;cussed. The iotaLlng, elidless-screw, ltt os;cillating screens for 
screeiniig ai t' l-sribed. Flictonr.; inf Iuencinli. ediilenLtatlon speed of the 
.,tareh sluri, such ;is heiuightof the Suspension, temp., density of water 
lid of aielnded millrrIil , diilliter of lilrticles In Siispensioii, coocn. of 
the slurry, 1llt, gravity a1eceIratLion, lnd water viscosity are dlscussed. 
Ti' fiiI of :tir'i grainuile in selimentation tanks, dstance travelled, and 
speed l f h ll1 ; tilles are als(o feed 
sid iMntiatioil talnik!; , sedhMen Iln ;1iii1 siil foniaitIon channel, a nd tables 

Stai grIii' i1i dicussed ; chutes, 
alld iett 

ire l escr itued. In the dryn g stae, cenLt ri ifugat l , Still drying, and 
artificial (ovel) drying-in chuunbers witLh air circulation, endless cylinder 
be I1ts , Isolat chlhitlmbers , fast nieuiitic av t untt Innel drIe r-.are d iscussed. 
I' tnal .tarch tratiient Is presented, Inclil ng pilveriza Iiotio, packaging, 
storitng, ald spec IflatL Ions fur Its vairlious uses. Uses; of starch in 
foodstii ffs, textiles linid piper Indstt Les, manufacture of dextrine and 
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gles, and others are indicated. Aspects nit proluctlon and natlonal and 
international marketing are detaIled. [CIAT] 

See also 0003 0126 0150 0151 0154 0155 0150 0164 
0165 0167 0171 0174 0182 0183 0185 0189 
0193 

102 Uses, Industrial ization, Processing and Storage 
0145 

4563 CASTPONI , S.; CASTI L.,OA, J..I.; QiUINTEIRO, F.; HERRERA, E.; DIAZ, 'M.1984. Cambios ell lia mlcriestructira de harlinas de dos cult ivares de 
yuca (llaniliot eslInta Crantz.) durante el proceso de fabrlcacl6n tiecasahe crocante. (Changes Ilitile milcrost-ricture of the flours of two 
cassava cultivar (urhlig the clabora tion of crispy easave). Il JornadasVenezolanas de i(,roscopia E:lect r6n ca , 'as. , Marili-ay, Venezlelal 1984.

lnemorlas. Ilaracay, UnIverisidad Centrali d Venezuela. pp.194-195. Span.,
Illus. [Dlepto. de Agronomfai, Facultad de Agrcionifa, Univ. Central de

Venezue la, Maraicaiy 2101 , Venuemle 1a 

Cassava. Cu ltivrs.. C;;savI flour. Casave. Processing. Anialys is. Research. 
Cassava starch. Flectron mlicroscopy. Venezuela. 

Samples of cas;Ive m;iile from 2 ;iss;iva cv. (CV :1219 and UCV 2459) were 
studied under the electron mlicrosco)pe. A partial or gradual fusion of thestarches was observed; no traces of the vell walls were observed; tilescalariforn traclitie kept their original architecture, alLIthLugh the lateralpunctures were sea led with the fused starch. illustrations are included. 
ICIATI 

(II
14( 
24575 CI PTADI , W4. 1l) . ImhbI77 kete la poh1on seliagai baian lndustrl.

(Cassava ron! s a s raw inter ia l for Indst r IaI purposes). Bogor,
Indonesia, Institut Pertanian Bogor. Fakultas Mekanisasl (Ian Teknologi
Ilas]l Pertinian. 441). Indon., 16 ",efs., Hllis. 

Cassava . Roots. CulIt iv; rs. Prless Ing. Protein content. Storage. Plantgeography. Cyanogenes Is. Sweet cassava. Biltter cassava . Uses. Processing.
Deterioration. Dletoxl fi c;itlon. Indonesia. 

General data otl the itanlcal aspectsl, origin, dlstrllbution, cultivation,
and var. eliarat-ter-Itics of Cassava , aid ol pricesslng, protein content,altd storage of the roots, are given. The problem uif cyalliogenesls, and how
it varles with var., age, soil fertility, climate, and cultural practices,Is disctissed. Il generail, roots from sweet va'. are iused for direct humanconsumption, wherea;s 1litter vat-. ;ire used ias raw mate'ial for indutstrial 
purposes since processing reduces the IICN content. Product quality is
affected by the t me of processing, since tile longer It takes to processthe roots after harvesting, the more damaged they will he title to tile action
of polyphenols present lit them. [CIATI 

0147

24733 GONZAIEZ C., ,I.F. 1984. listudlo de factItbillilad de procesamtento

de yuca en el munlciplo ,utinomo Bolivar del Estado Monagas. (Study on
the feasIbility of cassava processing In the At6nomo munticipality of
Rolivar In tile Monagas state). Tesls Ing.Agr. ,lusepfn, Venezuela,
Universldad de Orlente. 8 

3p. Span., Sum. Span., Engl., 21 Refs. , Illus. 
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Cassava. Casave. Production. Root proluctivity. Soclo-economic aspects.
 

Processing. Peeling. Washing. Rasping. ?ressing. Screening. Drying. Prices.
 

Economics. Income. Storage. Marketing. Distribution. Venezuela.
 

In the muniripality of Aut6nomo Bolfvar (Monagas, Venezuela), a zone of 

great economic projection from the agricultural point of view, casave 

producers were interviewed in order to determine the feasibility of 

processing cassava in this area. Although they have all the public 

services, the lack of technical and financial assistance has notably 

conditioned the production of casave in the area. A project of casave 
enterprises has been designed to offer an incentive to producers and 

investors to develop agrolneustrial plants in the area. IAS] 

0148
 
23434 LORETO, A.B. 1982. Design, development and evaluation of a chain

driven chippar-grater for root crops. Radix 4(2):1-3. Engl., 3 Refs., 
Illus. [Philippine Root Crop Research & Training Center, ViSCA, Leyte
 

7127-A, Philippines]
 

Cassava. Development. Processing. Cassava chips. Small-scale processing. 

Small-scale equipment. Root crops. Economics. Philippines.
 

A chain-driven chipper-grater machine for root crops was designed at the 

Visayas State College of Agriculture in Baybay (Leyte, Philippines) to 
determine the applicability of using the foot as the prime motion element 
and a chain and sprockets as the driving mechanism. The main components of 
th, !richine are described and the results of the trials carried out to 
evaluate its performance arc given. A higher output in chipping and 

grating was obtained with sweet potato than with cassava. The designed 
machine can chip 47 times more than band chipping and the disc grater can 

grate approx. 10 times more than the circumferential grater. The foot as 

the main motion element, with chain and sprockets for power and 

transmission, was a very satisfactory mechanism. [CIATI
 

0149 
24085 MACHADO, J.E.O. 1980. Quantificacao da deterioracao de mandioca
 

durante a secagem em bar:aca por conveccao forcida de ar aquecido com
 

coletor solar. (Quantification of cassava deterioration during drying
 
in bins through convection with forced air heated with solar energy). 
Tese Mag.Sc. Campinas-SP, Brasil, Universidade Estadual de Campinas. 
ll3p. Port., Sum. Port., Engl., 54 Refs., Illus.
 

Cassava. Cultivars. Cassava chips. Solar drying. Deterioration. Research.
 

Analysis. Mathematical mode'.. Brazil. 

An empirical mathematical model was developed to predict casE. va losses
 

during drying in bins, using forced air heated with solar collectors. The 
model was based on the deterioration of cassava when cut in round slices (5 

mm thick; 35-40 mm in diameter), as a function of the decoloration 
evaluation of cassava. The index of deterioration was preestablished on a 

0.0-1.0 scale in which 0.0 was equal to 100% deterioration and 1.0 was 
equal to 0% deterioration; the index of deterioration was related to 

sectrophotometrlc values. Min. air flow races for cassava drying were 
calculated for the following conditions: air temp. of 20, 30, and 40*C; 25,
 

40, and 55% Rif. [AS (extract)]
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0150 
24082 MONTALDO, A.; MONTI.LLA, J.J.; BARRIOS, ,T.R. 1984. Usos de los cultivos de ralces y tub6rculos distlntos ie la allmentacl6n humana.

(Different uses of root and tuber crops other than human nutrition).
Revista de la racultad de Agronomfa (Venezuela) 13(1-4):215-262. Span.,
Sum. Span., Engl., 77 Refs., Illus. [Univ. Centrel de Venezuela, Aparta
do 97, Naracay, Venezuela] 

Cassava. Uses. Feeds and feeding. Animal nutrition. Cassava starch. 
Ethanol. Venezuela. 

The utilization of tile underground organs (roots, tubers, rhizomes, andcorms) of cassava, sweet potato, yam, cocoyam, and taro, different fromthat of human nutrition, Is reviewed, namely, tile feeding of domestic
animals, the production ot alcohol (ethanol) and of starch and its 
derivatives. [AS]
 

24564 PEREZ S., E.EI.; HOSQUEDA, 
0151 
M. 1984. Cambiiis en la ultraestructura

de harinas tie arroz, maiz y yuca por efecto de los tratomientos degelatinizaci6n y dextrinizacl6n. (Changes in the ultrastructure of the
flours of rice, maize, and cassava by effect of tile gelatinization anddextrinization treatments). In Jornadas Venezolanas do icroscopfa
Elect r6nica, I ras. , Maracay, Venezue la, 1984. Memori as. Ma racay,
Universidad Central de Venezuela. pp.198-199. Span., Illus. [Depto. doTecnologfa de Alimento'-, Facultad de Ciencias, Univ. Central de Vene
zuela, Apartado 47097, Caracals 1041-A, Venezuela] 

Cassava . Cassava flour. Gel at in izat ion. Proce sing. Elect roi microscopy.
 
Analysis. Research. 
 Cassalva starch. Venezuela. 

The changes that take place in the microstructure of rice, maize, and 
cassava flours by effect of the gelatinization process, with and withoutadded sirfactant, under different temp. and pressure conditions, were
studtod. 'The subsequent dehydration to the golatinization and dextriniza
tIon treatments had Ilminor effect on the microstructure of tile starch 
granules of rice, maize, and cassava flours. No differences were observed 
among the gelatinization treatments, but some were seen between gelatini
zation and the dextrllzation process in which the micropleces were finer.

No differences 
 were observed in the nItcrostructure due to the -Atfect ofadded surfactant. Illustrations are Included. ICIAT] 

0152
24709 RAMOS F., J. R..; VII I.AIZAR S., i.C. 1984. l'otencial ti secado do yuca con aire natural y en'rgia solar en la Costa Atlaintica. (Potential

of drying cassava with natural air and solar energy on the Atlantic
Coast). Tesis lIng.Agr. Bogota, UnIvorsidad Nacional de Colombia. 231p. 
Span., Sum. Span., 29 Refs. , I1 is. 

Cassava. Drying. Solar drying. Water content. l)eterioration. Temperature.
Statistical analysis. Statistical data. Colombia. 

The potential ot drying cassava wIth natural air and solar energy oi tileAtlantic Coast of Colomb ia was evaluated, through the adaptation andvalidation of a computer program that simulates the drying ;nd deterinca
tioi processes aind optimizes air flow, determining the mii. flow
required rate 

to dry cassava under specific operating conditions before reaching
mean deterioration of 157. Taking into Laccoulit tha t the climat Ic
conditions of tile region are similar, Zacapa , In the municip, Ii ty of 
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Aracataca (Magdalena, Colombia), was chosen as the type station to study 

the monthl.y variation in required flow rate. Tile agitation pattern, drying 

time initiation, fan operation pattern, and level of supplementary heat, 

were determined here. Optimum operation of the drying system at a low 

temp. required that the fan operate rontinuously, with an av. room temp. 

increase of 5°C. The process started at 10 a.tn. and cassava was mixed 

every 4 I until MC in the last layer reached 35% humid base. Once tile 

process was complete, the product pre:;ented an av. MC of 14% humid base. 

The range of flow rates required to dry cassava in this region (av. final 

humidity less tjuan 147 humid I,ase) was between 154.5-260.0, 110.()-150.0, 

and 68.0-85.0 n /min x t for levels of 3, 5, and 1O°C supplementary beat, 
resp., and drying time between 39-52, 33-36, and 26-30 11, resp. The region 

under study has a good potential for drying cassava with solar energy. 

[AS-CIATI 

0153
 

21788 SENC, Y.Y. 1976. Development of a drying system for cassava using 

a high temperature rotary drier. Mag. Sc. Thesis. Kuala Lumpur, 
University of Malaya. 230p. Engl1. , 86 Refs. , Illus. 

Cassava. I)rying. Deve lopment . Temperature. Cassava chips. Composition. 
Water content. l'a,'ticle size. Costs. Solar drying. Malaysia. 

A detailed description is given of a prototype cassava rotary drier; 
assembly plans and parts- are Included. The rotary drier is made up of 

furnace, at drying drum, and a cyclone, witht a processing capacity of 3 t/h. 

Detailed result-; of the drying expt. are given, including a discussion on 

tile thermlc efficiency and temp. profile of the drier. Costs; for drying 

cassava root chips using a rotary drier are compared with those of sun 

dry ing. These are comparable; however, art ificial drying results in a 

better qtualIity t'oduct. It Is necessary to carry out studies on particle 

size to achieve go d ciIpping , dehydrat ion, otd d ry ing performance. 
Dehydrat ioil is an essential process to improve product qual ity ani 

hand Lin g , and reduce tIry ing costs. Performance of tIme drier was 

satisfactory bu t improvcments can he made to tile pneumatic injection 
system, tle design of distributor and cyclone, and the drum drive. Time 
main difficulty In tite expt. was the dehyd!ration process; therefore, it is 

necessiry to design and modIfy mnechanica I presses for large-scale 
dehydrat ion. [ClATI 

See also 0031 0033 0107 0112 0114 0117 0126 0133 
0136 0137 0138 0139 0141 0142 0143 0144
 

0155 1156 0161 0165 0167 0173 0174 0178 
0182 0183 0185 0189 1193
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0154
 

24076 BIENIER, I. 1984. Studies on tile non-cyclic praducts of tite 

cyclodextrin glycosyltransferase from KlebsicIla pneumoniae M 5 al; 
isolation and characterization of highly branched clusters from digests 

with manioc starch. Starch/StLrke 36(2) :46-50. Engl . , Sum. Engl., 

Gern., 36 Refs., Illus. [Inst. fur Organic;che Chemic und Biochemle der 

Universitat Freiburg i. Br., Alhertstrahe 21, 1-7800 Freiburg i. Br., 
Ge rmtany I 

Cassava. Cassava starch. Enzymes. Analysis. Industrial microbiology. 
Germany. 
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From 48 I digests i of the starch with cyclodextrfn glycosylLralnSferase,
49.4% of cassava itylopeCt Ini Was re('overed is nt'oyclIe produets
Klebsh lla pnieumonfae H S ;i I. II gIll'I lirtinched ' ltttuter; of il 

from 
fferent sIzes(av. degree of polymierization 26.9-173.0) were bvobtained fractionation.

The extetis of het;t-atiylolysls varied between 10.6-23.0% dicatlng that
the eyelodextriln gly(oslvItransfetrase has left l arger parts of oins stituted(mainly A-), and the exterior f-claIns. fly lebrallitg with plltiantse

atnd atalystii of tlie I I(beir elaltns, 
 It was evident that tile betl-I [mItdextr its of the fragntints cont lined popolt [los of longer chaltns, carrying
b ratnchi l oil int; Iea r the ioll redule l ig ellfa I1 endS. [Prom tile iioI ;i r
dist r Ilhot Ian of the efitI I it!;, Cal i i t ed I Im [itI he id tit ob ta [neid by
quatt it at lye ft igh pressure lIqi d -tromat otrIjplly , Itdlca t lins of the 
trueture (if the b)ranched frngments 5v'ir'' oita Itied. of tfle aly lopect in,

w;is fouitd t I, ie gItleose to maI1Lotet;tL os , I f I [at. I titg Lha t ('iillplIg and
f I s1)iroItort lIenat ( ol rtea( t [oll; were negl igible even 1t the course of 
long-terii Iticufaitt Iot . 'lie t niaI lest 1i)raiclied satecta rldes were found to be 
fragment s wI tft It li-', Io:e rts Idue;. IAS] 

11155 
:'3728 CIIANI)IIASEKARIAN, S. DIIAR, S.C. 1981. A low-cost iietfiod for the 

priducttoll of ext raee I lular a lkat ile prttelnttte using tLaplo a starch.Jiournal of Ilet'mettat f[o Tehne logy 61(5) : 511-514. Engl. , Sum. Engl. , 12 
Refs., II [its. llliohemistry Liaoratry , Cen ra I leather Research Instt. 
Hadras 6110 120, Indfil 

Ca;sav;i. Ca;nss;tv sta rell. oo';a biat;itzt. Enzymes. idusltrial microbiology.
Cultlire, Iedli,. pHl. Inldia.' 

Ca;S;tv;i star'Ch wa's I lIqUe led using biet;i-;iuil'l;se of sweet potato by it simple
iriceire andf ilt; (';tsetv; ti wats 


SiurtIi' ii" C fit' tle protdu't lo of iular 


stalc hytl I'te;tt Itsed at; antr [texpensve 
ext raleel ailkal ine protetlitse. Of

tiboti 45 s t r;I[it!; I ivst Ig;l Uld 1ir tfhe 1l1odtlitt 10tt, St 1I" t0111V es modera tijS 
NRR[, 1511 was lunti l to produce ' tl iX. ilItti lt of the ti zyme. fteLI cassavat;at refh lyd ro 1yz;it t wt s ftotllld tit p rItOduic i 'loite t hill seie of tile
t:onvetit Iona I I t used C t;ouItri't!; (glcoite se , ma I tute , tind solid e t itrch) . The
 

hi gfiest tITioll1it if extLi-aCe II lilt p r
[i tt- e lie Wits o ilt ned otl a1 tied I im
ctllIltllti lli 35 F uassav;t st;ieh hydrolyzaite, 210 g SlIM, 3 g CtCIf ), t11id 2 g

NaCl /I of wafer betwt et [ill 


3
0.0-7.0. Enzynme prioltictlohu was eoarrlud oit in a
 

[tit. ferlTeilter tld tfie max. proteolylk ictv[Ity was ofbserved 
 aifter 120 ft
 
tif citlwtvat oll . [ASl
 

1156
24065 HAN I Al., V.1.; IfALACIOI'AI, C.; NARAYANAN, C.S. 1983. Piyslco

cliemiel ttatind llcrliiuloglel] chiaracterlstIc of catssatvat starch factory
effluents. Iournal of Hoot Crops 9(1-2) :21-31. Engl ., Sum. Eng . , 12
Refs. [Regional etearhei Lafbiiratory, Cotinil of Scientific & Industrial 
leseatich, Tr v;indtrt 695 ([19, 1 iif I i ] 

CassIava . aIssava st;irell. lPt'otessing, Snia I l-sct Iie processig. Wastes.
ComlpsI t ion. AnrIlysis. fill. Culture media. Blochemistry. Identification. 
Houlds. India. 

The chailracterl;tlcs of tfie efflItlet s (I isediargel front c;tssava starch
processing ltInfustriets ate disctssed. 'ITifabulated results are presented of
the physical, cheril I, and rilcrobltloglcal analysis of effluent samples
from lIarge-scale antid sri;Ill-scale starch factorles. The ;inalyris disciloses
fight levels if COl, ff01), rediIng s Iigait-,; sIuspended so ids, and a 
fiette rogeneots !'-rotlp of nil roorga i I sui; (baeteri a, yeatsts , fui1tg1 , and 
act nomycetes) Ill tfle efflutetits. Candfda sp. and TrIlichosporon sp. were 
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identified as the dominant yeasts, suggesting a possible use of effluents 
for SCP production. [AS] 

0157
 
24051 RAIMBAULT, M.; ALAZARI), D3. 1980. Culture method to study fungal
 

growth in solid fermentation. European Journal of Applied Microbiology
 
and Bliotechnology 9:199-209. Engl., Sum. Engl., 18 Refs., Illus.
 

Cassava. Fermentation. Cassava meal. lnoculation. Aspergil lus. pl. 
Temperature. Biochemistry. Protein content. Carbohydrate content. Water 
contet,. Industrial microbiology. 

A new culture method is tiescribed to study the growth of Aspergillus niger 
on CM in the so!.d state. This method uses preparations of the cooked 
starchy substrate .s a homogeneous granulated product containing spores, 
salts, and water. An incuation device aerates the mass with humidified 
air at a controlled temp. Homogeneous development of mycelia, without 
sporulation, occurrred Ill the substrate mass. Frosm physiological studies, 
optimal conditions for A. niger growth on cassava in the solid state were 
50-55% moisture, 3&C( , a 1$ source comprising 60% ammonium and 40% urea (on 
a N basis) , and 2 x 10 spores/g of substrate. Growth kinetics were 
established and changes in 1Il[, protein, carbohydrate, and water contents 
were determined during the incubation. Growth rate and yield were quite 
similar to those described In the literature for A. niger cultivated in 
liquid media under optisal condit ions. [AS] 

0158 
23006 ROSARIO, E.I. )1:1,; W(NG, R.1.. 1984. Conversion of dextrinized 

cassava starch into ethanol using cultures of Aspergillus awamori and 
Saccharomvces cerevistae. Enzyme and Microbial Technology 6(2):60-61:. 
EngI., Sum. Eng ., 10 Refs., lllus. [Inst. of Chemistry & National Inst. 
of Biotechino logy 6, Applied Microbiology, Univ. of the Philippines at Los 
BafiO;, Col IleIt , l.guna 3720, Philippines] 

Cassava. Cassava flour. Industrial microbiology. Enzymes. Culture media. 
Ethanol. Analysis. Philippines. 

Aspergl I lhs awamort and Sacchiaromyces cerevisiae were used to convert 
dextrlnized CF into ethanol. A hatci culture of the combined microorgan-
Isms producid 4.37 alcohol by wt. from 15% CF slurry in 39 h. Two-stage 
continuous fermentatiton was done using A. awamori in an1 airlift fermenter 
and yeast in a tower fermenter. A residence time of 12.5 h for the 1st 
stage resulted in 12.5% sugar concn. and a saccharification efficiency of 
887. A residence time of 5.6 h for the 2nd stage gave an alcohol conc. of 
5.3% and ,I conversion efficiency of starch into ethanol of 72.5%. [AS] 

0159 
24077 TAN, K.1I.; I:ER(;ISfN, I.. .; CARI.TON, C. 1984. Conversion of cassava 

starch to b1omass, carbohydrates, and acids by Aspergillus niger. 
.Journal of Applied lBiochemistry 6(1-2):80-90. Engl., Sum. Engl., 12 
Refs. , Il I us. [Bi ,,I ogy/Project Strengthen laboratory, Winston-Salem 
State Univ. , Winston-St Iem, NC 27110, USA] 

Cassava. Carbohyd rate cntent . Aspergillus. Culture media. Analysis. 
Enzymes. ioomass prtuction. USA. 

The filamentous fungus, AspergiIlus nigE, efficiently converted cassava 
polysaccharildes t mycelial mass, simple sugars, and acids during the 
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course of its growth. A typical 70-ml culture broth containing 27 cassavapolysaccharides yielded 0.38 g dry mycellal mass, I.1, mmoI reducingsugars, and 1.17 meq aCilds at the end of 42 b. About 70,',of the initialtotal carbohydrate In the medhlm was degraded during the same period. Thesugars and acids i the ctilture broths were analyzed by high pressureliquid chromatography on a single Aminex HI1'X-87 column at 55'C, using 0.013N I2 SO4 as the elut lg solvent. Cassava pilisaccharldts were degradedo1 igosacciharldes, maltotriose, maltose, 
to 

and glucose beyond the 20-h growth
periods, wi th ma I tot riiose emergIng uls theappearance of citric, majo r simple sugar. Themalc, gIiconIc, 
 suc Inic, ani fumarIc acidsaccounted mostly for the dererrasing p1l In the gl'owthI med1ia. Forliallon ofcarbohydrate speries In the cuilture broths was clos-.ly related to thebiosynthesis and ;ecret ion of sevetnl carbohydr ;ts by A. nigEr.extracel lular carbohydrase; were separated and ident I fled 

The 
bychromatofocusing and polyacrylamide gel electrophoresis to ibeamyloglucosihase 3.1.2.3),( 1. alpha-;amylase (EC 3.2.1.1), and alpha

glIucosIdase (EC 3.2. 1.20), resp. IAS] 

See also 0174 

100 ECONOMICS AND F)FEVEOPMENT 

21192 AIVARADO, M.I. ; EIIZONDO, 
0160 

D.; ARAYA, V.M. ; ROJAS, M. 1983. Estudloile producci6n de yuca en Costa Rica. (Study of cassava production iCosta Rica) . Sai los6, Costa Rica, 1li sterlo de Agricul tura yCanaderfa . DIepartamento de ServIc ins llis Ices. Dec. B.B.I Serie:Ironost Ico de cosecha. 52Ii. Span., Sum. Span. , 3 Refs. , I Ius. 

Cassava. Prodluct ion. Economi l. Costs. Ma rket I ng. Post-harvest losses. 
Costa Rica. 

Ili order to predi ct eassava product ion In Costa Rica, studies werei tilateld to establish overall aspects of the crop, producers, and productcommercalizatlion, and to quantify planted area. Among prolucers, 91.5%
live oil their" own farm andl among theni, 912.8V own land.the However, thesecassava producers only own farms ranging from I to Ps ha (8)0.0%), scarcely
Ilse credit, and di not belong to any type of irganization. TotalI plantedarea in 1982 was 2697. 1 ha and expected production for 1983 was 43,603 MT.Most producers (83.27) sell their product to) middlemen, and only 23.0classify andlclean their product before !;elling it. Postliarve,;t lossesamount to only 8.817 of which 5.06% is due to mechancal damage. [CIAT 

016124574 ANANC , K.A. 1978. Menent ang s;sthun .Ion. IAgainst the I.Ion system(crop prepayment at preharvestlng tf1me)]. 1erIta I'ajak 12(551):22-23. 
Indon., Illus.
 

Cassava. Pellets. Production. Cassava sta rch. Economien. Trade. Marketing.
 
Indonesia.
 

The National Sumatra Pel letizing Trading Company was created In 1972;production started In The
90,000 

1974. production capacity of the factory ist cassava pellets/yr, for which 78 permanent workers and 206-400seasonal 
workers are required; its production highly depends on theavailability 
of the raw material. The product is exported to the 
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Netherlands, West Germany, Taiwan, and Hong Kong. Ini1974, 1975, 1976, and 
1977, the exports were 46,083, 87,816, 39,633, and 46,907 t, resp. After 
1976, the demand for fresh cassava increased because of the creation of 
cassava starch factories; this reduced the exports of pellets and Increased 
the price of fresh cassava as well. Tile increase in price and demand led 
to the purchase of fresh cassava by middlemen before harvesting, a system 
that (lid not favor the farmers pricewise. Hlowever, the National Sumatra 
Pelletizing Trading Company is against this marketing system and buys the 
raw materi;l directly from the farmer. In order to compete with other 
companies, the company is also planning on having its own cassava 
plantation. !LIAT] 

0162
 
23036 ATECA, l'.C.; BAENTE, C.M.; REIONDO, T.R. 1979. Cassava socio

economic and marketing study. 9. Western Mindanao. Los Baios, Laguna, 
Philippines, Philippine Council for Agriculture and Resources Research. 
60p. Engl., Illus. 

Cassava. Economics. Production. Costs. Income. Prices. Marketing. 
Productivity. Socioeconomic aspects. Distribution. Philippines. 

The results of a cassava socioeconomic and marketing study in the 
Philippines are presented, based on official production data and on a 
survey among 106 cassava producers and 40 buyers located in the areas of 
Katipunan, Polanco, Sinuyak, and Dipolog City in North Zamboanga; Ipil, 
Molave, Midsalip, Tukuran, 1,abangan, San Pablo, San Miguel, Dumalnao, 
Aurora, Ramon Magsaysay, and Pagadlan City In South Zamboanga; and In the 
districts of Tungawan, lubigan, and Tarlangitt in Zamboanga City. Tile 
socioeconomic part describes land tenure, age and size of households, 
education, occupat ion of women and other members of the household 
(Including children), aspects referring to the dwel ling itself, and 
indicators of life status of the producers. Regard ing production, 
discussion covers cultivated var. , yields, cost components (labor, 
Investment, chemical fertilizers) , and origin of Incomes. Market Ing 
aspects Include vol. sold, type of product (fresh, dry, ground, and cooked 
cassava), prices received, practices prior to selling and costs, marketing 
investment and cost, middlemen, marketing channels, and availability et 
services and facilities (credit, technical assistance, and associated 
problems). Problems requiring more attention include formal education, 
working opportunities, use of fertilizers and chemicals, credit, technical 
assistance, and information on prices. [CIAT] 

0163
 
23730 ATIKUI., .1. 1978. An econometric model of Thai cassava. Bangkok, 

Thailand, National Institute of Development Administration. School of 
Development Economics. 225p. Engl., Sum. Engl., 17 Refs., thus. 

Cassava. Economics. Production. Productivity. Cultivation. Costs. Trade. 
Marketing. Cassava flour. Cassava chips. Pellets. Cassava mal. Waste 
utilization. Consumption. Prices. Mathematical model. Thailand. 

An econometric model was constructed to examine the basic structural 
relationship in the Thai cassava economy. The model included production 
and land use, exports, domestic consumption and inventory, and prices; it 
had 67 endogenous variables and 21 exogenous variables in 67 equations. The 
model was subjected to 2 standard tests: the error and multiplier analyses. 
Results and analyses of the use of the model show that the production of 
cassava Is increasing rapidly. During 1952-75, the vol. of production 
increased at an av. annual rate of 19.2% and the area of cultivation rose 
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26.4%/yr. The mode I predictd tihat tihe promdluctim of c';ssava wold continue' 
to grow, though with om iowt'r av. rate 00.46Z), doring 1975-81. Lind ;areaplanted ti camssamivi inCmmre.;vd rapidly lt at a 1(".tr rate 03.311%) than that
during tihe sample period. IIowever , thie wasiI staig inldicat ion for ali'ed to enciourage ilml-V;a(md vields rather than area expais;ion. (ssava a;Is

recent export Thecrop. moidhelshowed that it Wi c illne to ie a lalaorfore [gli exchalnge earner. However, Lte growth ; expor tL wis.1of s;va

est Ima ted to he ln due Ilie.'. The av. 
 rate (itgrowth of cassiava exports froim1975 t 1981 was cmmtim;ited to me 17.5;,57, ', mpririd with 25.09% during
1956-76. iurthermore , thlre w1o; a Iko ; Hlear t eJleney for 'xport, andhence pr(dUct.lm , t o it ;im hi I Ized Ill lielIIVt !. i" was the 2Ind lmajoreXIin tilug ite i l its cim '- ishut signi l i illi'l c i !;s;ti t that of pellets.ll h- TIhe
t-ffevevt if ;iln tIe(reami' it Ii 1por t ta rii I; mIl Thia Icra iava proiic t wassuist a t i; , ti e il;major problecns of- ea;s.;iva exiorts wet"i' fomilind tol he the
 
(illaI i tv oI- casimava produmet :. ;itu export 1 leIes . Iolimest i c who lisa le prire;

if cassamva st inigly mm;
and iIV l Ci r lmt;lite(I with exiilut lne'; wmilte tie 
farnl primem; ;iwe miL'gm lV Cim-relatiOhl with txpormrt primes. I i relat

p h 
i llttomii0 mSt i m'oillSlll)mt imilt ii ili(inveitory, thietult m;ci.mi tim hi' nom iccirate way to

esmttimaite tilt'il.Therc mmr" were tl'at;lm liiT' tem m; rim;lSImitlIS. The n IleIntl predict mi;iir i i:uam;i'm; iti i m , iItemi. 
did 

inal ly, the fioll inlg policyrecommndiiat ions were ais aimi) lied reiulIt if time :ttdy: (1) More intensive 
lS a i;iVi (til mi' pcmmmIteii itd v tlmimCOlr;i imgl lncri(,m : use (if 

Clt iVim;l i htlii 

fetirti i:el';; 
 thik IS 't-Iitedl to tilt giviVlmillMent aigriulturail price mmmlicils. 
(2) New limirk t:; mJioml beiii, [mminlidedatmi licimu ts dIv r;iflcd. Ru!;v;ireh on thepissi I' misi;u s l vi pil'tm iii im;lismvillimi; ; hollIi me, iitIile rtmkeiu.im rt iiv rilmirc , Il Ci ;il i l tIt i III i l ir e . was f iuindtio 1,e a m;.i i r fic ttor 
1h1iml f llg 'limmii rmm;l;;iVmi x'plirt : I Iere 1ioc ' if io rt; shmlId )e_ ma(ile to
strogti'ihn lite hl'mgmili lug iiwer in lit' 'i'hiTl cassava traide. (J) Time cstci ssiva xotmiutp sh;uim1 i (1mt. b , 

of 
remcedl xpaiiid I ing giov erimimemtnsiplort I vet 

fIclii te t s CI Ia; t sieIvre latu(I wI tii hlau lg. cig ainI siilpp [AS (v,.trmit) 

4581 AMZAMNSAII , I)t. A. 1I978 . rliiganda yaIn g t e ra Ik st sum t . Ca Ion 
1)rimdusen tapi oklt. [Camuidat e for pridueing tmliimcis: Illurimgil , timel) ist of Iortircnm Sumitra (In nesliai) . Trilusm; ni. 10O: f69-70. indon. 
IIll s. 

CassmavamiVm.Cas;a;mvi st;mrli. iocime;.'r;I M use1vMilmimltit.IIth llesimil. 

li 197 7 , Pllbilmgliiiia, lm, Iill the l ovinit (if Nmortlhe'rn Smlmlillmit Inmimamits1m Was;
mt leetmid mml; time iusI village Iin tie iprivince iemllmlst' oif it;; deve il ent

mim'hlevemd thrmugh muitualI 
 miii ido the village cmnmmunitv. Tihe tomtaml mirei of

time viillige consists; of 6l5.5 ii, out mof wimii 
 121.0 im'l- for irrigitemd ricefiehis, 80.11 for inmimiiigm ed riceIef lds, II1.5 for otlher crops, a diii10..0iforholsing; the rest (00.0 hmn) arit,' ' ]mii . tie vii Imige mm l ImIso ms
II-mIn m'lis;ivm 1ilnLat imim itnd 1ntvlidi ; Ito i)mmuce cassm iv,a mmtmrci, focr wiTi i
it ordered thinit' i Ir'immchiery froni lite governlmment. ICIAT 
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22325 BARIIRIOS B., Il). ; CAIII.lRON I)., R.A. 1980. lint ymmcrm:su producc 6n yOmel-l: izlie(in ell Pmaii. (CImmsaiva: Its productionaid conlimmerccll ziation in Pamnamai). 'l'est;is Ic. Coterclo. Plnaim.1, lUniversidad ie'a nama . 
2481. Spmmn., 23 Riefs. 

Cissivmt. CuIt lvars. I)roduc t ionm. Ci It Ivamt Imm. Ilidus tir I zat inu. Cmimsmivaproduc L; . CaIs; vi s ttmmrci. Pirocee ;e, i ) ro(I ti Fresh i)ro(Ic ts . Ioots .Catssamivi flomor. I)ext rIn; . Adies Ives. Coslts. Pr itet;. lconoiIcr. labor.Processing. -,ashIng . 1
t 
ressing. Rampng. Serreen itng. Silt ing. )rying. 
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Industrial machinery. Cassava meal. Cassava chips. Critding. Packaging. 
Storage. Consumption. Trade. Piainama 

In a compreheisive study of c;issaii product ion ;id commercialization In 
Panama, main crop cli rle t urr ILc; and p roduct ion aind marketing probl ems 
were Idenit I fled; factors limit ilg cassiva product ion in the country were 
also detected. lIidiSt fill In;tallation; for cassava processing are 
described in termi; of capacity, local lzat ion, planted area, infrastructure, 

productioll process, Itnvestment aid required I ainlelg; their problems are 
also discussed. ilomiestic and Inteinilonal mairkut; are ana iy;!ed is well is 

tile prodltc ion forms of fr..sii ailssava , I I oar for hiulai ;ian aima l 
consltmpt fil, cassava ch I Is , ;mid frozen vassava . A project for s.; Ishing 

a cassava plait to produce starch ;litd dextci tc for the tnauufac ire of 

adhesiIves I ; desc rilbed . It w;s found that t moSt i(;I.!; ava fa rlmers use 
tradI t Ionai tecinology aiid are all;i II farmer; with lsca rce resources and 
whose lini activity is cassava cltivation. Soils, fin general, present 
low, Intermediate, and high contents of N, P, ;ald K, resp. Ninety-five % 
of tle c;Issata cro costL; corres;.pond to labor and land costs; weedig uses 
tlue greatest ;imountt of Fllr nied datvlIabor. obta I to presents 

bacterlolugi eIal pr ob Iell ;ind '.oIIt ;IInmpt Ion I i;;ks . Re.;e;lrch sihoi i d he 

Condlirted oil Ca;;s;ava roducL in swit ems , ecittonilc weed cotit rol methods, 
' 

factor!; affect ing yield!-, ind impact of it roduced technology. The program 
to encourage cai!Iva p oduiliot'an ol;[ Ill- developed parlleilei to Ilindustr ial
lzationliprlJeCts. Al;;o, it i.;; ri"CO1l2)leid to (i) create a legal Instrumt!;ent 

to promote the u; of CF li Inir;idmaklng, (2) carry out s;tuldies on itMethods 
of iilt ilctiit'l'1ug CF to Illax ir;;i'v Its yield ind oii It; Use Ini Lhe mauifauctuire 
If s'w e t Lpasta, ;ind (I 3 ) talti | i personneIl . Wlent ;it1( lit i Ze ImliorLs 
should be ;Ii.ist iti L'd wIth (CM. It Is suggestd to restructuire tile 

product Ion object Ives at the p lants of Mott Ijo ind Los Pozos [ CI ATI 

0 160' 

22083 BASIFIT, A. 1i81. IannIok fitr tic menselilich ernihruug - ene 
sektorati;lysi untier be;ottderer fIerlicksil l? igong Afik;is sildl Ici der 
Sailrt , ((.il ;ssava l o r hli nti Ct ;!;uin)t I Oii-;! uctLir;l I in;Ii ys I s wl tli 

palrtL I c l;ir refereil e to Africa south of t lit Salu;r;i) . iiericlite iiber 
Landwi rtt;;ehalit il (4)8: -588 . term. , Stm. tolril. , ng I . , Fr., 42 

Hefs. , II Iii;. I Ii t. [iii l;iIlwi r i cIiaift I I i iMairkt forseluting, 
lilni e; o r I I.;il(iw i rt str li llI icl;u'We Ig-V6 I keni.r hiliitg;;I!,;I It |ir lriuia roide 

lliunde il I IV c 50 , 1310 ir in:i he lu ),lu Ge n;iull I'cide ;i I lepuli I IcI 

C;.ssa;iv;i. Pl;nt geiogriihy. Pridliuct ioiii. iniisuauiuit oi. Fciinollellcs. Plioee;;ing. 

Market inug. )evelloputntt , C;i!.SiV; ilOilt . ti es;. Cost s;. S t it tct croils. 

Trade. 'se; . A tics. 

Despite ite fact that iissavi 1; lin ull;-ll suiis;;tence crop iit iany African 
countries, Braz I I , nnl Tha I kilnd , yIId,/hla liive beten fi II Ing lit recent 

years. On ;iv. mo re l;aindi aid morc working hours were itseil In 1980 to 

proihice the salie (latlity prouiced i 19i0(). A majior obstacle to increased 
use l c;issava for limit 'onsuIllpti ionll IS the Ilack of adeiuiuate procesusing and 
marketlg facil1ie;. A better lse of ili nutritionail potentLil iuf this 

crop woild requtire in ilutegrtutid prgr;il th;t Itledh breelilg of lietter 

var., muiderniz;it iol of ctul iv;t liion tiiIIIiiiel; Ild ite cif plitt protection, 
tile setting up iif iiocci!i;lg tintl producitg C', the it rucet ii,. of CF to 
curlban wlioles iler, dleve lopmti of it proteti-itilretedi mixed flour based oil 
c;i;shavat, the prov is ion of ;i o s;ervices ti apply these newi()ry technologies 

li local food itidult Ie;, ;ind tlie ;dfjustm;ent of conlumer prices tio make 
local iy producedcalsi;,;;ivi produc t; ciie;iper than imlorted wlieat products. 

IWorld Agti'cuI lliral lcoiulncs ;u ll IPtl Seiloogy Ah;tractsl 
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016724735 IIENVENUTI ,C. 1976. [.iy'rc tvcl caidl I cult Ivo y nisos. ((urssava:crop technology in(ruses) . Ecuandor, Mi nterio ieAgril'tIturn v Ganderfa . Progrrnia de Tub6rcul.; y ifeeq. 'royecto FAO-EC[l/7 /522. 39p.
Span. , 7 Refs. , I lI.;. 

Cnss.iV. Plnut geo'graphy. Agronmie ellainrctors. Pllt lin;Itiy. CultLivtion.Cl imatic requirelnt;. Tlmpt.r;I 1re . llnifal II dn;tn. light. Soil Iphysical
prope rt [us. pl1. Not rit Ioln I reqill en'ts. Tox e I ty . Root;. CiI t iv rs. So1 nan I ys Is. Lnd 1 repn r;i t lon. Cut t ligs . Propgn it Plant ing.on. Cultivationsystems. lntei"-cropp ing. Spa' ing. 'l'iliiig. :vriI I I.vrS. Water rvequl reellentS
(plant) . Wee'dinlg. Hlerbicides. I'i'niinvls v' lo. Coelosttzrliiis. Si lbai peindila.lit .io lolluV(ili Itlus.. rtrLolio hs r t Itvat, . 0 1 II!Iyvji, p ruvi tullls
.
ili s ."'lIr A tit. l IosI I I-;i-. ;iiit hll on;is calmpus;t rIs pv. iIni boti|i.
Cereslor li IUT) henlni ngs I I. (vrcosforn (d
0h tllm. Col Lot richumh)tIsIl,1111 . C s !;nva Al rica i i Isa I c"ii ' I rus. (nss;iss onn lcmosaicon virus.C{ssvn ~eV i 'msaIIc vi rus. PriIIIIIIg. Iarvestilng. RoL produlivit5. Storage.
Rot;it biOlul c rops. s;;. Lives. VIl mi1 coi'ilt . Ecuaidor'. 

'1' lro ilot i 'i';s;ivi il ivp lolmt Iii l;i u i t i it'ii led lno grallr;iph oil itscultivation and uses is plosented. Piarding ciltivation, aspects il th
 
plant, cliliitV 
And stolI rll I cl't;, root to icIty, plnteid var.,Imi;in;gelent are descriled. Ilists of id crop

diffe tt hehrbicides (dose and form ofnppllcat oli) and o nl in pests ar, Iincludhed,nd the diftercnt uses that
Cnn1w ghv0n L)t'liisVlto lonvi' nc,-lirnchls, stels, nd l'OotLs) rt, diutssed. 
CCIAT I 

0 1"8 

22700 lIlINAL. I)FC lI:'" 1(. 1984 . 'vnilo iit d c tilp l lie transfertlncia 
ie ttcc'lologra agrfcola distrflto Sl .hriil d l Cesarl. ( 'vil u t lon of an;igr ltii & into1il y .rnllsfi 1];ii t ot the S n loan ileI Cesarlis t rict ). TIliI tti, olCo InllbIC 

6 
Iist I tito Coloml i no Agropecuair l o.lo It fitild I l ves I 1,nI: (iit nio. 6). 7 1" Span . , 10 Re I. . Inst. Col oiblanoAgrope'ui (oill d,it , te 61 I (vest IgnC 1( inell (olllClln n T I hi I ta tii,i cai nl 

Apa rtido Acll-O I 1 1lP1, E1 IDiri;iudo ,tIlogot , COI h in I 
C:nIssnlV;i. iIIlo lo gy. i ev I t ' h nllo tr nrsfo r . 'let Ogiol. "' ogy V log y 

St it L1t I in ,IIionlcovs is. Soci1o-to'noil t icaspc ts. (ilI t Iv;Irs. 1roliuct IvIty.
:t 
t lngs. Mite control . Aciriithlo;. Timing. PecdI'og. Ilerbiides. Colomblia. 

'te IlistItLuto (olomhiio Agoupcuirf (ICIA) ds ,Iglued i1 tecihlology transfer
 
illn to train laritr; of tilt,Sui .1tianilL I 
 Cosnr dilstric (uijlra, on seedsV!tvti ill ilud dilsift ctLiOl iiid post aill wced contril; the Inicrease ofknIowi ,dg, acIire ) V ;iti1efarluV tt ic iat ng in the pln would also bederterillt . 'Ilice ivio tli's I nMet11odi 1iOg ' , poin t tIin, var lilt)I es , d' tacoIlIi.i-t ilull tci'lil qllu , id titieica I nM Ily5VSes nret diescr-tied in iletail.Age of 88 . '! of rs; r;illgoudthe iu.st Ie tWee-.I -ll31-7%, r d 6r .45.7%re Ilftet te.Knowiledge oil ' si I cit loln ild dii sinfecti on i andil i to weed controlIIcroeilased 'onlSIler, I V. Al1I irict ice werC oduipttd nftOr tile plan was
eolu plot cd. Bcfore! tle ONC'cutlioll of tie plan, Iifoil'mntion Sources used by
the flarmers 
 were foir ly , -iftiends, and ICA techlillcins fin that ordr; aflltertil 1)lan , lii 1s or' r was Inliv rt cii. Commoll I C;it 

i, 

ol t ti In l irseil in tileti'i'luiolgy I ral.s;te lol 1 unlcluied vfisits to tile fitrms, ulemonltrntlon oflmle'thods ;lid eultsl t;, c 'i I r I't t rs, i rformat I I ns,,o ollti ri rlI
nOws ;iper , oirids iliudb b11 , itmob I Ic'e )it1)I sy s tem;licI ;l(Ilre'ss conlmbic rise ofthese liedia i'ontr ihuted to Li success iif the iian. Age, scholirity, orfirm si'e did nolt affleit teoolilogy adoptloni. It is rcoelilindd to Iroaden
transfetr pl;n,, i oentirthe st )ltheirn airea of thle dept. of Cnian]ra. Indes igngng transfier 1)In;, aii IVS isI of V;i I l;il I c cidit and liuman andeconomi c rc'sour'ces must be k t in uI nid. CormlllmunicaLi on media iirefe rr,.d by 
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users must be selected. It is recommended to promote these transfer plans 
not only in the agricultural area but also in tile cattle raising area. 
Visits to farms constitute one of tile most effective means in the southern 
GuaJira zone. It was proved that the users consult written media when 
technicians are not available. [CIAT] 
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23425 BOX, I.. 1984. Cuadros preliminares: encuesta de yuca. (Preliminary
 

results of a cassava survey). Santiago de los Caballeros, Repfblica 
Dominicans, Centre de Desarrollo Agropecuario. Serie Investigaci6n
 
Agro-Sociol6gica sobre Yuca y Arroz. 

5 9 
p. Span., Sum. Span. [Centre de 

Desarrollo Agropecuarlo, Zona Norte, Apartado 700, Santiago, Repfblica 
Dominicana 

Cassava. Bitter cassava. Sweet cassava. Cultivars. Cultivation. Socio
economi,: aspects. Productivity. Economics. Dominican Republic. 

In the regions of Moca and Moncl6n, lominican Republic, 247 sweet and 
bitter cassava producers were surveyed. Both populations are quite 
different and a sample was selected from each to compare socioeconomic, 
agronomic, and animal husbandry data. Different tables are presented on 
crop, land, cultivated var., inputs, and productivity. [CIAT] 

0170 
24717 BOX, I.. 1982. Food, feed or fuel? Agricultural development
 

alternatives and the case for technological innovation in cassava 
(Manihot esculenta Crantz) cultivation. Quarterly Journal of 
International Agriculture 1982 (Special Issue):34-38. Engl., 37 Refs. 

Cassava. Development. Calssava programs. Research. Uses. hlnman rutrition. 
Animal nutrition. Economics. 

The case of cassava is used to demonstrate 3 different types of develop
ment, depending on its use, each with its own rationalization and its own 
groups of interest: (1) as food for humans (small producers), (2) as animal 
feed (livestock In temperate zones), (3) as fuel substitute (in view of 
petroleum prices). Recent history of technological development is outlined
 
in terms of CIAT's achievements. Based on this experience, an argument is 
presented in favor of an adaptive research approach which considers the 
need to remember small farmer conditions. Tie dominant model in the 
development policies of the countries is oriented toward the urban sector 
causing technological innovation to be directed toward the selection of 
particular crops, farmer:;, and crop utilization. CIAT's Cassava Program 
has placed more emphasis on animal feed than on human food, with fuels at 
an intermediate position. lowever, since 1980 the priority of var. 
selection or plant breeding has decreased in comparison with tile 
development of cultural practices; the research team is dedicated to 
conduct research on and develop alternative cropping systems for small 
farmers. The adaptive research approach Is discussed as an alternative for 
agricultural development. (CIATI 
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23779 BRUINSMA, D.1.; WITSENIURG, W.W.: WURDEMANN, W. 1983. Cassav. In
 

• Selection of technology for food processing in developing 
countries. Wageningen, Netherlands, Centre for Agricultural Publishing 
and Documentation. pp.113-158. Engl., 47 Refs., Illus. 

Cassava. Cultivation. Uses. Food products. Nutritive value. Toxicity. 
Trade. Marketing. Cassava chips. Cassava products. Pellets. Cassava starch.
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Gari. Processing. Techno logy eval Iuat ion. WashIng. Pee Iing. RaspIng.
Screening. Silting. Drying. TaOpiocas. Small-scale processing. Factories.Industrialization. labour. Productfor Economics. Soclo-econonic aspects. 
Fermentation.
 

Aspects of cassava food processing In various countries Ire throroughlyreviewed. Cassava planting and its uses as foodstuff, as well as Its
nutritional and toxicity values, are discussed. World masrketing and supplyof raw materials are described. Aspects of tite basic process and ofsmall-, medlum-, and Largc-scale processing of cassava starch are covered 
as well as the processing of chips and pellets; available starch, chip, andpellet prodoction technologfes are eva lIoot ed andi rev ised. TochnIica I.ecological, economic, and sociopolitical aspecLs arro d Iscassed. (;arlproduction systems (tradI t lonaI, post-t radl oton I, and modern) ar,
presented and these techniques ,iro ova looated from the economic,
administrative, and social points of view. dIAT] 

23426 CAPEIAN If., P..I.; PEREZ C., 
0172 

I.. '. 1981. Estudio econ6mico sobre elcosto tie producc 6n de Ia yuca amarga para dlferentes niveles tecnol6
gicos. (Economic study of tite cost of Production of hitter cassava for
different technological levels). Santiago do los Caballeros, Repiblica
Deoninicana , Ce t ro do lesa rroll o Agropecuar Io. Ser 1e I aves t I gac l6n
Agro-Soc IoI6g Ica sob re Yu r:i y Ari toz. iop. Spanr. (Cent ro de Desorrol 10Agropecua rio, Zona Norte , Apa rtLado 700, ,'an tfago, Repib IIca lotnIi I cona] 

Cassava. Cultivat ion. Product ion. Technology. Economics. Land preparatoin.
Cultivation system!;. Cuttitgs. FertllLzers. Insecticides. Planting.Weeding. Harvesting. Dibstrlbution. Cultivars. Bitter cassava. Productivity.
Casave. Costs. Soclo-economic aspoct,. Inter-cropping. Income. Marketig.
Dominican Republic. 

Between Apr il-May, 1982, /9 bitter cassavat producers of the region ofMoncliln, lomnicanti Reptublic, were interviewed to find out production costs
tnd the varlatiot; of sutch cost!; Iepentding on the level of technology.
Costs of bitter cassava estilated by the producers of Lat Sierra are 2.74
times higher than the production cost estimated 1nd tsOed by the Scretirl'a
de Agricultur nd the Btnco Agrfcola Lo finance ctss;va planting; these 
production costs can be reduced by plowing witlh oxen ad planting cassavaIn assoclation with other crops. If the labor used in the production
process is falmily labor, crop profitability Is lR$43. I3/tarea (I t;area = 0.6 la) at a market price of $5.00/quintal (I qulnttal = 45.5 kg). If pald
labor is used, 93.107 of tite expenses are absorhed by this cost and the etbenefit is negttive. Market insecurity atnd low cassav;i prices ;re 2 
problems that severely tffect catssava producers of Sierra.La Marketsurveys should be conducted to determinte support prices that gtuaranttc teeLatthe bitter casstvla producer can sell I s product with a margin of profit. 
[CIATI
 

237, I CARVALItO, I.E. 
0173 

1982. PesqI isl tecnol I gI ca no desenvolv Imen to
agroindustrial c comunltiirio. (Technological research iii agroindustrial
and commtnal deveiopmeni). Alimentacto & NUtl;io. M'aro 1983:30-32, 
34-36. Iort., Ilis. 

Caoruva. C ySavameal . levelopmenrt. Socto-conomIc aispects. Research.
Technology. Sma Il-scale equri pment . Ma rket Ing. Econom Ics. Technology 
transfer. Brazil. 
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The exp- :e of ai fa ri 111 igroI n(lust r I coumuinity module project, 
conduct:-! .n the Sapezinh colmmunlity (San Felipe, Brazil) during 1979-81, 
is reported. The projI Lot tfed l(2nmerous obstacles due to the difftCulty in 
adapt ing I tecilllogital rIsearch Center t o Lhis new situation, 
methodology, ;]illohl ectiw's. However , riclI ts are hIghly posit Ive for an 
Integrarled rora I devetopllelt project that hlts introdltced technological 
change ilt thu fiterIlleitote level IIn the reg Ioa I c;s;sava commuIity, serving 
as a (levelolrln._It ;and tcllnlology transfer center for producers. Development 

of projectsi of this latllre at the form level for other commodities Is 

ruCililelldted. [CIATA 
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22145 (T'AI, 't't'H: CttOPS lIFL~ttR(t INSTITT. 1983. Two decades of 

re:;eorclt 1961-198 3. Trivandrum, India. Publication no.fl. 223p. Engl., 

11 l1;. 

Cassava. (0 i;lvtil plrl,0ams. i)('vIi iplellt. liuslelrcli. (Cii_,titcs. Cytogenetics. 
l i'I. I'e 1 reed tiIlk..Ilyb r I (Is. I t tIat I onl. ITrepa ra tion.]anlt (':i Land 

Pl];IIt Iti,. (uLtig .. !; i c Ile,. TIimlling. Nuti i t ionalI requIrements. N. P. K. 

I'rigat toe. Agicultl; I lime. Root productivity. S. Salinity. Cultivation 
SySt eIT);. 1lit t(r-Vt'll 11ig. XVc'orr h Zie. Pla lt phys iology . Poot development. 
;Iowthl. Ievc' I lelitt l ;tagies. Pla t developlellL. Diseases and pathogens. 
'oI; v;;IV; I I*ic, I l0;I[ (c I%" r i .m1 vi i'l;. ll li d hen nl gisi l'iusariulm. 

te o'idil;lt;.'Ii ;sl ('lL tre. Apical merlstems . Plant growth substances. 
Vui ctroil'.'IllI' or cit;I1is. oflIbiiVivl5 liilarens is. 'etranychus einnabarillus. 
Alii ll's. Tlirip!;. ( dent,,;. Illi l i. AoldonLI t't IIS 1 In)S. Uses. Cassava 

I ,:llc lot, .ch i i's. ,lm - I v e (Illlt . 'rllPcesl;ing. l)eterloration. Storage. 
V;oculilr ti MouIilds. Cy(iugenlc gluctlI ides. Toxicity. Biochemistry. 
AlI'oIh I I '. 'ii. !salvai starch. Protill ,eirclllent.Food products. 
le(Il,; a. i e . S t t; ;tlL l ,la Iyvs1s. tnliji.;11 d ilp,' IC 

R ol~ai rch Icl i Lviti' oI ih Cent riI 'l'ibe I CrolITS Rese'arch Inst I ttte In 
'1' oVlld lI. illlI, I ron 19"1 to 19h3, a re Slllllar iZell coveting hIstorIcal 

'ier1!;1ie"t 1vC', g'lillt ill;, CrVtolgellet its and bre d ingt, crops and sol S, 
plly"sologvy,y Igy, extension andtllll miloloy,. Lechlology , education, tile 
ilgoyillila I t'tl or Ill lthllh,.ICswar. Objecit vies 1rolIoset fo r tile center 

iI4 lu(hd iI'llr velilei1t o'I (IIlaI1L ty, 1 th ittll resIstaiceyield, alnd pe t d I lsi-s of 

I ilt adl t IIlh '" l'll) , illilg tihelli ciia va wi tI relat Ion to CAM V, 
Cc clC ridium LiIiliI Tls , u;aruln s1). , Pseudoiionas 1p. , Fhtetranychus 
or~ytelf-i , l llvt'hlls hihalrenst., T]etranvchuls Chinlabarilnuls, Retithrips 

s','il'll!;i, I'Il~l ;i tlll;IcI, Aoitildomx'tIhis atbus, Aria cel'us fasciculatts, and 
rodclt !;. Te'hilllIog', lhphlasi '; the prlces;sing of cassava chips, manulal 
(.lli lrlel tLo cut I root lieterioration. vascularo';l!;savIV;l OtlS hl rves t 

t

:tro',' lig, Ill cr(''rlCil ;0; s sociated with root detelriorat i., (Rhtzonus 

i'') , techillqilei to lelngttlu'ntih shelf life of cassava, cyanogenlc 
gll~c Id~e,;, Ifet s of processlig o.i glicosldes, and cassava uitilization in 
t ll id alnilmll liutt'it ion and far ftidistrla] purposes. The traiiling aind 
eXtei.ll plrlcesls a; Well ;is statistIt, biolnctricl, lin econoletric studies 
arle described Iiudetaill. J(,IATI' 

0175 
23780 COII'Z F., 1. 1984. FI'lculevo iecanziltdo lie ytica, colimo aportacin 

en ul nuevo horlzonte allnentarlo mextcano. (ecalinlzed cassava culti
vation as ;I C'llattrltii io til te M ixican food iorizoln). e6xico,Secre
tar'afie AgrtIcultur:iv llecursols Itl(Irul icos. .211. Spain. 

Paper presilted ;it Serli ililio Nai t I sotire Yilca , l'erspectivas del cul
ivo in M&x ico, Io., HMxtco. 19F4. 
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Cassava. Cultivation. Mecianization. Socto-econtimii aispects. [,iboiir. filter
cropping. Cultivation systems. Costs. Fconomics. Planting. Spacing.
Agri cuIt ural eqU I paInt. fi stributton. leve Ioplillent . Uses . Mexico. 

The current cass;ava production problems in Mixiho are discui:;ed, withemphasis oil labor and the need for Iechanlzat ion. Tie pol-tenlt lal Of c;I's;Va
for Its production ito Intercropping system.;, IlnhISg, tile ri-ig-al ley system
(double rows), Is analyzed. The biis; for proper man;alge: t of I cent ra Ioffice for Iassava machinry are discls!;eif. The propo!cd opelit 111!:
tile mechani zat ion iticd]tite tile conistriut lon of reid 

tol. 
;I i ii Ia t run lIUre ;is Iftr 

as tie cassava crops, land preilaratio planting, irig:ition, herhicide aidfungicide app Iicat ions. supervi sit n, itit egrited harvest , n111d thetransportat ion of the product frol the f fild ti the ;igroi l tistry. It Is
reclmmended to e lllinilte within the forn of ciis;;ivi exp li tilt Ioi til, ;vstell
of employing by the day, and to take idVlallt;Ige Of- tile whole, I llit. ;CIATi 

0170 
24739 iACKSON, t.C. 1968. Tile Chines - tilioca Ilnd strv. Iui


Planters and speculators: Chinese 
 aind Euiroplfean Agricultural Enterprise
in Malaya I78fi-192 f . Kunla Liumpur, MalaysIa, Un ivers ity o f iliaya
Press. pp. 52-83. Eng1 . , 66 Refs. 

Cassava. Economics. Ihidistr ii I zat foio. fIeve I opment . CiitI Ivat Ion.Cultivation systems. Silfthing cuI tlIvat io1. lactorles. Piwer s;urces. Swie.
Animal nutrition. Prices. l.eg I aspects. Trade. Market ing. Cassava 
products. Cassava floor. Tapfocas. Soclii-economf aspects. Hi story. China. 

A brief historical overview of tie Introduction, cultivation, and processing of massa va In China Is presenteidl The cultivatioIn sv:< .em and
planting of cassava in Malacca (1850-96) and ii other paris of Western
Malaya, and the expansion towird Negri Sembilan ietween iN75-i901 atiredescribed. Final ly, t iie soc Ioecinom c charac te ristics of Iue cas!;nvaIndustry in China, tue colonization based oil tile planting of c.Issava, andthe decline In the planting of cassava ill tile country ias aI result ofdifferent give rnlisonnl pl Ifies during early XX art.century discussed. 
[CIAT] 

0177

24727 IARA, R. 1985. Anolisfs comliparatfvos ff5sfcos y ecOui61:luIcos de Ins
principales rubros explotados a 
 iivel nanchuial correspondientes a is

campafias agrcolas 1982/83-1983/84. (Comparat lve physical and economicanalyses of tile main Items exploited at the nattnal level correspohlifig
to tife 1982/83-1983/84 agrti ltUral campalIgns). San ;orenzo, Pa raguay,
Ministerio ie Agrfcultura y ;inaderfau. Servicio de tenfsl6n Agrcoli
Canadera. Proyecto de Tecnoogla pari Pequefios Agricultren. 19p. Span.,
Sum. Spai., 2 Refs. 

Cassaka. Economics. Prices. Costs. Income. Pa raguay. 

The Rural Administration Subprogra,.i of Paraguay ws partially evafuited ;utthe national level, during 2 agricultural carpaigns (198:1-83 and 1983-84),
and during tie same period tie physical and economic restl ts of () crops
(cassava, cottoni, maize, bean, groundnut , onion, rice, waterme lon, andlugar caine) were analyzed. For ti! Ist campa ign, tile data were extrarted
,"rom the records and analyses of tie rural enterprise of a total of 352 
producers and 6 regional rural development centers (Ybyctif, Cac;ictlp Cnel.Bogado, ItA, Plfr, and San luan Bta. Mislone:;), including a total of 32agencies and 34 paratecunicis. For the 1983-84 agricultural camlpiffgn,tile data were taken from 540 producers and 7 regtonal rural development
centers (Ihycuf, Caazapa, Cnel. Itogado, Ita, Pilar, San iiaun lita. Mislo.es, 

77 

http:Mislo.es


and Caacup6) with a total of 48 agencies and 54 paratechnictans. 111 the 
crops Increase(] theli harvested area and their total production by 89%; 
cassava increased by 15%. Tihe total cost, gross income, net income, and 
ticcime return ratio of cassava increased by 39, 49, 52, and 5%, resp. The 
gross income and total net income in real values increased for all crops by 
27 and 41%, resp., which Indicates an economic advance achieved by the 
producers. [AS -CIATI 

0178 
22032 JOHNSON, 1B.B. 1981. Necessidades socials, P & IDe potencialidades 

do mandloca do PROAICOO1.. (Social needs, production and development, 
and potent lal of the cassava of PROAICOOl) . Sao Paulo-SP, Brasil, 
Universidade do Sao Paulo. Programa de Administracao em Ciencia e 
Tecnologla. 271).Port. , Slim.Port. 

Paper presented at Simposlo de Pesqulsa em Administracao de Clencia e 
Tecnologia, 6o., Sao Paulo, 1981. 

Cassava. Deve Iopment. Economi cs. Socio-economic aspects. income. 
Technology. Technology transfer. Alcohol. Production. Processing. Uses. 
Cultivation. Productivity. industrialization. Brazil. 

The social and economic feasibility of cassava cultivation, especially in 
NE Brazil, is discussed. Technological projections are given to show the 
Importance of this option in the National Alcohol Program (PROAICOOL) and 
tile need to pa' more attention to the agricultural and industrial 
technological development of cassava. [AS-CIAT] 

0179 
24572 IOIINSON, I.M.; KEMI', D.C.; PAYNE, P. 1981. Mechanisatlon of 

cassava production. Bedford, England, National Institute of Agricultural 
Engineering. Overseas Division. 17p. EngI., Sum. EngI. [Overseas 
Divi slon, National Inst. of Agricultural Engineering, Wrest Park, 
Silsoe, Bedford, England] 

Paper presented at International Workshop on Cassava, Bangkok, Thailand, 
1981.
 

Cas av. Agricultural equipment. l)evlopmeat. Cultivation. Mechanization. 
Weeding. larvesting. Economics. Planting. 

A general ourline Is given of tihe options for mechanizing the various 
stages of cassava production tip to transporting to the factory. Hlarvesting 
constitutes the main probluem for mechanization at the present. As a 
harvesting aid, the CIAT blade is cheap and effective in drier soils, 
whereas for wet soils elevator diggers have proved the most reliale. 
Plant breeding could ease the harvesting problem, particularly to red:lce 
tire spread of roots, and litle planting, preferably by machine, is essential 
for mechanical harvesting. Finally, the case history of the development of 
a cassava planter and harvester by Agri Projects International is given. 
IASI
 

0180 
24713 MacBAILEY, F.E. 1983. The social and cultural factors involved in 

production by small farmers in Cameroon of plantain and cassava and 
their marketing. Paris, United Nations Educational, Scientific and
 
Cu Irural Organization. Division for the Study of Development.
 
Reports/Studles no.21. 87p. Engl., 10 Refs., Illus.
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Cassava. Economics. Soc o-economic aspects. CuitIvation. Land preparation.
Cultivation systems. Marketing. Cameroon. 

A brief overview of Africa's food production situat ion Is presented, andCassava arid plantain producing regions in areCaleroon decribed in termsof history, climatic requirements, and national economy. The situation of
the Cllmerooinlian farmers in relation to land use patterns , size ,flandhold ings , and liv ing cond it ils Is ,sInalyzed. Production processing andmarket ing of cassava and plantahi, structural and cu I tural factorsinvolved, techlnIca I knowleIdge , and rise of farm equipment are discussed.
Finally, social relatlions of production, work organization, types of laborused (family, work teall, or Communlity labor), coordinat ion of tasks, andmanagement i re considered. iecommendations are made regardig governmentpolicy on food c rip product on, farmer ediicat ion, Infrastructural 
development, agricultural research and extension. [CIATJ 

018123775 NII IllP, L..'. ; LYNAM, ,.K. 1)85. The Impact of improved cassavatechnology on small farming in Colombia. i__Oh kawa, K.; Ranils, G., eds.Japan and time develiping countries: a comparative analysis. Tokyo,
International Development Center of Japan and the Economic Growth Center
of Yale University. pp.110-131. Engl . , 3 Refs. 

Camssava. Cult ivars. Cui thvat ion. Income. Economics. Technology. Cultivationsystems. Inter-crpping. Maize. Prices. Costs. Labour. Hlarvesting. Timing.Marketing. Fresh product,;. Cassava starch. Fail owing. Soil fertility.Technological package. Planting. Spacing. Cuttings. Technology transfer.
Fertilizers. Priductlvity. Mathematical model. Colombia. 

Ali attempt to specify potential Impact (if new cassavi var. ol cropping
patterns, farm Incomes, participation oI prodluction fictora , and supply offood and farm products for Industrial use is presented with emphasis onsmall farms and based oii data obta ined ii Medila Luna, Colombia. A linear
programming model is used In which a representative farmer maximizes
agricultural lIncome ly allocating 

his 
lils family labor and land among different
 crops. Impacts of improved cassava technology are derivedl by comparing


solutions of tihe model with and 
 without technolog'y. In the case oftraditional technology, technical coefficienta If cassava var. andalternative crops and market constraints are based oil data froll a farm survey coidlicted itn Media luna . Yields, labor IInput , and fertilizer)nput/haf'or improveid technology are m;ummarized on the basis of severalInterim results ;;btained by CIAT's Cas;sava Program. The model consists of21 activities, I objective function, 9 labor constraints, 9 land
constraints , and 9 market coilstraints. The main effect of improved cassavatechnology is tire increase in effective area of cultivated land, followedby an increase iii labor diemand. The process of substituting fallow land ilyfertilizer use woiild -,crease libir productivity arid farm Incomes, and at
the same ttile would 
 al low tie supply of food (fresh cassava, maize) and rawmaterials fer inhistria i (c;asavause and sesalle). lmproved cassavatechnology, expected to have the descrilbed impacts, would adjust to thesmall-scale component of the agriculturalI development strategy for latin 
American countries. [CIAT] 

0182
24081 PARAGUAY. MINISTERI( IF, AGR I CIILTURA Y GANAI)ERIA. SERVlC I) DC EXTEN-
SION AG;RICOLA GANA1ERA. 1985. Informaciones bisicas sobre II mandloca en el Paraguay. (Bas Ic inforiatat ion on cassava in Paraguay). San 
lorenzo. 25p. Spai. , 13 Refs. 
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Cassava. Cultivation. Climatic requirements. Temperature. Rainfall data. 
Soil physIcal properties. pll. Land preparation. Timing. Planting. Spacing. 
Cultivars. Cuttings. Weeding. Diseases and pathogens. Injurious insects. 
Injurious mites. Insect control. Storage. Iarvesting. Root productivity. 
Cultivation systems. Inter-cropping. Production. Costs. Prices. Consump
tion. Marketing. Cassava products. Cassava starch. Development. Paraguay. 

A detailed preliminary diagnosis i- presented on different aspects of 
cassava In Paraguay. Climate and soil conditions, and cultural practices 
used are described. Total supply and demand vol., prices for 1982, 1983, 
and 1984, and data on cassava product ion costs and productivity are 
presented. The country produces excess cassava that could be used for crop 
Industrialization and diverqIfication. Principal cassava research areas 
include var. characterization and classification; their response to NPK, 
pests, diseases, and low fertility acid soils; var. performance in dif
ferent ecosystems and in association with oth, ipecies; and harvesting 
methods. Postharvest aspects such a. storage systems, DM determination, 
and var. resistant to deterioration should be studied. it is proposed to 
carry out trial,; in pilot plants on natural cassava drying for feed 
concentrates and on the manufacture of cassava bread flour, and to study 
starch extraction and drying methods, the use of their by-products, the 
economic feasibil ity of alcohol production, and the perspectives of the 
domestic and foreign trade of by-products. [CIAT] 

0183 
23498 PI.IPPINE COUNCIl. FOR AGRICULTURE AND RESOURCES RESEARCH AND DEVEL-

OPMENT. 1983. The Philippines reconinends for cassava. Los Bafios, 
laguna. Tchn ical Bul letin no.19-A. 701). EngI . , 39 Refs., IIlus. 

Cassava. Cultivation. Climatic requirements. Temperature. Rainfall data. 
Soil requirements. Cultivars. Land preparation. Planting. Cuttings. Timing. 
Spacing. Weeding. Fertilizers. N. P. K. Zn. Mig. S. Tetranycbus telarius. 
Tetranvchus kansawai. Salssetia nigra. Noxious animals. Cercosporidium 
henn I vgs i I. Cercospora carbaea. Xanthomonas campestris pv. manillotis. 
Foines lignosus. larvestling. Roots. Storage. Processing. Cassava products. 
Cassava starch. Cassava chips. Taplocas. Pasta. Tapioca macaroni. Uses. 
Alcohol. Wa,;te utilization. Economics. Income. Costs. Philippines. 

Recommendations for the production and processing of cassava in tiue 
Philippines are given. Climate (temp., precipitation, and alt.) and soil 
requirements are Indicated. Recommended cv. PRC-24, PRC-13, Hawaiian 5, 
Ittu 1, and lakan I are described. Recommendations for soil preparation, 
pl:,nttng, plant Ing time and spacing, cutting treatment, weeding, and 
fertilization are presented. Mite damage is described and control measures 
are given for Tetranychus telarius and T. kansawai. Important insects 
include Chrvssomhalus ficus, Salssetia nigra and S. coffeae; other pests 
Include rats and wild boars. The diseases caused by Cercosporidium 
henningal I, Cercospora carlhaea, Xanthomonaq campestris pv. manihotis, and 
Foues sp. are described. Recommendations are presented for root harvest 
and storage. The production of starch, chips (gaplek), tapiocas, noodles, 
and food for humans and feed for animals are discussed. Alcohol production 

!; highlighted among the industrial uses of cassava; its process is 
de.scribed as well as thIC utilization of by-products such as bagasse, 
leaves, stems, and stem pith. Cassava production ccsts and net returns are 
given. Appendixes include recipes, animal rations, and recommendations in 
case of pesticide poisoning. [CIAT] 

0184 
24577 PROVERBS, G. 1985. Why cassava production in Barbados. In Seminar
 

on Cassava Production, St. Thomas, Barbados, 1985. Papers presented. St. 
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Michael, Barbados, Caribbean Agricultural Research and Development
Institute. pp.6-8. Engl. JCaribbean Agricultural Research & l)evlopment
Inst., Cave I1111 Campus, St. Michael, Barbadosl 

Cassava. Production. Mechanizat ion. Cit ivation. Plant Ing. Harvest Ing.
Drying. Feeds and feeding. Swine. Poultry. Barbados. 

The history of cassava cultivation in Barbados is 1)riefly d Iscussed.
Reasons to increase Its product ion are presented and arnalyzed, the main one
being the substitution of cassava for Imported maize in animal feed.
Iowever, there are some cons;traints thait make camsava production not
economically competitive. Work carried out by the Carlbbean Agricultural
Research and l)evelopment Institute, the larbados Agri cul tura I Development
Corporation, the larbados Sugar Industries limited, and the Mini ary of 
Agriculture, to overcome these constralts, is mentioned. [CIIATI] 

0185

23451 SANARRUSIA V., I. 1983. Estudlo analftlco sobre situaci6n y expec

tatlvas del cultivo de yuca en Costa Rica. (Analytical study of tile 
situation and expectat ions of cassava cui ltivati on in Costa Rica). San
,ios, Costa Rica, Mini sterio de Agricultura y Canaderfa. i treccl6n de 
Mereadeo Agropecuiario. 54p. Span. 

Cassava. Cult ivat ion. Soclo-economic aspects. Technology. 'cenlomi cs.
Consumption. Trade. Pr Ices. Cassava meal . Fresh products. Roots. S, o rage.
Uses. IHluman nutrition. nutrition.Animal Cassava chips. l)rylin. "osts. 
Labour. Cassava flour. Composite flours. Bakery products. 11ev, ent. 
Costa Rica. 

A preliminary program is presented with solutions to avoid the economic and
social consequences of cassava overproduction in Costa Rica In late 1983. 
Tie case of cverproduction, estimated to be 30,7831 MT, originated in 1982when the low production Idl not supply the ext erna I market , wi th 
considerable Iicreases in prices and high incomes for producers, in
addition to promotion by Interested foreigners. Thelinternal and external 
markets are analyzed and possible sloltions are given on how to use the
surplus for human food, animal feed, and 'idustrial I purposes. An analysis
Is made of the reopening of a cassava cip delhydration plant, a proposal
made by exporters to increase exports, production of CF for breadmaking,
and of an indemnity plan for cassava producers. [CIAT] 

0186

23783 SANINT, l.R. 1983. Demand for carbohydrate foods in Colombia and 

Venezuela. Washington, D.C., IlnIted States )epartment of Agriculture.
Economic Research Service. Foreign Agricultural IF mnomic Report no.187. 
27p. Engl., Sum. IEngl., 67 Refs. 

Cassava. Economics. Consumption. Trade. Rice. Maize. Wheat flour. Potatoes. 
Banana-plantains. Colombia. Venezuela. 

The changes hn availability and consumption of 6 staple carbohydrate foods
 
(wheat, maize, potatoes, rice, 
 cassava, and plantains) in Colombia and 
Venezuela were analyzed. The study period covered 1956-77 and 1959-77 for
Colombia and Venezuela, resp., during which remarkable Increases In rice 
production occurred in both countries. Retail rice prices fell compared
with other carbohydrates (except wheat flour) and consumers more than 

81
 



doubled their consumption of rice. Yet both countries continued to 
increase their imports of U.S. wheat and maize. The study explains that 
the increase in rice consumption was mostly due to Its favorable price and 
rising consumer incomes. Although Venezuelan consumers did substitute rice 
for such traditional staples as potatoes, cassava, and plantains, 
substitution of domestically produced rice for imported wheat and maize was 
minimal inI both countries. (AS] 

0187
 
23784 SANINT, L.R. 1983. A statistical and methodological supplement to 

demand for carbohydrate foods In Colombia and Venezuela. Washington,
1).C., United States l)epartment of Agriculture. Economic Research 
Service. International Economics Division Staff Report no.AGES830718. 
42p. Engl., Sum. Engl., 67 Refs. 

Cassava. Economics. Statistical analysis. Statistical data. Prices. Trade. 
Consumption. Income. Costs. Food energy. Rice. Maize. Wheat flour. 
Potatoes. 8aana -p1antains. Colombia. Venezuela. 

A complete description of data, definitions, sources, and methods used in 
analyzing carbohydrate demand in Venezuela and Colombia from 1956 to 197/
Is presented. 'ie 6 staples studied were rice, maize, wheat, potatoes, 
cassava, and plantains. Remarkable increases inI rice production have 
occurred In Colombia and Venezuela during the past 25 yr. Retail rice 
prices fell compared with (ther carbohydrates (except wheat flour) and 
consumers more than doubled their .n,;urptL±n of rice. Yet both countries 
continued to increase their imports of U.S. wheat and maize. The increase 
inI rice consumption was mostly due to its favorable price and rising 
consumer Incomes. [AS] 

0188
 
23781 SOLEY M., A. 1983. Estudio Ileoferta de yuca; tiquisque, Rampl, 

malanga y fiame en siete ferlas del agricultor duranto echo meses 
1982-1983. (Study of tie supply of cassava, cocoyam, taro, and yam in 
seven agricultural fairs (hiring eight months of 1982-83). San Jos6,
Costa Rica, Ministerio de Agricultura y Ganaderfa. Direcci6n de Mercadeo 
Agropecuario. Departamento die Anlisis y Proyectos. Serie: Oferta de 
Productos IlortifrutIcolas no.1-83. 31p. Span., Illus. 

C,ssava. Dioscorea. Xanthosoma fa.ittifol ium. Colocasta esculenta. Starch 
cr,-ps. Production. Consumption. Economics. Trade. Marketing. Costa Rica. 

Based on weekly collected data by tile DlIrcccn de Hercadeo Agropecuario
during 8 mu. starting Oct. 1982 through direct interviews to farmers at the 
main fairs of Costa Rica (Guadalupe, Zapote, Desamparados, Alajuela, San 
Ram6n, Ilered In, and Ilatillo), the main producing zones of 5 crops
(including cassava), periods of the year with high and low production
 
levels In each zone and In the country, and total supply of crops were
 
determined. The largest vol. of cassava in the fairs 
 (125,862 kg) was
 
offered in lan. 1983, followed by that of Feb. (115,045 kg); tie lowest
 
vol. was offered in Dec. (84,910 kg). Cassava production, exports, and
 
internal consumption estimates for 1983 are included. Cassava vol. sold it
 
the 7 fair; represent a low % of national production according to 1983
 
harvest projections. Expected demand, according to preliminary data 
covering consumption in the metropolitan area and estimated exports, seems 
to be Insufficient in relation to national production. [CIAT] 

0189 
24586 SPIFSI4AIER, A.K. 1975. Industrializaci6n de la mandioca - produc

tos finales. (Cassava industrializationr-end products). Asunci6n, 
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Paraguay, Instituto National de Tecnologfa y Normallzaci6n. Proyecto 
PAR/70/522. 12p. Span., Sum. Span. 

Cassava. industrialization. Development. Cassava chips. Pellets. Costs. 
Prices. Cassava flour. Consumption. Cassava starch. Uses. Paraguay. 

A preliminary analysis of the possibilities of a better utilization of cassava in Paraguay Is presented. The unpredictable fluctuations In the 
price of cassava chips and pellets (export products exclusively) do not
justify their production In Paraguay. Tile use of cassava starch In other 
products is recommended and a list of these products is given. [CIATI 

0190
24549 SUPERINTENIENCIA D0 PILANO lIE VAIORIZACAO ECONOMICA DA REGIAO DA 
FRONTEIRA SUDOESTE DO PAIS. BRASIL. 1966. Mato Crosso: agricultura
pecuaria. (Mato Grosso: agriculture and animal husbandry). Brasil,

8Servico de Estatistica. 2p. Port. 

Cassava. Economics. Production. Brazil. 

Statistical data on agriculture and animal husbandry are presented for the
municipalities of the Pantanal region, state of Mato Grosso, Brazil; these 
were taken from the Depto. Estadual de Estatfstica do Mato Crosso. In
relation with the area, production, ant av. yield from 1959 to 1965, tile
data of the 5 main products of the region (rice, sugar cane, beans, 
cassava , and maize) are presented b: product and by municipality. 
[AS (extraet)-CIATI 

0191

23029 TANZANIA. MINISTRY OF AGRICULTURIE. 1982. Price policy recommenda

tions for the July 1982 agricultural price review. Annex 2: sorghum,
millets, cassava & beans (prices for 1983/84 marketing season). Dar es
Salaam, Marketlng levelopment Bureau. 51p. Engl., Sum. Engl. 

Cassava. Cassava flour. Economics. Production. Marketing. Costs. Prices.
 
Consumption. Trade. Tanzania.
 

Cassava, sorghum, and bulrush millet are considered as the main drought
resistant staples in Tanzania. Among pulses, beans are 
 considered to be

the most important 
 since they satisfy more protein requirements in low
income groups in both rural and urban areas. No reliable figures exist on

tile production of drought-resistant staples and 
 beans. In 1982-83 thegovernment decided to Introduce differentiated producer prices with the 
purpose of achieving self-sufficiency in food for every region and finally

the nation as a whole. The same policy was recommended for the 1983-84
 
crop marketing year. 
 The returns to labor for smaIlholder production by
traditional and Improved means In 1982-83 were estimated to be Sh 8.87 and
Sh 21. 34 /man-days, resp. , for cassava. Since 1979 the purchase ofdrought-resi stant staples and beans has declined; the possible reasons
discussed. It Is recommended 

are 
to allow the sale of drought-resistanL

staples and beans, and their products, at full cost prices and
differentiated among regions according to the comparative cost advantage.
Transportation was identified as the most costly element of marketing
costs; therefore rationalization of the Interregional transport was 
Initiated based on anticipated food supply status. [CIAT] 

0192

24066 UNNEVEIIR, l-1. 1983. Transport costs, tariffs and the influence of 

world markets on Indonesian domestic cassnva prices. Bulletin of
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Indonesian Economic Studies 20(l):30-43. Engl., 10 Refs., Tllus. 
[International Rice Research Inst.. Manila, Philippines) 

Cassava. Economics. Prices. Trade. Marketing. Distribution. Dried roots.
 
Cassava starch. Mathematical model. Indonesia. 

The high and stable world cassava prices set by the European Community 
determine the level of export and import price bounds for Indonesian 
domestic prices. But domestic prices can vary Independently of world 
prices, due to transport costs and government policy. During exporting 
periods there are strong variations between world and domestic supply and 
demand. Cassava prices rise above the export determined floor when there 
are domestic shortages, as reflected in the rising real price of rice. 
Because of international transport costs and an import tariff, domestic 
prices at port can nearly double before reaching the import price bound. 
Internal transport costs further reduce the influence of world prices. 
Transport costs also reduce integration among domestic prices, especially 
during periods of shortages. Fluctuations in cassava prices do not 
indicate imperfect markets but rather the importance of internal transport 
costs. Government policies such as tile devaluation of the ruplah in 1978 
had a dramatic effect on cassava prices and exports. The normally 
redundant starch import tariff allowed greater domestic price variation 
during periods of food shortage especially in 1975 and 1976, which stopped 
poorer consumers, who shift to cassava when rice is expensive, benefiting. 
[World Agricultural Economics and Rural Sociology Abstracts] 

0193
 
23173 WATTS, R. 1980. Cassava-Can it become a foreign exchange earner?.
 

Technical and Commercial Message. September/October 1980:21,28. Engl.,
 
Illus.
 

Cassava. Production. Carl. Food energy. Processing. Development. Economics.
 
Trade. Costs. Cassava chips. Cassava starch. Research. Cuttings. Selection.
 
Cassava bacterial blight. Cassava African mosaic virus. Nigeria. 

The worldwide importance of cassava, particularly in Africa, is discussed. 
Its nutritional role is analyzed as well as that of the gari processing 
plants Installed In Nigeria. The export potential of cassava is presented 
and the rises of cassava chips and cassava starch are indicated. Finally, a 
new rapid production system of cuttings and the work of the International 
Institute of Tropical Agriculture on tile production of disease-free 
propagation material are mentioned. ICIATI 

0194
 
24729 WELSCII, D.E. 1984. Prospects for cassava in the world economy in 

the year 2000. Minneapolis, University of Minnesota. 12p. Engl., 6 
Refs.
 

Paper presented at the Workshop on the Future Potential of Cassava in 
Asia and the Research Development Needs, Bangkok, Thailand, 1984. 

Cassava. Economics. Consumption. Production. Prices. Marketing. Trade.
 
Africa. South America. Asia. Thailand. Europe. 

Based on political, scientific, and demand and supply assumptions, the 
prospects for cassava in the year 2000 are presented. The current 
production and utilization of cassava in Africa, Latin America, Asia, and 
the Pacific are described. Four possible alternatives for the future trade
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of cassava between Thailand and the EEC are discussed. Possible government
 
policies involved are indicated. [CIATJ 

See also 0021 0022 0030 0032 0045 0089 0103 0107 
0111 0116 0117 0118 0124 0141 0142 0143 
0144 0147 0148 0149 0152 0153 0198 0202 
0203 

KOO OTHER ASSOCIATED COMMODITIES
 

KOI Rotational Schemes and Intercropping 

0195
 
237/8 
 ARIAS F., .1.; OBANDO C., L. 1984. Siembre yuca intercalada con
 

frijol y aumente ]a productividad de su cultivo de yuca. (Grow cassava 
intcrcropped with beans and Increase the productivity of cassava).
Tibaitat5, Instituto Colomblano Agropecuarlo. Programa de Cultivos MIi
tiples. Plegable Divulgativo no.179. 4p. Span., Illus. [Centro Naclonal 
de Investlgaci6n Tibaltata, Apartado A~reo 151123, El Dorado, Bogotg, 
Colombia]
 

Cassava. Beans. Cultivation systems. Inter-cropping. Planting. Timing. 
Fertilizers. Weeding. Pest control. Harvesting. Productivity. Costs. 
Development. Colombia. 

The planting of cassava in association with bush beans is recommended as a 
good alternative to increase crop productivity, Improve the income, and 
obtain foods with high nutritive value. Planting distances, planting and 
harvest times, weeding, fertilization, pest and disease control, costs, and
 
yields are indicated. [CIAT]
 

0196
 
21155 CAETANO, I.F. 1983. Comportamento de cultivates do mandioca
 

(Manihot esculenta Crantz) e de feijao (Phaseolus vulgaris L.) em 
plantlo consorciado. (Performance of cassava and bean cultivars grown
in association). Tese Mag.Sc. Vicosa-MC, Brasil, Universidade Federal 
de Vicosa. 61p. Port., Sum. Port., 21 Refs., Illus. 

Cassava. Phaseolus vulgaris. Climatic requirements. Soil physical
properties. Soil analysis. Rainfall data. Cultivars. Cultivation systems.
inter-cropping. 
Spacing. Planting. Fertilizers. N. P. K. Productivity.
Plant height. Harvest index. Dry matter. Carbohydrate content. Stems. 
Statistical analysis. Brar. 

In tie municipality of Coimbra, MG, Brazil, the performance of 2 cassava 
cv. Branca de Santa Catarina and Iracema, intercropped with 2 bean cv. with 
different growth habits and vegetative cycles, and wit!h different bean 
population densities, were studied; implications of the association over 
the productivity components 
of both crops were also considered. A
 
randomized block design with 4 replications was used. Cassava and beans 
were planted at the same time with 0.40 m distance between cassava plants 
and 1.40 m between rews; bean populations consisted in 1, 2, and 3 rows 
between cassava. Cassava was harvested 272 (lays after planting,
considering the following parameters: height and diameter of the stem at 90 
days and at harvest, final stand, no. of stems, productivity of aerial part 
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and of roots, root diameter and length, IlI, root IM content, and
carbohydrate content In the green part. I.ER and gross income of the 
association were also evaluated, considering the price ratios between the 
2

products. Productivity of cassava roots was reduced by 25.1, 35.6, and48.2% when cassava was intercropped with 1, 2, and 3 rows of beans, resp.
Cv. lranca de Santa Catarina produced more roots and carbohydrates and was 
more competitive than Iracema, even though the wt. of the aerial part of 
Iracema was greater. [(IAT] 

23175 CAETANO, L.F.; SII.VEIRA, A..l. 
0197

DA; VIEIRA, C.; CARDOSO, A.A. 1982.
Produtividade da mandioca e do feijoelro-comnm cultivados em consorcio. 
(Productivity of intercropped cassava/beans). In Reunlao Naciontal do
Pesquisa de FelJao, Ia., Goiania, Brasil, 1982. olania-GO, Centro
Naciona I (Ie Pesqu I sa-Arroz , Fel jao. pp. 109-111. P'ort. [Ilepto. de 
Fltotecnia, Univ. Federal ie Vicosa, 36.570 Vicosa-MG, Brasll] 

Cassava. PhIaseolus Viulari s . Inter-croppi rg. Cult ivars. Cultivation.
Fertilizers. N. P. K. Root productivity. Productivity. Statistical 
analysis. Brazil. 

In a field trial at Colmbra, MC, Brazil, cassava cv. Branca do Santa 
Catarina and Iracema were planted in 1.40-111 rows with 0.40 In between plants
and given a basal dressing of 90 kg P and 90 kg K, and 30 kg N/ha
broadcasted 60 days after plantflng. Phaseolus vulgarls cv. Negrito 897 and
Preto Sessenta Dias 51 were sown between tile cassava rows at 10-15 seeds/ni
and In I, ., or '1 rows and given N, P, and K at 30, 80, and 40 kg/ha,
resp., with an additional 30 kg N 27 days after emerge-r.e. Mean cassava 
root and P. vulgaris seed yields were 18.9, 16.3, and 12.9 t/ha and 1317,
1545, and 1816 kg/ha for I . 2, and 3 rows, resp. The interaction between 
cassava and P. vulgaris c. was significant. [Field Crop Abstracts] 

0198 
22784 
 FEAU, C. 1980. les cultures vivrieres. (Food crops). In_


Sect ion agropedologle. Rapport de synthese 
 avril 1977 jiin 1980.
Yaounde, Cameroon, Societe de Developpement do Cacao. pp.23-50. Fr., 9 
Refs. 

Cassava. Cultivation. Cultivation systems. Inter-cropping. Groundnut.

Maize. Fallowing. Fertilizers. N. P. K. Root 
 productivity. Socio-economic 
aspeccs. Prices. Cameroon.
 

Tile subsistence cultivation system used by cacao producers in Cameroon isdescribed. It is basically a fallow system whose duration depends on
demographic pressure. Peanuts, cassava , tania, ,Ind maize are intercropped;
tie system otIlizes a large part of arable land. In order to eliminate

this harrier to land and labor availability, continuous planting trials
 
were established in 3 localities 
 with paid labor to Insure constantconditions. Plantaln, peanut, tania, sweet potato, cassava, and maize were
 
planted. Some piot.,i 
 were under shade (provided by plantains); others, sucha; where casoiava was planred, (lid not have shade. Cassava was intercropped

with peanuts at I x I m, for a plant density of 10,000 plants/ha. Plots in
 
one of the localities had to be abandoned after 
the tst yr because the head
of the village considered It was not of their interest. Av. cassava 
productivity was between 15.00-17.19 t/ha. Tie need to continue with these

trials as long as possible in order to 
 confirm results is indicated; in
addition, since system doestle not satisfy traditional food requirements
(excess of maize, peanuts, and plantains and deficit of cassava and 
tania), adjustments to the system are recommended. [CIAT] 
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23226 MATTOS, P.D.. )F; 
0199 

SOUIZA, A. )A S.; CALl)AS, R.C. 1982. Consorciacao
de mandioca em fiteiras duplas con Vigno. (lntercropping cassava grownin double rowr with Vigno). Revista BrasI;teIra de Mandloca 1(I):61-65.
Port., SuM. Port., Engl. It Refs. 

Cassava. Cultivation. Planting. Spacing. Inter-croppIng. Cowpea. Clinaticrequirements. Land preparation. Fertilizers. N. I'. K. 'roductlvity. Root
productiviLty. Starch produtilvity. Statistic al analysis. Brazil. 

Results are presented of an vxpt , oI cassava Cv. B(C-I16 (erect type)
associated with cowpea cv. CV 489 conducted in 1981-82 at the CentroNacional de P'sp, fsa de Mandloca e Frotticul tura (Cruz das Almas, BA,
Brazil). A railonized complete block design was used which consisted ofdifferent planting distances. It Is posible to Intercrop cassava grown Indouble rows since tils system gave higher productivity than the traditional
intrerropplng system. Tile best coMblnatlon was cassava grown Ili double 
rows spac d at 2.01 x 0.60 x 0.60 i with 4 rows of cowpea between the 
double rows if cassava. [AS] 

0200
24061 MORENO. R.A. 1979. Algunos sistemas tie produccl6n de cultlvosantales de peqluefo~s agricul tores en el lstmo Centroamericano. (some 

production systems of annual crops of small farmers in the CentralAmerican Istlmus). -In Curso sobre Control Integrado de Plagas enSIstemas,; de Proilucc t(n para Pequeios Agrictiltores, Turralbha, Costa
Rica, 1979. Documento presentado. Turrialbia, Centro Agro6mlco Tropical
de Invest igacl6n y Ensefianza. I'rograma de Cultivos Anuales. pp.35-65. 
Spant., 5 Refs., Iillis. 

Cassava. Cult ivat ion. CuIlt ivat ion systems. Rotat Iona crops. Malze.

Plant ing. Spac ig 
 . Woed lug, land ireparat Ion. Fertilizers. Root
 
product ivI ty . Cet ra I America.
 

The broad p roduii ction range of annual crops existing among small farmers inthe Central American Isthmus Is analyzed, using rainfall Ias the determinant
vatlable and with examples organized according to railfall pattern in: (1)
humid troplcs-WitIout dry season, with lightly pronounced dry season, and
with marked dry sa-son, and (2) dry humid tropIcs-lightly pronounced

tnterestival dig days and pronounced lnterestival log day.; (1500 and less

than 1000 um; total annulal rainfall). For humid tropical regions with no
ilry season and 
 with tota I annua 1 rainfall over 4000 mm/yr, the
 
ma Ie-cassava Iroduc t Ion system smal II
of farmers In the Atlantic zone ofCosta Rilca Is presented. The sequcence of activities of the system isdetailed; once maize ha; flowered (March-Apll or Sept.-Oct.),

Intercroppeil at 


1 cassava Is 
1.0 x 1.0 m (10,O00 plants/Ia) between maize plants planted

it 0.5 x 1.0 I (40,000 plants/ha) . Advantages of tIiI,; relay crop
production systets hlilttud af longer LAl, soil preparation common to bothcrops, reduction i wt'-d HtloTIas; hicroase, and only one fertilization for
mllize, leaving the residual fertilizer for cassava. Farmers obtain an av.
of 2 t salze and 'IO t cassava/ha . [ CIAT] 

02(1 
24573 PASARIBU, D.; EFFENI)I, S. 1977. Pengaruhl tipe, jarak tanan; dan 

populasI ublI kayu terhadap hasel ubf-kayu, .jagung, paodl gogo, kacangtanah (fan ktcang iici diIam situ, pola pertan,man. [The eflect of cassava 
plant type, plant spacilg and density ott the productlvity of cassava,maize, upland rice, grouninut, antI rice bean (Pluaseolus calcaratus) in acropping systeinl. Bogor, lndonei:ia, lembaga Pusat leneliltlan. 10p. 
I ndon. 
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Paper presented at the Seminar on Cropping System, 3rd., Bogor, Indone
sia, 1977.
 

Cassava. Cultivation systems. Inter-cropping. Planting. Spacing. Cultivars. 
Root productivity. Indonesia. 

At the Tamanbogo substation of the Central Research Institute for Agricul
ture (Lampung, Indonesia), a field trial was conducted to determine the 
effect of plant density on the yield of intercropping system components. A 
split plot design with 3 replications was used and cassava var. with or 
without suckers were planted in the main plot. One month before planting 
cassava, maize and upland rice were planted in between rows; after 
harvesting the rice, groundnut was planted, and after the latter was 
harvested, rice bean (Phaseolus calcaratus) was planted. Maize and upland 
rice were not affected by the space occupied by cassava plants for by plant 
density. However, groundnut yield was affected by plant spacing; tile wider 
the space between cassava rows, tile smaller the reduction In groundout 
yield. Cassava yield was also affected by plant population; the highest 
yield (33.21 t/ha) was obtained with a plant population of 20,000 
plants/ha, and the lowest (25.96 t/ha) with a plant population of 6600 
plants/ba. [CIAT] 

0202
 
23770 PRABIIAKAR, M.; NAIR, G.M. 1984. Intercropping in cassava. Indian
 

Farming 34(1):9-10. Engl., Illus. [Central Tuber Crops Research Inst., 
Sreekariyam, Trivandrum 695-017, India] 

Cassava. Cultivation systems. Inter-cropping. Groundnut. Cowpea. lhaseolus 
vulgaris. Root productivity. Costs. Income. Dung. Fertilizers. N. P. K. 
India.
 

The advantages of intercropping cassava with peanut, cowpea, and green 
beans in India are analyzed. Cassava is planted at a distance of 0.90 x 
0.90 m and is fertilized with FYM or compost (12.50 t/ha) and a dose of 
50:100:50 kg NPK/ha. For each of the associated crops, the planting 
distances, tile fertilizer doses, and harvest times are given. The highest 
yild of cassava In association (24.04 t/ha) was obtained with tile 
association cassava/green be;ns; this association also gave the highest net 
income. Cassava yield In monoculture (control) was 26.58 t/ha. [CIATI 

0203
 

24702 ROCHE, F.C. 1983. Cassava production systems on Java and Madura. 
Ph.I). Thesis. California. Stanford University. 208p. Engl., 86 Refs., 
I ls. 

Cassava. Production. Cultivation. Economics. Consumption. Prices. Costs. 
Income. Productivity. labour. Clnimatic requirement.,;. Rainfall data. 
Erosion. Fertilizers. Nutritional requirement;. N. P. K. Cultivation 
systems. Inter-cropping. le.,aime crops. Maize. Rice Planting. Timing. 
Ilarvest iag. Cult lvars. iCN content. Cuttings. Storage. Germination. 
Tetranychus urtIcae. Oidium. Xainthomonas campestris pv. manihotis. 
Development. Gaplck. Soc ia-economic aspects. Statist ical aralysis. 
Statistical data. Cassava programs. Indonesia. 

Current and potential cost,; and returns at the farm level to the production 
of cassava on the densely populated island of .lava (Indonesia) were 

assessed. Cassava Is an important staple food among Jlava's rural poor and 
can also le exported. During 18 mo. of field research on Java, farm 
surveys were conducted in 3 distinct cassava-producing regions and the 
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results of agronomic research on cassava cropping systems were evaluated. 
Throughout most of java, cassava is not intensively cultivated "Ind yields 
are considerably below those obtained in agronomic trials. The analysis of 
cassava production is complic ated because this crop is more commonly inter
cropped with rainfed cereals and legumies than It is planted in pure stand. 
Because cassava tolerates drought and Infertile soils, it Is ;i particularly
 
Important crop in lava's marginal 
 agricult ural areas where the potential
for productivity increases Is low. In contrat, soie farmers inI better
endowed env Ironments are currently obtaining hi gh cassava yields under good
cul tivat ion practices. Comparison of the bae-I tle survey data with 
derived est.imates of costs and( returns under i mproved cul t ivat ion practIces
int icates that greater Intensi ficatton of cassiva cropping systems wouldIbe 
profitablIe for farmers in all I3 survey area; at recent relative prices.TIhese results ore insensitive generally to variations in Input and output 
prices that could arise through changes In domestic subsidy policies orworld demanid for cassava. lhe profitability of improved cassava intercrop
ping is higher and more stable than that of improved pure stand cassavaalone. The improved cropping systems could significantly increase incomes 
from crop prtduction In lava's poorer upland areas. At the farm level,
untderdeveltped input distribution systems, a lack of appropriate extension 
programs, and I it ted capital witI constra in the adoptin of these new 
techunologies. These reflectconstraints macro-level agricultural policies
which give little attention to unirrigated nonrice crops. Factors which 
coutld effect a redirection of these policies Include the export potential
of ca;s;va iii combl;ition with either the plrislects for continued Increases 
in domestic rice output or the economy's capacity to Import rice when 
domestic paddy production Is inadequtte. [Dissertation Abstracts Interne
t ioliai I 

0204 
23435 VILIAMAYOR JUNIOR, F..; I)ESTRIZA, T.T. 1982. The effect of double 

row planting and intercropping on cassava yield. Radix 4(2):4-5. Engl.,
I Ref., Illus. [Philippine Root Crop Research & Training Center, VISCA, 
leyte, Philippines] 

Cassava. Cultivar;. Inter-cropping. legume crops. Cultivatiton. Planting. 
Spacing. Land preparaton. Cuttings. Fertilizers. N. 11. K. Weeding. Timing.
Root product ivity.. hth i lippines. 

'Tile dotible-row system, planting cassava cv. Kadbao alone Inor combination 
with different no. of mung bean rows, was studied at the Philippine Root 
Crop llRse;arcl ani Traini ing Center. The expt. was laid out using a 
randoliztld complete block design with 3 replications and a 6 x 6 m plot
size. Mung bean pods were harvested at 58, 65, 70, 78, and 87 days after 
planting; ctssava roots were harvested 7.5 mo. after planting. The
double-row planting sy;tem had no advantage over single-row planting tn
 
tiim. of cassava root 
 no. and yield. Tie optimum treatment consisted of 3 
rows of iung heants intercropped betie2n the double rows of cassava, since 
no reductlop , cassava yield was observed. [CIATI 

See also 0021 0022 0026 0027 0044 0075 0175 0176 
0181 

K02 Descriptive and Comparative Studies 

0205 
24071 ZITNAK, A.; Itl1.1, D.C.; ALEXANDER, ,I.C. 1977. Determination of 

linamarlr in Ibilogical tissues. Analytical Biochemistry 77:310-314. 
Engl., Sum. EngI., 8 Refs. 
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Cassava. Linamarin. Cyanogenic glycosides. Analysis.
 

A new paper chromatograrhy method for the determination of intact
 

cyanogenic glucosides (linamarin) is presented. It is based on the
 

reaction of linamarin with p-anisaldehyde, at 85*C, which produces a pink
 

color fluorescent under UV light (lapbda = 166 nm). (AS]
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ABBREVIATIONS AND A.CRONYMS 

A 
ABA 
ac 

Angstrom(s) 
Abscisic acid 
Acre(s) 

EEC 
e.g. 
ELISA 

European Economic Community 
For example 
Enzyme-linked immunosorbent 

Afr. 
a.i. 

alt. 
AMV 
approx. 
atm. 
ATP 
av. 
BAP 
BBMV 
BCMV 
BGMV 

Afrikaans 
Active ingredient 
,(Ititude 
A.falfa mosaic virus 
A 1roximate(ly) 
Atmosphere 
Adenosine 5'-triphosphate 
Average
6 
-Benzylaminopurine 

Broad bean mosaic virus 
Bean common mosaic virus 
Bean golden mosaic virus 

EMS 
Engl. 
El' 
expt. 
exptl. 
-F 
Fr. 
ft-ca 
FYkl 
g 
C 

assays 
Ethyl methane sulfonate 
English 
Preliminary Trials, CIAT 
Experiment(s) 
Experimental 
Degrees Fahrenheit 
French 
Foot candles (10.76 lox) 
Farmyard manure 
Gram(s) 
Giga (109 

BGYNV Bean golden yellow mosaic CA Gibberellic acid 

BOD 
BPNV 
BRMV 
BSMV 

BV 
BYMV 
'C 

ca. 
CANI) 

virus 
Fiochemical oxigen demand 
Bean pod mottle virus 
Bean rugose mosaic virus 
Bean southern mosaic 
vi rus 
Biological value 
flean yellow mosaic virus 
Degrees Celsius 
(centigrade) 
About (circa) 
Cassava African mosaic 

gal 
GE 
Germ. 
GERs 
GI.C 
h 
ha 
IICN 

III 

Gallon(s) 
Gross energy 
Germnan 
Glucose entry ates 
Gas-liquid Thromatography 
flour(s) 
Ilectare (s) 
llydrocyanic sid 
IItlydroxypropyl distarch 
phosphate (tmolified cassava 
starch) 
Harvest inde% 

CMV 

CBB 
CBSD 

CEC 

disease 
Cassava African m aic 
virus 
Cassava bacterial blight 
Cassava brown streak 
dI sease 
Cation exchange capacity 

hp 
IAA 
IliA 
IBYAN 

Illus. 

Horsepower 
Indoleac tic acid 
Indolebutyiic acid 
lnternatiolel Bean Yield 
and Adaptat n Nursery, 
CIAT 
Illustrated 

CER 
CF 
CGR 
CIII 

CO, exchange rate 
Cassava flour 
Crop growth rate 
Cassava leaf meal 

in. 
Ital . 
II 
J 

Inches 
Ital ian 
International 
Joule 

-unit 

CIV 
CM 
cM 
COD 
concn. 
CP 
CSI. 
CSW 
C.V. 
cv. 

Cassava latent virus 
Cassava meal 
Centimeter(s' 
Cherical oxigen demand 
Concentration 
(Crude protein 
Calcium stearyl lactylate 
Cassava starch wastes 
Coefficient of variation 
Cultivar(s) 

lap. 
kat 

kcal 
kg 
kJ 
km 
KNap 
kR 

Japanese 
Katal lamount of enzymatic 
activity that converts I 
mole of substrate/s) 
Kilocalorie(s) 
Kilogram(s) 
Kilojoule 
Kilometer(s) 
l'otassium naphthenate 
Eiloroentgen(s) 

2,4-D 

DM 
DNA 

2,4"-dchlorophenoxyacetic 
acid 
Dry matter 
Deoxyribonucleic acid 

I 
LAD 
LAI 
lat. 

Liter(s) 
Leaf area duration 
leaf area index 
latitude 

EC 
EDTA 

Emulsifiable concentrate 
Ethylenediamiretetraacetit 
aci d 

lb 
ID 
I.E

0 

Pound(s) 
Mean lethal dose 
Land efficiency ratio 
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LPC Leaf protein concentrate resp., Respective(ly)
 
ly.l Lux Rf Retardation factor

~ M Mega chromatography
 
M Molar ROR Relative growth rate 

m Meter(s) RH Relative humidity 
Hal. Malay RNA" Ribonucleic acid 
max. Maximum :Rom. Romanian 

fMC Moisture content Yrpm Revolutions per minute 
ME energy _Russ. Russian,
meq Milliequivalent(s) s Second 
met.' M~inn 	 BM Syenma
i , Milll gram(s) .. . ... :SCN ... .. -, :' ;Lm,...:trg,, : 	 Thiocyanate : ,:
 

mho Reciprocal ohm SCP Single cell protein
 
Min.Mnimum SDS Sodium dodecyl sulfate
 
Minute(s) Sk. Slovak
 

ml Milliliter(s) sp. Species 
im Millimeter(s) Span. Spanish 

mO. Month app. Species 
mol. wt. Molecular weight SSL Sodium stearyl-2-lactylate 
m.p. 	 Melting point aceic Sum. Summary 

SNAA Alpha-naphthalene acetic t Ton(s) 
acid TDN Total digestible nutrients 

NAD Nicotinamide adenine temp. Temperature 
dinucleotide TIA Trypsin inhibitor activity 

NADH Nicotinamide adenine TIBA 2,3,5-Trliodobenzoic acid 
dinucleotide, reduced form compound with N-me-ylmetha-

NAR Net assimilation rate namine 
NCE Net CO2 exchange TLC Thin-layer chromatography 
NE. .Northeast TMV Tobacco mosaic virus 
NER Net energy ratio TSH Thyroid-stimulating hormone 
nm Nanometer(s) (109 m) .DPG Uridine diphosphate glucose 
no. . Number(s) UMS Unmodified cassava starch 
NPFs Nueative production factors UV Ultraviolet 
NPR Net !protein ratio var. Variety(ies), varietal 

4, NPU Net protein utilization VEF Bean Team Nursery, CIAT 
NW Northwest VFA Volatile fatty acids 
OM Organic matter vol. Volume
 
oz Ounce(s) VPD Vapor pressure deficit
 

p. Page vpm Vo lume per million 
P Probability vs. Versus 
Pa Pascal(s) W West, watt 
PAN . Peroxyacetic nitrate wk. Week 
PCNB Pentachloronitrobenzene WP : !,ettable powder
 
PDA Potato dextrose agar Wt. 1eight
 
PER Protein efficiency ratio yr Year(s)
 
pH Hydr gen ion concentration Per
 
pp Pases % Percent(age)
 
pphm Pt per hundred million > More than, greater than
 
PI Pe planting incorporation < Less than
 
ppm *r'arts per million Equal to or less than
 
PSA i/Potato sucrose agar Equal to or greater than 
pv. I Pathovar + Plus or minus 
2Ref(s)Refeence(s) 

s 




A Author Index 

',01 5N'" ; 1 2"
 

ACOSAS INOA J AUL, 3.M 
0o018.00Q163.
 

BIUN K . .,z AZHA:SYAH,N.NA.
 
0126 0163 W5
 

0105 o112
 

yAHMEDS.Y, Z 
 AUUETI,C..M 
0106 
 0112
 

A1e.4AL N,0 9 N A8EO0102 
 016
 

N.Y 7 
:AUTRISHUE, A. 

0127616
 
ACOBT E.PIOZABAAPIO , C..
 

ALXADNER,DJ. 
 BARIOS, T. A. 

:AL:EAN D,
:! N. . . . ." '.. .
 
L0ADE0 ). 016205 00.OO . 

AVAR1D6O M.Io. - FASLE, A.
 

AAI]R, , I),;T
DS BENDERaS , 0.0. : :'
APLUD, . 13ALAGD, C.. 

JROZO, M.C. OF012
 

0125
0157 

0020005
 

RDNT , J.E..
 

0160 . .. 002
 
AALAAN DKER .D 

N'- 10 

AL,: S, J.L. DOS 1IATISIA H.l .
 
*0160
 

ARIAS F., J. bENrRAN,f.(.
 

ARYO,Z .M.' "E .-
 0121
 

)': A AGA, PC(. BERNAL D(*-,1J0'6Z.ft. 
00106 00506 00240U..09 

ARIA F.,3. ENYI:N~r,93 
AN5 J.. DOS 0, 02NDR, -. 



6 1 120001 

~~ 
Q/2q0 7Z 

t . J .. 
0 022 

g28flRR(1103 

001.12~Q~0O l4 

C14si rNit, S. I 
000l3 0145 

CENTRA~L FUEJERCROPS RESEARHC
fNSTITUTE-' 

01H74 

oii~s 

13RIU 1 

H. H 

A.7 
0 

F 

S.N1 

---------

.4 LRUISNI, 
01/1301 

.11AN r 1,3-t-~~A~,S. 

FiU.ROG 
01/1 

0031 

CHANDJRASE$IN 
01 14 

5. 

13U.HUK, W. 
(I~l 

flu/i11 R.L.cHU, 

I 30032 
CIAEVI4EAU, H'. 

r. W. 

, -

4G 

CALIONIJ, (,. 
ol1ib (019/ 

CALDN , LJ1. 
. 

( 
+. ,. 

" 

(I t AD I, 
014b 

cLIFJ 
0120 . 
t,001. 

W.. 

. 
. .. . 

It. I J .:LMN"IUI..CADI , ').G W, 

01.AW,... 

.O 'LL'J H. 

j. 

[.. 

1.)4 4UbAN ... •.. 

C;,A .l" LLLJ I0I +* 1 LIFFNI 3. 

"b +t:' : ' 
5/."-( 4 

."O 
+/ , . 

940 

itC 
. .?+( +:: + L + ,+ .. ; 

• ::001;)05 U99 
. 

Uo4\'\ 

I A, R 

o, o+ 4". 

049 

i 



____ 

+ 


EKPENYONG8,T.E 


(DO 1 

~ELIAS, L.G.x'-~0113 -

ELIZONDO, D. 

0160 : 


-ELUWAR M C. 

Y 0089.o~ 


-EZETA, F.N. 


FARIAS, 'A.R.N. 


00027
 
~FEAU, C.


Y '- 0198I 

FERGUSON, L.a.
 
0159 


FERNANDEZ, MI.
 
0048 


FERRARI, 6. 

0004 


FERREIRA, C. 

0092 


0062 0670016
FIORETTO, R.A. 


FUKUDA, C. 

0064 0065
 

FURTADO, M.J. 

0062 0067 0123
 

GARCIA G., C.A. 

0084 


GHILDYA,
N.P.VIVRIERES
 
GHILYALN.P.0026
 

0136
 

GOMEZ F., I. 

0175
 

: "GUMEZ, G. 
0122 0135 

GONZALEZ C., J.F. 

0147
 

GORDON, C.I. 

0124
 

GUIRAN, G. GE 

0076
 

HENRY, T.A. 

0010 


~ 


..... 


HERREN, H R
~-0i85 0086 0100 

HERRERA 
0087 

F. ,C.J 

HERRERA, E 
1-

ERSHEY,, 
0009 

C . .. 

HILL, D.C. 

0205 

OER/. 

O2{ 
HRUSKA~A.J. 

0034 

HUEI-WANG, S. 
0051 

HUHES, P.A. 

05 

HUSSAIN, A. 
0013 

u 
IHEADWAM, E TUU 

0IERGB E. . 

IKOUN, T. 
0063 

ILYUKHINA, L.A. 
0125 

INDIRA, P. 
0014 

INSTITUT DE RECHERCHES AGHONOMI-
DUES TROPICALES ET DES CULTURES 

ISMAYADI, 
0035 

S. 

" 

JACSON, J.C. 
0176 

JANSEN, . 
0119 

JARA, R. 
0177 

JESUS, V.G. DE 
0015 

JOHNSON, 8.S. 
0178 

JOHNSON, 
('179 

I.M. 

J05, i.e. 
0110 

95 



007 MACBA ILEY, F.E 

J' STEE.S.G. 
'002 

MACEDO1 M.M.C. 
00490052 

MACHADO, J.E 0 
0149 

628YENOA7E) E,-

%26 

h. MADRID B., 

0127 

M.A. 

KAZ~ZI6D.MAFLA, 
0I\\90008 

0. 

317 MAKAMBILA, C. 

~~ 1012A 
-M.P., MAKHAMSERA, P.E. 

0126B* 

INAPE 6,. 
0121WMAKINA, 

0077 
o.W. 

k 

KI O W" I, F.V. 
0.'16 

KNHI, A.A.M. 
0136 

MANILAL, V.. 

05 
MANNAN. M.A. 

0043 

. : 

LABAYAN AL. 
0050 

LAN, G.S. 
~O066 

. MARTELLI, A. 
0120 

MARTINEZ G., 
0127* 

J.E. 

01E-39M 
LEEC.M.MAIHEW, 

0074 
A.V. 

< 
LEESFRG.1MATOS 

0027 

EMA, ;I~H :MATTOS, 

M08b 

LIAN,1.8.MAXWELL,L ] AN , 1:, H .B 
': ' 
.. 

T 0068 0104 0105 01060 

LONGE, 0.0. 
0126 

;LaNS...~ < : 
:ONSANE.; . 
0136 

LOREIO, A,13. " 
;0148 

r. 
' 

F., R. 
0048 

P.L.P. DE 
00440049 0199 

S.0022 " 

MCDOWELL, I. 
0115 

MEDINA, V.M. 
0109 

MOLIN, A. 
0119 0120 

LUALLEN, 
0140 

T. E. MONDARO, 
0026 

E. 

LUU, M. 
0076 

MONrAUNER, W. 
0037 

LULIANI, 
'~0004 

J.F. MONTALDO, A. 

0150 

LUNA R., 
Q36 

J.3M. MONTILLA 
0129 

S., J DE . 

- -LUNDBORG,G. 

00U9 
M-N.ILLA,".J. 

0150 

LYNAM, J. K. 
0181 

MURAES, A.R. DE 
0052 0057. 

96. , : .: ' , : 



5 ~ 

MOjAES, 0. DE~ PARAGUAY, MINISTERIO DE AGRICUL
0028 
 TURA Y GANADERIA. SERVICIO DE
 

EXTENSION AGRICOLA Y GANADERA
 

.. . .PARDO, 
 C.
 

PASARIU, D. 

MORALES, E.O011OtB 
 ...'*: 014 2': .:"
'EAL' °,SV 
 .
 
PAYNE. P.
 

5...-.-0179 

E E 
002;:() ", -P 0 13 5 ., E NAIR. M. 
 -. PAZ, J.E.
 

NAIR.R~b.PERALI A 5.'. 

NARANJO P,.' A.J. 
0141 . 

NARAYANAN, C.S.
 
0156 


NARVAEZ J. 
0008 

NACI0 TO8 AS D 
01j83 

NAOVvRRE1E. D.A. 
0113 


NDIOKWERE, C.L. 


0029 

NEUENSCHWANI)4R. p. 

0"1 6 


NUHIEP L,T. 
01100 

NUIRUHO. J.H. 


0046 

O. HAIR, S.1. 
0045 


OE3ANDO0., L. 
0195
 

. ..
..... K-
" DU00 ,
011tj 

0001331, R. U. 
0075 

0 3,. 

0116 

"A. 


OLIVLIkA, HJ.DE F'. 
0016 

PALANISWANI, M.G. 


0098
 

0).,
0130 

PEREZ C., L. L. 
0172 

PEREZ S., E.E.
 

PEkREAUX, 0.
 
0060\ 

PHILIPPINE COUNCIL FOR AGRICUL

" "0 

URE AND RESOURCES 
DEVELOPMENT 

55 0183 

PHUKON, 
01-33 

J.C.D. 

PILLAI, K. S. 
0098 

PINO P. , L.T. 

PINTO G., G. 

01 

VINTO S. R
0143 0144 

FLUMBLEy, R.A. 

FOESPODARSONO, 

0046 
S. 

"PURTELA, 
PA122 

R. 

PORTO, 
0007 

M.C.M. 

POUZE1, D. 

FRAbHAKAR, 
0202 

M. 

PROVERDS, 0. 

0104OLNGM U. 

RESEARCH AND 

• ,
 

9 



0003.0145~W "' 3 

kt)''iRIMBAULT,Fl1NARS1.,13 
0157 

j.R. 0,.°4 
3<'. 

fpMI~REZ, 11. 

30008 0013 

RAMOS F. , J.R. 
0152 

'''3 

RASHID. N-.M.. 
0041, 

REDONDO, r.R. 
0 162 

3 3 .. ' 

0008 

RINCON C., 
0143 

, .. 

C.J. 

: 

-0008' 

",,,, ROCA, W. M.'• 

000 0013 

SROEi:R, 

: 

: : 

': 

:RODRIGUE, EL 

faBL-IN-G.0H., 

'019 0120 
RODRsI DU I , 

..... OHE1R, R, DA S, 

'''.RODRIGU.E,;DEJ. 

• 

" ,"ROWE,A.0. : 
.0107 

ROHIRO R.DA .. . . . 

004, O ;-

KA , 
0077 

HW. .. 

'090'''
 
.AM014HIN, A.V. 

018.. V. , E. 

.
SANINT. L. 3 

0186 0187 '~ 

SANIOS. A.F. DOS * 

,0062 0067 " . 

SAN(OS, C.D.
 
091 0092 

'-3 
sArJOs, J. 

bI-tlIttA, E. 

'mCHID -, A.- ~0121 ''., 

"
 
SCHULZE, W.f. .,' " "
 

012 1 . "'1 

SCHWAEE, W.M. 
0057 . 3 

SEFA-DIDEH,SS. 

.Y.
 

LVA. O0111 


'0.
 

o1u

. .. . ., 

oSiL D
A 


IVO . .I OE 

SILVEIROA, F.J.DO 
019700.. 

0048,SULLY
M.,
 
.9 LUU A. DO s. .A, L 

00440049 0199 

3)14'1:,9017 kl? 

'39p '3 3 
SAKA, V.3W. S A DA. S. 



10189015
 

S~-4WUAITTRIMN 
0066 :00'74 

SUPERINTENDENCIA DO PLANO DE
 
VALORIZACAO, ECONOMICA DA REGIAO
 

Bf4iASI
L 

0190
 

TABLANTE T., 0.3. 

0039 


DA 6OSENOPI-WEECHFRNEIA 
TAIUL.H. 


01-

TALATALA, R.L."007
 
0040
 

~TAN,'i(.H. 

0159 


TANZANIA, MINISTRY OF AGRI-

CULTURE
 

0191

Op0 O015
 

TERRA, W.R. 

0091 0092 


TERRY, E.R. 

0060 

TEWE, 0.0. 

0131 0132 


THANGAVELU, K.
 

0133 


TRUJILLO, C. 

0122 . 

UDOR G.D. 

TU14 


UNNEVEHR, L.,. 
0192 -. 

0VIETRAC. 

01EAo97 . 
r ILLAMhYOR JUNIOR, F.. 

0041 0050 0204 

VILLEGAS G., A.
 

0095~
 

WARGIONO, J.
 
04
 

WARWICK, D.R.N.
 
D OL.E. ..- 1,1.l--- .-

00
 

WATANABE, 1.
 

WATTS, R.
 
0193
 

WELSCH, D.E.
 
0194
 

WHEATLEY, C.C.
 

WTEBRWW
 
0171BRG WW
 

WWRL
 
0158
 

WURDEMANN, W.
 
0171
 

YANINEK, .S.
 

0100
 

YASEEN, M.
 
0080 0096 0097
 

VUSOF, m.
 
0106
 

USUF H 
 ..
 
01 0 1 . 

ZAPAIA, L.E.
 

0135
 
ZITNAK, A. 

0205
 

n 99
 



"Subject Index -... 

'ABSORPTION ASPERGILLUS 
0017:i ,ii : A;.:!:,::.?j!';!: ': ,:.i : . h ,, ' 0036 0084'.. INDUSTRIAL MICROBIOLOGY ':h : : ° 

ACARICIDES0056 0059 0079 0098 0168 0174 : 0157 0159. 

ADHESIVES' 0TT7 
0107 0143 0165 

AGRICULTURAL EQUIPMENT " SCOSTS 
017 

01US40AI . 
' - . . " " ;
BACTERIOSES 

HARVESTING .. 0061 00620063 0064 006t5 0066 0071 " 
.0179 ,'0167 

PLANTING 
0183 0193 0203 

DISEASE CONTROL 

0175 0179 0058 0059'0060 
RESISTANCE 

. AGRICULTURAL LIME 
00190174 

0026 

,LCOHOL . 
BAKERY PRODUCTS 
CASSAVA FLOUR 

.FERMENTATION
FERMENT"0174' -
0174 N 

0117 0135 0185
COMPOSITE FLOURS 
0117 0135 0185 

PROCESSING 
0174 0178 0183 

WHEAT FLOUR 
E01170135 

PRODUCTION 
USES . BANANA-PLANTAINS 

0150 0158 0174 0178 0183 0022 0113 0186 0187 

ALEYRODIDAE .
0073 0O05 0167 

BEMISIA 
0073 01&7 0174 
BIOLOGICAL CONTROL 

A M I NO.. . C... .0 05 8 0 0 5 9 
AN0121A.I INSECTICIDES 
ANALYSIS 0058 0059 

S0S113 RESISTANCE 

J 01135~LEAVES 09 
0014 .BIOCHEMISTRY 

ANASTREPHA MANIHOTI 
0009 0011 0013 0056 0064 0092 0119 
0120 0156 0157 0174 

INSECTICIDES 
0034 BIOLOGICAL CONTROL 

ANIMAL PHYSIOLOGY 

0064 0131 0132 '0090 

INJURIOUS INSECTS 
0034 0079 0080 0081 0085 0086 0087 

0095 0096 0097 0100 

ANTHERS INJURIOUS MIIES 
0079 0085 0086 0095 0099 0100 

0004 0105 0110 MYCOSES 
TISSUE CULTURE' 0034 
0108 "VIROSE 

AONIDOMYTILUS ALBUS 0034 

0174 BIOMASS PRODUCTION 
INSECTICIDES 0045 0050 0159 
0082 

APICAL MERISTEMS 
BITTC ( CASSAVA 

0010 0015 001. 0077 0084 0119 0146 
TISSUE CULTURE 0169 01/2 
0006 0174 ROOT PRODUCTIVIlY 

ASH CONTENT 
0102 
STARCH CONTENT 

0012 0114 0122 0126 0135 0002 

100 



NN " ! N N ' N N 
QIOI~• 

0052 0053 0054 0061 0062 0064 


OQ65 0066 0067"0080 0083 0091 0092" 

; 01230149 019 019 019 

: GERMPtLASM- ' " 

N ' ,i 0 10 : "':'G " ""/, "" MARKETING N
'NN002273 

:"' ': ' 

:N>.NN017 0190 

SOCIO-ECONOMIC ASPECTS
 
"
 

S0109
; ..
10173 0178 

"BEAZIL ::rRESISTANCE,
 

ANALYS7I0
" S '0SYMP1OMATOLOGY
"0135" 0 2 

CSSAVA FLOUR
017017 

Q1 

"
 
C A L C IUM "' 

-0012-0017 0033 

N ROT PRODUCTIVIT SECS 

0018 0i0268R.7",.N. . 

r. }C A M E R O O N : 

."."0076 -9 


,.'i.:-.MARKETING .
 B0135SOCIO-ECONOMIR .ASPECTS .
 

01IG, 0 


;. CANO'PY 

0:)101 Q0102 

CARBOHYPE CONTIENIT 
001 008 Q04,0114 0135 0136 0130 

" AMER7 1 

,- LEAVES 
0015,
' : :,': . .PRICES 


0076 
T0015
052 053 0103 , 


" STEMS 


S015 01C"
CARBONDIOXIDE 


S-. 0101 02 
..... CARIBODRAN CIENJ


002.0023 0040116
- i27 0136 0138 


S 0079-0 0 0096 0097 

V03 01841 

.,/ )
SOtCIO.-ECONOMIG ASPECI 


ROT. '.'SSAVA01C 021RPOLONA C000'E 

, c;rL;{ ~.NSlEI~ FiC IDES , ,
7:ii:!:"0)o/9 ;," . .CASSAVA
' 
-
CARIBEAN 


STE 
0145 0196 

P -

C ARON OIOI1 


000" 

,,Nb3
" 


A 

SSA AFRIAN
 

DISEASE CONRO
 

" 1 N N{ .. 
EPIDEILG
 

S 01 TOOG 
6050 0071 . ... 

,
' '-,." " ... i," " " /.. .
 

CA55AV" DA" LIL"" " '"
kl) IG'" 

: 0193';". " - :,:<.i
" . ' . ..


'CASSAVA DREAD " ' "" 
 + !"i,

00146 0172R 01 0 . , " " ' N 

ISASEOCOAROLTYSIS 
0145 ILG ' 


CASSAVA DROWN STREAK VIRUS 

0073000 


0T1EAC VIRU5
0CASAV I3R1W3 0S
 
CASSAVA CHIPS
 

CAT TILE
 
0143
 

0"! 3'1"00i110RESOSTAN E N 

11b 0 12 1 016, O h 0 1 8 1 50 15 .' 3 Ja,. I0 
0 1.E, ()19.3
 
DRYINU0115 014'i 0185
00.3I 0165 U-17FCN CONENT
 

C)13V CH

INDUSTRIAL MACHINERY
 

INDO6S f R '
 
INU '- 1R71I
ATO
0 116 0760 01009
 
MARKETING
 

0116 0163 0171 0I 13
 
PACKAGING
15 


0
0165 
_ :~ 

0163 0165 01 5 01 9
 
PROCESSING
 

0031 0135 0149 0153015017 0171
 

SOLAR DRYING
0127,0149 015
 
NDSTRILM0007 HSTORAEE
 

0116 0165 1185
 
URIOUS NSECTS
 

01 014 0103 193
 

SWINEA24 


RADE
 
0116 016 0165 0171 8 5 0193 

COMMON MOSAIC VIRUE

0034 0167
 

FLOUR
I.IUROUG IS1CT
 
COMPS0 I 1 48 1 0 1 
 1
 
0174 01 0130 035
CONSUMPRDI
 
017 015 00149 1
 

COSTS
 

0165 0185016 b 9 0191 



' DRYING CASSAVA CH-IPS 
S0117 0135 0147 0165 0185 
INDUSTRIAL MACHINERY 

0031 0 116 0 123 0127 
0130o 1507 

0135 0)110 
174 08 

01650185 0189 0193 
INDUSTRIAL MICROBIOLOGY CASSAVA FLOUR~. i 
0158 
INDUSTRIALIZATION 

0111,0113 01140117 
0145 0147 0151 OlS 

01300135 
0163.0165 

7--- ~ 06517 607 67 68 60 09 
MARKETING CASSAVA MEAL051 0191 
0147 0163 0172 0176 0191 0129 0157 0163 0165 01 7 0185 

A' 
NUTRITIVE VALUE 
0113 

CASSAVA STARCH 
0003 0136 0137 0138 0139 0140 

PRICES 0141 0142 0143 0144 0145 0150 
0147 0163 0165 0176 0185 0169 0191 0151 0154 0155 0156 0161 0164 
PROCESSING 0165 0171 0174 0176 0181 0183 
0114 0117 0135 0145 0147 0151 0165 0189 0192 0193 
PRODUCTION GAPLEK 
0147 0163 0165 0172 0191 0203 
PROTEIN CONTENT GARI 
0113 0114 0135 0171 0193 
STORAGE PELLETS 
0147 0165 0185 0116 0161 0163 0171 0189 
SWINE TAPIOCAS 

0130 0176 0164 0171 0176 0183 
TRADE 
0163 0165 0176 0185 0191 

CASSAVA LEAVES (VEGETADLE) CASSAVA PROGRAMS 
ANIMAL NUTRITION 0203 
0123 ANIMAL NUTRITION 
NUTRITIVE VALUE 0107 0116 0170 
0123 GERMPLASM 

0107 0174 
CASSAVA MEAL HUMAN NUTRITION 

0129 0173 0170 
COMPOSITION PLANT BREEDING 
0122 0.157 0107 o174 
CONSUMPTION 
0163 0165 0185 CASSAVA STARCH 
DRYING 0164 
)165 0185 ALCOHOL 
. 1'rUSTRIALIZATION 0150 0174 0183 

-. .i65 ANALYSIS 
NUTRITIVE VALUE 0003 0130 0139 0140 0141 0145 0151 

i 
!: 

" 
u i 

; 0122....;PELLETS 0154 0156CONSUMPTION 

0163 0165 0182 0189 
PRICES COSTS 
0163 0165 0185 0142 0143 0165 0181 0182 0183 0189 
PROCESSING 0193 
0122 0124 0157 0165 DETERIORATION 
STORAGE 0174 
0165 0185 DEXTRINS 
SWINE 0144 0165 
0122 DRYING 
TRADE 0137 0141 0143 0144 0165 0171 
0163 016t5 185 ENZYMES 

0154 0155 
CASSAVA MOSAIC VIRUS FACTORIES 

0074 ,-0142 0143 0144 0171 0176 
FERMENTATION 

CASSAVA PRODUCTS 0141 0143 0144 0171 0174 
0119 0166 0182 GELATINIZATION 
FRESH PRODUCTS 013B 0151 
0122 0165 01810185 INDUSTRIAL MICROBIOLOGY 
PROCESSED PRODUCTS 0154 0155 
0112 0134 INDUSTRIAL STARCHES 
CASAVE 0143 0144 0165 

0145 0147 0172 INDUSIRIALIZATION 
CASSAREEP 0142 0143 0144 0165 0171 0176 0189 

0033 MARKETING 
CASSAVA BREAD 0144 0161 0171 0176 0181 0102 0192 

0145 0147 0172 0193 

102 



MOULDS 

0156 0174 
PACK(AGING 

0144 0165 
PARTICLE SIZE 
0003 0140 0144 
PRICES
 
0142,0143-0165-0176 0181 
012o 189 

019?2 

PROCESSING 

0136 0137 0138 0141 0142 0143 0144 

0145 0151 0156 0165 0171 0174 0183 

0193: 

STORAGE~ 

0141 0144 0165 0174 oI2 0183 

TEXTILES 


0143 0144 

TRADE 

0142 0144 0161 0165 0171 0176 0192 

0193 

USES 


A0137 0138 0139 0140 0143 0144 0150
 
0161 0165 0171 0174 0183 0189 0193 


• VISCOSITY 

0137. 140
 
WATER REQUIREMENTS (PROCESSING) 

0144 


CASSAVA VEIN MOSAIC VIRUS 

0167 


CATTLE 

0107 0123 0124 0125 0134 


CERCOSPORA CARIBAEA 

0034 0167 0183 

DISEASE CONTROL. 


0060 

DISEASE TRANSMISSION 

0060 


6SYMPTOMATOLOY 


- CERCOSPORA VICOSAE 

S'-	 DISEASE CONTROL
 

0060 

.YMPTOMATOLOGY 


0060
 

CERCOSPORIDIUM HENNINGSII 


0034 0167 0174 0183
 
DISEASE CONTROL
 
0058 0059 01560 

DISEASE TRANSMISSION
 
0060
 
SYMPTOMATOLOGY 

0058 005? 0060 0068 


CEREALS 

0021 0022 0116 0134 0161 0186 0187 
0190 0200 0203 

CHROMOSOMES 

0108 

CLIMATIC REQUIREMENTS
 
0009 0013 00150033 0034 0058 0059 

0069 0078 0081 0087 008 0116 0152 

0153 0157 0183 

GROWTH 

0007 0019 

PRODUCTIVITY 

0007 0020 0023 0036 0048 0049 0060 

0102 0167 0162 0196 0199 0203 


CLONES
 
0026 0102 0110
 
ASRONOMIC CHARACTERS
 
cooe
 
HYBRIDIZING
 
0106 0108 

COLOMIA-.--, 
 .
 
0007 0009 0013 0019 0020 0036 0038
 
0057 0071 0080 0081 0082 0084 0087
 
0094 0096 0122 0135 0141 0152 0195
 
GERMPLASM
 
0008.
 
MARKETING
 
0144 0181
 
PRODUCTION
 
0143
 
SOCIO-ECONOMIC ASPECTS
 
0168
 
TRADE
 
0144 0186 0187
 

COMPOSITE FLOURS
 
0114 0117 0135 0185
 

COMPOSITION
 
0012 0017 0021 0035 0045 0083 0104
 
0115 0118 0119 0121 0127 0152 0153
 
0159 0203
 
CASSAVA FLOUR
 
0113 0114 0130 0135
 
CASSAVA MEAL
 
0122 0157
 
CASSAVA STARCH
 
0136,0136 0140 0144 0156
 
LEAVES
 
0002 0014 0015 0018 0033 0043 0116
 
0167 
ROOTS
 
0015,0016 0033 0043 0051 0052 0053
 
0103 0107 	01I6 0122 0126 0128 0131
0132 0146 	016/
 

ST"EMS
 
0015 0033 0036 0043 0196
 

CONCENTRATES
 
0125 0134
 

CONFECTIONERIES
 

CONGO
 

COPPER
 

0018
 

CORTEX
 
COMPOSITION
 
0126 0128 0131 0132
 
HCN CONTENT
 
0131 0132
 
USES
 
0077 0126 01126 0131
 

COSTA RICA
 
0034
 
MARKETING
 
0160 0186
 
PRODUCTION
 

0160 0168
 
SOCIO-ECONOMIC ASPECTS
 
0185
 

103 



-OSSBREED IN 0119 0'120!,
 

0105 010 0110011901
 

- / ~'CYANOGENESIS
 
CULTIVARSROT~::~0001 0002 0003 0005 0006 o)O7 0011: 0146 

014 0015 00 16 0030
 
001 0032 0033 0046 0048 0051 0052 CYANOGENIC GL:UCOSIDES
 
40053 0054 0057,00568 0059 0061 0067 0010 0116 0135 0174 0205
 

0082 0114 0115 0117 0135 0141 0144
 

"~o1 0019 002~8 


0145 0146 0149 0165 0168 0169 0172, CYTOGFNET ICs 
0181 O0183-0196-0203.: ------. 0110..0174-.- '~- 44 

T AGRONOMIC CHARACTERS 
0021 0034 0101 0103 0104 0109 0167 CYTOLOGY 

0104 0107 0009 01 

IDENTIFICATION i".' DETERIORATION 
0062 0073 "? . 0149 0152 
ROOT PRODUCTIVITY CASSAVA STARCH 
0020 0022 0023.0026 0036 0045 0049 . 0174 
0050 0072 0073"0103 0104 0107 0109 ROOTS ' 4 
0167 0182 0197 0201 0204 0051 0052 0053 0051, 0055 0056 0057 
SELECTION - - 0116 0146 0174 : 

0023 0026 0072 0103 0107 
STARCH PRODUCTIVITY DETOXIFIC(OTION 
0045 0104 0119 014o 
TOXICITY 
0167 . DEVELOPMENTAL STAGES 

0038 0041
 
CUL1IVATION SYSTEMS BRANCHING
 

0025:0028 0032 0044 0058 0059 0180 0043 0101
 
FALLOWING FLOWERING
 

. .0022.0034 0181 0198 -, 0108 
INTER-CROPPINO . . GERMINATION 
0021 0022 0027 0027Y:.J05 0167 0172 0033 0034 0036 0082 0104 0105 0203 
0174 0175 0181- Ctt'-."195 0196 0197 ROOT DEVELOPMENT
 
0190 0199 020,1'.,202 0203 0204 0174
 
RUTATIONAL CROPS
 
0026 0167 0200 DEXTRINS
 
SHIFTIN1- CULTIVATION 0144 0165
 
0171, 

DIOSCOREA
 
CULiURE MEDIA 0108
 

0063 0155 0156 0158 0159
 
T'SSUE CULTURE DIPLODIA
 
0008 0108 0036 0084
 

CUTTINGS " DISEASE CONTROL
 
0013 0014 0015 0028 0048 0058 0059 BACTERIOSES
 
0078 0094 0168 0172 0193 0058 0059 0060
 
GERMINATION MYCOSES
 
0033 0034 0082 0058 00,5!90060) 
TIMING VIROSES
 
0036 0203 0058 0059 0060 0072
 

PROPAGATION
 
0031 0106 0167 DIEPI"SE TRANSMISSION
 
ROOT PRODUCTIVITY - ,TORS
 
0018 0022 0023 0036 005) 0102 0167 0060
 
0174 0182 0204
 
SPACING DOMESTIC ANIMALS
 
0007 002- 0034 01)50 0102 0167 0174 0107 0121 0122 0123 0124 0125 01-6 
01810182 0183 0204 0127 0130 0131 0132 0134 0176 0184 
STORAGE . . - 13 0176 0184 

0036 0167 0174 182 0183 0203 DOMINICAN REPUBLIC
 
0024 0027 0048
 

CYANIDES MARKETING
 
0033 0172
 
DETOXIF-ICATION PRODUCTION
 
0119 0172,
 
1HUMAN HEALTH SOCI[O-ECONOMIC AFPECTS
 
0119 0120 0169 0172 :
 

: i:'.',.104,i::,:" : : " ' : : '' : ." .: ,. : :: : : > .L 



DR~IED ROOTS. ALO N
~00311 0123 0127 01Z4 oM 1 450'q0'149 ~0022 0u34 018) 019BOIS013,0165 0174 01a3 Q05 0109~0203i,0116 0163 i017109 
DSTRIBUTION 
 FATTENING
1
 

iAKTNG ' 
 01 o ,,

017160163 0171 02 0193 

FEED CONSTITUENTS
DRYG 

1 0124 0125 0126 0127 128 0129 01.30
1 9 01310132 0184 
 0134
 
CASSAVA CHIPS DONEMEN RiOOr.0031 0135 0149 0153 0165 0171 Ql185 012 
CASSAVA UO.E. 0 0o12 

CASSAVA STARCH 
 FLOURS
 
0137 01410143 0144 0165 0171 
 0122
 
INDUSTRIAL MACHINERY 
 MAIZE MEAL .0144 0165 
 0122
PELLETS . ' . .,MEALS 

0171-i 
 0122
 
TAPIOCAS ." 1 

0171 FEEDS AND FEEDING
WATER CONTENT .,0107 011b 0121 0122 (,12.30)12410125 
011 0152 0153 " 1'26 027 o128 0150 0-:l
 

ECOSYSTEMS 
0090 FERMENTATION
 

0122 0141 14l3 u144 01,7 0171 
ECUADOR 
 PROEIN ENRICHMENT
f ,0167 
 .0I18 0174, 

ENERGY PRODNUSECT FERMENTED PROUJrS
IvI rY
0047 ' J50 0150 0174 0178 0183 

ENTOMOLOGY 08 
 FLOWERING
 
0078 0080 0081 0040087 0 0uj100 
0094 0100 

EPIDMIOLGY . FLOWERS 
007EIOOG 
 0004 0105 (0!0E )111) 

ERINNYIS FiLLO FOIGE () 
0091 0092 0167 . FORAGE 

INSECTICIDES 
 0123 
00'34 

-, . FOMES L!GNOSUS 
I'TH1ANOL 0183 

-. 015 0158FOOD ENERUYf 
ErHIOPIA 

0 
0012 Q047 0111 
01 0193 

1,111b 0123 0126 01H7 

EUDIPOSISFRASILIENSIS 
INSECTICIDES 

FOOD PRODUCTS 
0115 0117 0118 0135 0137 '013 0140
0079 "0 
 14340144 0171 0174 0105 0193 

EUTERA CS ORIENTAL IS0U098IANCliIU FORAGE0107 012-3 

S FACTORIES 
CASSAVA CHIPS FRENCH GU IANA 
0171 - ' 0026 0080 0097 -
CASSAVA FLOUR 
0176 .FRUITS 
CA3SAVA STARCH 0105 0108 

* 0142 0143 0144 0171 0176 
GARI FUSARIUM 
0171 ('036 00114 0174 
PELLETS
 
0171 G).fTAPIOCAS . GAPLEk" ..
0171176 0203
 

105 



6r~l TIMING, 
COM1POSITION 0015'0019 0022 0023 0032 01046 OO4 

ONS 116~ '~' <"""" 0103 0107 0141 '0167 0 10182'0163 
- FACTORIESV? $<4 -" 0195 0203 
0171 HCN C-HENTEI 
FERMENTATION 
01WB 0171> 

CNET 
0Q21 004OI)104 0119 0203 

NUTRITIVE VALUE 

:PROCESS ING 

'~2~0118 0171 0193 
STORAGECASSAVA
STO~ASE~K,0144> 

01135, 
STARCH 

-

---- -CORTEX-.-- -
GELATINIZATIO I" 0131 0132 ," 

' .0138 0151 LEAVES 

GENETICS " '""" " '0015, 

i/!003;0005!001 012 011 01740015GERMINATION 0015 00160 01311 01321 . ... : 

CUTTINGS 
0033 0034 0036 0082 0203 HERBICIDES 
SEED 0034 0036 0066 0107 0:167 0168 -

-0105 - HUMAN NUTRIIION 
TIMING -00350111l 0113 0119 0120'0170 0171 
0036 0203 01635 

GERMPLASM 
OOOB 006o 0104 0106 0107 0109 0174 

HYRD -
0Y 500DS 

GH.. " GHAN . -- PRODUCTIVITY0174 -" " " '" 

0071 0076 0115 0118 0138 01740-RESISTANCE -- : 

'GLOMERELLA CINGULATA 0103TIO 
DISEASE CONTROL " . SELECTIO .0 "' 
0060 " .- ROOT PRODUCTIVITY . " 
SYMPTOMATOLOGY 0103 0174 
0060 0067 

GLOMERELLA MANIHOTIS ILLUMINATION0009 0069 
0069 0167 " " 0009 0069 
DISEASE CONTROL INCOME 
00 i8 0059 0055 0111 0127 0147 0162 0172 0177 
SYMPIOMATOLOGY 0178 0181 0183 0167 0202 0203 
0058 0059 0071 

INDIA 
GOATS 0014 0071 0074-0098 0103 0110 0114 : 

0124 0133 0136 0155 0156 0202 * 

::., ;: , GRINDING GRINDNG;' : , .GERMPLASM: ,0174 ' i " '-: " 

0117 01:3C 0144 0165 
- . INDONESIA 

GROWTH 0018 0 0 0035 0042 "0046 0047 0071 0146 01641; . 
0007 0010 9 0174, 0201 

GUATEMALA GUATEALA
'0161 

MARKETING 
0192 

UIAUGI N E A  .. 0161 0203 

:f 0076 
SOCIO-ECONOMIC ASPECTS 
0203 " 

GUYAN1 0 0 
TRADE 
0161 0192 . 

- t INDUSTRIAL MACHINERY 
S HARVEST INDEX 0144 0165 

0016 0050 0101 0102 0104 0196 
S - " '- INDUSTRIAL STARCHES ' . 

HARVESTING 0107 0143 0144 0165 

0026 0020 0030 0031 0104 0172 0164 
AGRICULTURAL EQUIPMENT INFLORESCENCES 
0179 0004 0105 0108 0110 

106 

- ~ I 



~INJURIOUS INSECTS 
22V00- 00R36 00760 060, 0091,0083 

0084 0067 0090 0096 0097 0103 01521
018 

'~ANASTREPHIA IANIHOTI 
034 

00ANIDOMYTILUSALBUS 

i IRON 
" , 0012 0111 

IRRIGATION, 
002 03 003 0107017034006 10 07 

ISOLATION' 

,DISEASES AND PATHOGENS 

.00610063 0064 0065 0066 0073 

.

00~~O59 0065 0167 0174 
AELNHE~CHAL.YBEA 

IVORY COAST) 
-0602~03 01A7 

':L; 4 

j:0034 0091:0092 0167 
iEUDIPLOSIS BRASILIENSIS 

0079PHENACOCCUS MANIHOTI 

. ,! 
0072-0073 

I 
LABOUR~0116 0185 '• 

SILBA 
6006500860088 0095 0100 

PENOULA01123 
> 

HARVESTING 

PLANTING 

ZONOCERUS VARIEGATUS . 0175 0161 0203 
-0065PROCESOING 

INJUIOUS0165 0171 
INJUIOU MITES 
-0026 0030 0059 OC'79 0063 0066 0089 LACTIC ACID 
0099 010T 0162 C163' o. 2i 
OLYGONYCHUS PERUVIANUS 
0007 0167 LAND PREPARAT;01oN 
MONONYCHELLUS TANAJOA L:o 6240,:134 0078 0172 OiO 0103 
0056 0065 00950 0 0020)3 07 0120600ITETRANyCHUS CINNABARINUS ROOT PRODUCIIVITY
TETRANY00BH17.CI"NABARIU . .. 0023 0167 0174 0182 0199 0200
0098 0174 

: TETRANYCHUS URTICAE LEAF AREA 
0007 0167 0203 0007 

0204 

INOCULATION,: 0019;0020 0075 0157 
0019 0020 05 PONS 
DISEASES AND PATHOGENS 

L'. VE:L.&EAVES 

0007. 0031 0030 0043 0090.AMINO ACIDS 
0026001 0014 

V-

INTSECT . .IOLOYI0060 0 '0064 0066 0093 0094 
0080008000 008 o(93 Q94 

/ "; ::I 'S .... .. '0092 
INSECTICIDES' : -) >:' " - "002" 
0022 0034 0056 0059 0079 0082 
0102 0172.015 

0A 
ioo 

0093 

ANALYSIS 
0002 0005 0011 0015 0029 
AN IMAL. NUTR1DN 

0W 16 : 
0092 0116' CN "CONTENr 
0CN OT 

MINERAL CONTENT 

0092 

" ? 

INTER-CROPPING . 

0023 0167 0172 0174 0175 0162 (0201 
BANANA-PLANTAINS -00140015 

0022 : ,VITAMIN 
BEANS 

001 0033 
PROTEIN CONTENT 

CONTENT 
0167' 

COWPEA LEGAL ASPECTS 

0021 0199 0202 
GROUNI)NUT 
0021 0198 0202 
LEGUME CROPS ' 
0021 0027 0195 0196 019? 0199 0202 
0203 0204 
MAIZE 
002.10022 0181 0196 0203 
RICE 
0203 
SORGHUM 
0021 
YAMS 
0075 

-'p 
IPOMOEA BATATAS 
0027 0155 

0176 

LIGHT 
0009 0013 0069 0167 

L.NAMARIN 
00 

LVSINE 
0121 

MAGNESIUM 
0012 (633 066 018. 
ABSORPTION 
0017 
ROOT PRODUCTI V I I Y 
00100)026 

>i.-,0 1 :,.. . ' "" ' 107, : 



~"'~ 

S 

"~ i'' 

: 'v, 

MLSIA NONCHELUS TA 
0010 0O0250O 0071 0105 0112 0153-t 
GERNPLASM 

0055 0100')Q 
BIOLOGICAL CONTROL 

0104 0106~ 0058 
INSECT.ICI1DES. 

MALNUT(RI T ION ~ 0058 

0012 0016 0085 ".: 

NA HT, "AIOVI 0051, 0054 0156' 0174'' 

~<004 ~ ______________MUKI BAT-- SYSTEMS' 

ANIHOT POHL II 

E ," ,r + MYCORRHIZAE 

<MANURES
~DUNS 

0019 0020 0174 

0202 MYCOSES 
0006 0034 0036 0067 0068 0069 0070 

;M'ARKETING. 0071 0084 0167 0174 0183 0203 

0022 0160 0162 0166 0180 0188 0194 DISEASE CONTROL 

CASSAVA CH-IPS 0058 0059 0060 
0116 0163 0171 0193 NEMATODES 
CASSAVA FLOUR 

S,0147 0163 0172 0176 0191 0075 0076 0077 

CASSAVA MEAL 
0163 0173 NIGERIA 

,CASSAVA STARCH 
0144 0161 0171 01760181 0182 0192 

0012 0029 0063 00710075 0080 0086 
0088 0096 0100 0126 0131 0132 

0193 - MARKETING 
GARI-01930171 ,03 PRODUCTION 

PELLETS 
0116 0161 0163 0171 

ROOTS , 

TRAD 
D0193 

0 

0116 
TAPIOCAS 
0171.0176 

NITROGEN 

0007 0014 0018 0019 0020 01021 0023 
0025 0026 0028 0033 0049 0050 0068 

MCHANIZA .. ... 
HANIZTIN 

0107 0174 0183 0196 0197 0198 0199 
0202 0203 0204 

0031 0179 0184 NUTRITIONAL REQUIREMENTS 
0031N01510007 0014 0017 0018 0019 0020 0021 
003C075I 7 00025 0026 O028 0033 0035 0042 0043 
SPROCESSING 0044 0048 0049 0050 0107 0167 0172 
0031 0104 0174 0183 0195 0196 0197 0198 0199 

METHIONINE 0200 0202 0203 0204 

0113 0121 OIDIUM 

MEXICO0167 0203 

0009 OLIGONYCHUS BIHARENSIS 
SOCIO ECONOMIL ASPECIS 0098 0174 
0!75 

OLIGONYCHUS PERUVIANUS 
IIICROSPOROGENESIS 0007 0167 

OIL() 
PACKAGING ' 

INERALS 0144 0165 

0012 0014 0017 0018 0019 0020 0021 
0025 0026 0028 0033 0036 0042 0043 PANAMA 

"0044 0040 0049 0050 0068 0107 0111 0127 0130 
0174 0183 0197 0198 0199 0202 0203" ;+ + ";- ." " ;- • " ' : 

PRODUCTION0 165 ' -

,MITE CONTIROL - TRADE 
0038 0063 . 0165 " 

'ACARICIDES 

00513 0059 0079 0098 0168 0174 PAPER INDUsTR.
0143 0144 

MONONYCHELLUS CARIBEANAE 
RESISTANCE PAPUA NEW GUINEA 
0005 0070 

108 



(D15C'3 E4~, 	 x PLAN7HEISGfI 
.. .... .0007 64.3.C 

('003 0140144 0 0104 096 

033 0034 	 0036 000 043 01010 . 

4 ~~ ~ PLfAN1IPIIYSIOLOIICAL PROCESES 
4 076 0900 ' 2'000?7 L 4FOOD:PR)UCTE
 

0137PLAINT 

PRICE,SINZP . .: 0 80 7'
 

R3EPROh1UCTION 
0102 010 0110 5 

l001,51 014,1;01414 01417 Q PN U 0011 

SPELLET.
 
i 116 '21 	 0 O 4 0 0 ,16V1oSRI TISSUE CULTURE
 
PROCESIN6 
 000W) 01740 

PLANt ING
 
PEST CONTROL 
 0014 000 0033 0046 000o4L
 

40007 0:022 o031 uoo3S Co), (oo)5oor,o AGRICULIURA, EQUIPMENT

Q44072 00797 0082. 0083 rooFjt oojY'0ova 017G 0179
 
0168"0172 
 0 1/4 0182 0195 	 C.Js 

0010220107 0172 017050181 0182 0183
PT OAIO 
 019t5 0203
 
0050 0059 008 (004 Q093 01:941 LADlUR
 

'" , 	 r175 018100 0203
 
PET IO0LES MEOIAN If. ION
 

003;:s 0090 
 00U1 0"/8 07 0
 

pl4 
 SPACING 
0011 0023 0014 00| 011 01,2 0007 0023 002 0032 00:34 00490 
CASSA0 7PSTARCH) ('102 0107 016? 0r74 0178 0181 0182 
01:37 014 0144 01 F 141, 10- 011 0106 0199 0120 01 0 0 
:00072" NALY95 ) 0 0RI SV1 

4o5l°2 0'02g 0026, 006 0' 0048U"0419 
08 oI..; 0107 026 0174 01 8 03 .199
 

P40ENACOCCUS 0200 124
 
00130 0093 :(00) 0097 O ,0
 

P'ULLEN
 
PHLNACOCCUS MANI04 	 010 01107 

REBIsrANCE FULLINA IO01
 
008 0102 0105 0101 010
 

PHILIPPINES .. PUSI-hortiisr uius
 
0040 00,0 0010Ol04 01 03 2 01 o)6
 

4 	 MARLET ING
 
0l162 
 . rn L0t3
 
PRODUCT ION 013 )I,6 1
 
00885 016.2
 
SOCIO-ECONUMIC: AS'ECTS PLIULTRY .. .
Q162 0201 12t 0129 011! 

i :;;".:00&4000 019 013201 'DR: PWLR UOURCE13 
0007 0 01 0014 .2. - -

PHOIIPURUS 
. oo'u 


0023 0028 002 ('Q.: 0033- 0049 0
 

440199. 0202 924 02417 01 1706 

44 PHOTOSYNTHESIS 	 . PIE )204 1I 1206 

]CI4ILS 0165 066 176 07 13 1208 
5P IOLAIOLU 0187 0 1 091 02192 0194 0190 0203 

P00/YS1L 011 	 0030 0114 014 016 014 014 146
08019 003 300700 5I j.86 040156 .170126 0e G280..193


QQ6q 01 0131 0132 027.4 DRYING 
0031011 021I j 011u 013 0132 I1

PLAT ~t1l~FQy027 012014A 0144 1)14" 014? l~000 (,Il, (01416 0266 0267 02935'0165 0171 1)2114
 
44WH PLAN ~jjn( I-FfkMENrIuIN '
 

0009 01/4 	 0"1"4 )I' I'1. 1401 

4'4 44 O 109 4 

4~ 	 -4~44,\ ' 



0199 

'6" Y.~ia 

G INIZA) LON INUIU M I E S 

0 1 0144a RIXol.CROPS .135 (1~ 

''PEEa aaI 045 0140~ a aaa
 ~ LINGa ja 

ot I Z5,~S01,1 0l143 0144 0147 0171' a
 
PRaESSING ROOT DEVELOPMENT


C."O .S1U 174 i.}C; : 

0117 -117a 014 o1 ,4,0: e
 
IRASP IN(73 17 

-0130141 Q14S Q,404 15ROPOUT1,1F 
SCRENIN G 01' 0 01) Is 00NAa .2 "cc z OO L. 6 0()4a 

,
-A1AL 1 oo Jo 39-0 ,-,I9W 0 .,LZ0. 1.uo1 1;-1, 50.- 0 -0O . 
- 00 0G O 09M 010'2 0103 04 0101IL0IRO i0613 W9
 
a. 34.3 014 1I6 0147 E10lb7 0174 0312 0197 Q19a 

r 
0110 0122 0104 00717 :M aC)J 

1 45000 001 0202 00 057
~ ~17~ SYSTEM-ROOT 

3PROCPA3AlT1ON
 
a0010001l 0I10 0167 


.V4>~ 
RO 1si"
 

OI ti M1TER0ALS 0019 0077 0104 0101 0 1 012 
(10 00V 0)01 ' ANAL )I ISO14 00Q:18002, ,U.4 

0~ ou0Io 0/0028 00-31 0~' 01)(10-wM 36 ':141 ~,1I)~6-1081)1 11 
51Wv. aO- 00.9 013 1 3U"_9048 000 0 t? 01 

0102 0105 0 P/
OS 13 0117 0311 ri0cIIEMISHy 

74/OW 1'0 1)1l U- Vi L3Q 2Q No,,56 01:74
 
2DFIR 01I1IN
 

a ra, PR I LIN U011l N I 4 011,7 9 183ou2 01183 1)58 08*0I±6 vi
 

Ia ';" ' fLEAVES1 DY MA lLENr
 
001'.0031 00,It004 003 600 01.26
 

aROOTS5 D I El (Y V111Of
6 a)-. .16 1 160 0 2 . 0),1 

S.... R INMLI. DR I NG .a 
- 0 0 010i :::0010 0 - r6 

- PFATCONrE-NI a 
I2
 

-ECA3NUM I C HEINCONTEiNT
 
0111 001oo o 


PNI F IIN(Nk1l*1Ni N12 

r 0016 01,.3 0112 
FFjRMENrAI ION NUIR II IW VALUE a 
01.8 014 1 0 0..2
 

PROTEINS PA1AG6t;
 
ANAL-YBIS STARCH CONTENT
 

!. ; .0 . . . . .005" 0053 010:
 
PRUNING LCrOli 00-',(1!?o1
 

0050 0161 0116014601... 11 0102
0165 0 .... 
DETERIORATION NADI N 

Q 5 .. 0116 01... 01W5 

PFUDOMUNASf1S< ROSE1.1-I NI h 

BY11FTOMATOLC)00.' 
S 0071 KODi A NWIE I CRUES
~fl01)0:6 0)167 

DUPArANT IRE MEA'OUNEG OM
 
01)60 Q2),
 

RAINFALLt DATA "" ~~~ I b L 
0007 0024 0 / r03-I l (0)3 08..... N ra
 
IU49 uIUi. 0,N)* rq167 :0" 1 . IN
U 011Z3 

01201033 u)191*G1)0
 

WASPI NO 0) 1120 
aaaa. ', 0118 03413 toIlb kill0141 034,401.17 st EMINATION 

DISEOSSLb ANID I'AMIUGEN5$-0/ 
1)01)300)26
 
INJURIOUS INiEUT.i 5111 TN., LUIIiVOI N


rlE'-IIrANLE - 0.1-91*...-..a*-<,:* 

110/
 



SHOOTS 
 SAT.ISTICALIAT
 
oono 	 0101 152 017020
 

N 
ANALYSIS 
O1T015• 

014.016 014017 HCN CONTINT 

SML-CALE:, EQU IPMENT',:': ' PLANT: DIEVELOMN 

00 009
 

-	 015 0171 :::;: 0141?0143 0144 014 o : ,: 0005 000w .:': : : := .:."''. ,<: 

' ',,> :,..•01070i'62 0168 ,0169 0171-0172 0173 , 0006 (1036 U051 :0052 0053 : 5 i:4"n(t : 
,,
,.. 
01 75 0176 0178 0180 0185 01981"0203 ,; 0057 0112 0116 ()Ile 0141 0144 01,16 .

SOI AMENDMENTS 	 0147 0165 0167 0174, 0102 0183 0185 

SI4OOT50" AROOS 
io4001.:0015 0o10o19 0020 0028 0029 0 ,5

' 0 0 3
;"? 3 	 0036 0078 0102 0167 o196 SULPHUR" 

RTL'NY: , .: Z F 0174 oIG-3 
i

'so '-C.1033 
. : .00231011' " " SURINAM" 

:] 0025 " 	 SWEET CASSAVA 'W 

; " .)..)O, - . - :' 	 ') 0015 C016 Qi.077. 00(84 014b 0169'SOIL PHYSICAL PROPERTIES
:'i "": 	 ROOT PRODUCTIVITY /
 
' -0007 Q014 0018. 0019 0020 0023 0024 0102 
" Vi026 0026 0033 0034 0036 0045 .00 STARCH cONTENT ' v 
,': 0049 .0078 0102 0167 0102 0196 000)2.... ," : 

ii SOIL REQUIREMENTS 	 SS'ET PTAOESi 

- ,"001'9 0042 0174 oiez10181018 	 Q113 

SOAI EQIREMENTS 0203 

.iA: 0007 0121 0123 01.17 0176' 0184 
,,,..FATTENING: . 

" SOLAR DRY ING 0 130 . :7 

.. 0.<..119 012.7 0131 0141 0149 RO T0 152 0153 0132 0144 0122 0128 01327131 

SPHACELOMA MANIHDUILOLA 	 SEMSAN I N",Y
 

S0071.-	 DSAE N AHGNSYMPTOMATOLOGY 003600460 6 0067 O( 076U 
0073 

STAMENS E PELAN 
"!0004 0144018 17 01 0071
 
SML ": SCALE P E GMAT IN
 
STARCH CONTENT 	 0050
 

1) 2SOCIO-ECONOMIC 4 11 A SO CA E CIBf) IQ040114 0135 014 . 0170 
",: "Pl 0127,017603018401870121001237 


STARCH PROCUC IVIT Y .TRADE
 

"7 SOLAR7: D.RYIN{ t; r: 'f."'. 1 1 0+3019 
 TANZANIA 
SOIA S MARVE I NTEFERTILIYZERSSIL023 Q104	 0100331100450199 	 , SRDNAM 1 ON 

:SOI, PEHHARVESIINC]0 	 0096 

.	 "! 0104 RA3: "' 
STATISTICAL ANALYSIS 
 CA
ETI SiAliVRNI
 

:0005 0017 0033 0034 06 005 0036000 

0051010052 0053 0082 0087 0010 
 0102
 
0i04 0127 0130 0136 0182 01o9 000;
-
0019 0174 0181.0193 01'),o 0113 



DR INGrASAVA MEAL
 
0163 0165 0e15


~AINDUSTRIALIZATION CASSAVA STARCH
 
0176 0142 0144 0161 0165 0171' 0176 0192
 

LGLASPECTS 0193
 
076GARI


~NUTRITIVE VALUE 0171 0193
 
PELLETS
 

POCSIN3 0116 0161 0163 0171
 
0171 06 ROOTS,
 
S; RA;G:E:: j 0 6: 016B5
 

0171E 0171017
 
USES i 
 TRINIDAD AND TOBAO
 
0171 0183 0096
 

TECHNOLOGY VASCULAR STREAKING 
0172 0173 0176 0185 0174
 
TECHNOLOGICAL PACKAGE VENEZUELA
 

-
0055"0143 011 0001 0002 0003 0004 0005 0117,0129 
TECHNOLOGY EVALUATION 0145 0150 0151
 
0143 016e60171 
 MARKETING
 

0147 
TEMPERATURE PRODUCTION
 

0007 0009 0013 0020 0033 0034 0036 0147
 
0048 0049 0060 0069 0078 0061 0067 SOCIO-ECONOMIC ASPECTS
 
008 0102 0152 0153 0157 0167 0182 0147
 

.0193 TRADE
 
: ':. :0166 0167
 
TETRANYCHUS CINNABARINUS
 
' 009B 0174 VISCOSITY
 
TETRANYCHUS NEOCALEDONICUS CASSAVA STARCH
 

0098 -137 0140 

* TETRANYCHUS URTICAE VITAMIN A
 
::0007 0167 0203 0115
 

3TEXTILES VITAMIN CONTENT
 
0143 0144 0035 0115 0167
 

MARKETING WASTE UTILIZATIONr
 

0126 0136 0163 013
0163 0194 . 

PRODUCTION WT
 
01360156S
0163 0194 


TRADE0
 
0163 0194 WATER CONTENT
 

THIOCYANATES .0012 0152
 
0132 CASSAVA CHIPS
 
0132 
 0153
 

CASSAVA MEAL
THRIPS 

T 0007 0167 0174 
 0122 0157
 

1AR

INSECTICIDES 


/ :0079 ol 
0079 LEAVES
 

TISSUE CULTURE 0014
 
0008 0009 0030 0031 0045 0108 0174 0052 0053 0122
 

TOGO
 
WATER REQUIREMENTS (PLANT)
0076 :,0095 ~~~00070167 , i : :, 

TOXICITY A
 
0077 0116 0119 0120 0167 0171 
0174 WATER REQUIREMENTS (PROCESSING)
 

0144
 

TRADE WEEDING 
0166 0186 01B7 0168 0194 0007 0023 11026 0027 0033 0034 00,36 
CASSAVA CHIPS 006H 0107>0167 0168 0172 0179 0162 
0116 0163 0165 0171 0165 0193 0163 115 0200 0204
 
CASSAVA FLOUR HOEINGG'
 
0163 0165 0176 016.500191 0022.
 

0 

112 ,P- , 



INOCULATION 


0026 0061
 
RESISTANCE 

0026 


SYMPTOMATOLOGY 

0058 0060 0061 0071 


WEEDS 

0022 0033 


XANTHOMONAS CAMPESTRIS PV. CASSAVAE 

0065 
DISEASE CONTROL 

(058 0059 0060 

DISEASE 
TRANSMISSION
 
SMTATOGZONfCERUS 

SYMPTOMATOLOGY 

0C)f8 0059 0060 

XANTHOMONAS CAMPESTRIS PV. MANIHOTIS
 

0062 0064 0065 0006 0167 0183 0203
 
DISEASE CONTROL
 
0058 0060
 
DISEASE TRANSMISSION
 
0060
 

YAMS 
0012 0075 

ZAIRE
 
0071 0080 0096
 

ZINC
 
0012 Vv17 0:118 0020 0048 0113
 

VARIEGATUS
 
RESISTANCE
 
0085
 

I13 



KWillm 


i ;.'!::.', 

-', 

i.:: , 

: . . 

M , K - .,,A, 

iiSpecialize~d Information Centers i ,..,.:. .,
 
M.::i C~rdenas , :. !: , :
arlene Bibliographemr 

-"Hn M~:ona 'i
'inue'li 'de Chac6n,,.Typeset'ting 

iTto:L. Franco, MS,! Information Specialist-Beans ' 
Fae ozlzVIgArInf£ormation Specialist-


Mariano His, M. , Information Specialist-Tropcal
 

.Pastures Editing and
LLynnenddez F., InformaLion Specialist, 


Seyttel uirrez Preto, enputn,: Translation de Information 

Mladys Rodrguz de Ramos, Proafreader
 
Mabel Vargas do est, HS,I nformation
Specialist-ens
 

-Cassava
 

• ' i CASSAVA PROGRAM
 

Anthonty.,Rupet est,Bellodttli OilrzationB PhD, Phl),Entomology(Senior Research Fello) 

Edward Carey, PhD, Plant (Postdoctoral Fellow)
ClarHersy, hD, Plant BreedingBreeding
 

Relnhardt ilowelor, PhD, Soils Nunantondind Plant 

Carlos AlbertoIe., Ph, Economics (satlioned n
 
Brasilia, Brazil)
 

Jassen Associated Expert
 
Kazeo Kawano, PhD, Plant Breeding (saotioned n
 

! Bangkok, Thailand)J. Carl .,o Lozano, PhD, Plant Pathology 

Rupe:tJohnLynam, PhD, ecK. Economics 
RarEdw., Coreno, PhDP AgronomyBow
 
lBarryL. Not, PhD, Virology (V sting Scientist)
 

rSeven Romnoff, PhD, Economics (stationed In Quito,
 

-?,Ecuador).LusJohnertLynam, PhD, onomics
Roberto Ricardo Saoze PhD, Economics (stationed in
 
axls City, exilco)
 

Romildo PAlbuquerquedos
Santos, PhD, Agronomy
 

' (Postdocto ral Fellow) 
!:Ewald Sieverding, Dr.- Agr. i Soils and Plant Nutrition
Barry L" oW,-PhDVirology(Visiting
Scientist)
 

Christopher heatley, PhD, Utilization (Senior
 

' Research Fellow) 



ISSN 0120 -288X
 

Abstracts on Cassava
 
(Manihot esculenta Crantz) 

Vol. XII No. 2 August, 1986 

// /4 

,, /- - /:'7 

SEP 1 1 1986 

1/ ." , :,rD i _cvelopme,. 

I I .'Id ' 
nt. ra'a IZ rcltr Toicl 



ABSTRACTS ON CASSAVA 

0SN120-288X------------	 --

Publicationof CIA T's Cassava Informa
: r :t:on Center CIAT is a nonprofit organization devoted to' 

4 the agricultural and economic development 
Information spcialist: . of the lowland tropics, The government of 

I Colombia provides support as a host country 
Mabel Vargas de West for CIAT ar.d furnishes.a 522-hectare site 

near Cali for CIAT's headquarters. In addition. 
Periodicity: 3 issues per year the Colombian Foundation for Higher Educa

tion (FES)makes available to CIAT, a 184

rates: hectare substation In Oulllchao and a 73-
Annual rsubscription hectare substation near Pbpaydn; the Colom

oLtnA rc the bian Rice Federation IFEDEARROZ) also 
• US$160,i'orLatin America, the 	 makes available to'IAT a30-hectare farm-
Caribbean. 	Africa, and Southeast Santa Rosa substation-near Villavicencio. 

CIAT co-manages with the Colombian Agri-Asia 
cultural institute (ICA) the 22,000-hectare 

US$35.00 for other countries 	 Carimagua Research Center in the Colom
bian Eastern Plains and carries out collabo
rative work on several other ICA experimental 

4Colombia: $2.000.90 stations In Colombia; similar work is done 
with national agricultural agencies in other 

Printed at CIA T 	 Latin American countries, CIAT is financed by 
a number of donors, most of which are 
represented in the Consultative Group forCorrespondence and subscriptions

should be sent tO: 	 International Agricultural Research (CGIAR) 

ernments of Australia, Belgium, Brazil, Can-
CIAT ada, France, the Federal Republic of Ger-
Communications and Information many, Italy, Japan, Mexico, the Netherlands, 

the People's Republic of China,Support Unit 	 Norway,
Apartado A~reo 6713 Spain,' Sweden. switzerland. the United 

6Kingdom, and the United States of America; 
Cali, Colombia "the European Economic Community (EEC): 

the Ford Foundation; the Inter-American De
velopment Bank (lDB); the International Bank 
for Reconstruction and Development (IBRD): 
the International Development Research 
Centre (IDRC); the International Fund for 
Agricultural Development (IFAD); the 

*'Rockefeller Foundation; the United Nations 
Development Programme (UNDP); and the W, 
K.Kellogg Foundation. 

Information and conclusions reported herein 
do not necessarily reflect the position of any 

This publication is produced by CIAT's of the aforementioned entit'es. 
Cassava Information Center, under a 
special project funded jointly by the 
International Development Research 
Centre and CIAT's core budget,. 

http:2.000.90
http:US$35.00


Abstracts on Cassava 
(Manihot esculenta Crantz) 

Vol. Xll 	 No. 2 August, 1986 

CONTENTS
 

INTRODUCTION 	 iii
 

COMPONENTS OF AN ABSTRACT 	 iv
 

HOW TO USE THE INDEXES 	 V
 

AOO 	 BOTANY, TAXONOMY AND GEOGRAPHICAL
 
DISTRIBUTION 1
 

BOO 	 PLANT ANATOMY AND MORPHOLOGY 2
 

COO 	 PLANT PHYSIOLOGY 3
 
COI Plant Development 4
 
C02 Cyanogenesis 6
 
C03 Chemical Composition, Methodology
 

and Analyses 6
 
C04 Plant Nutrition 10
 

DOO 	 CULTIVATION 
 10
 
DOI Soil, Water, Climate and Fertilization 10
 
D02 Cultivation Practices: Propagation,
 

Planting, Weed Control and Harvesting 14
 
D03 Energy Productivity and Yields 19
 
D04 Postharvest Studies 20
 

EOO 	 PLANT PATHOLOGY 21
 
E02 Bacterioses 21
 
E03 Mycoses 23
 
E04 Viroses 24
 
E05 Mycoplasmoses 27
 
E06 Neriatodes
 



FOO 	 PEST CONTROL AND ENTOMOLOGY 27
 
27
FOI Injurious Insects and their Control 


F02 Rodents and other Noxious Animals 
 32
 
F03 Injurious Mites and their Control 
 32
 

GOO 	GENETICS AND PLANT BREEDING 
 33
 
GOl Bteeding, Germplasm, Varieties
 

and Clones, Selection 33
 
39
G02 Cycogenetics 


HOO 	 NUTRITION 
 39
 
HO Cassava Foods and Nutritive Value 39
 
H02 Nutritive Disorders in Humans 
 40
 
H03 Animal Feeding 41
 
1104 HCN Toxicity and Detoxification 46
 

100 	 PROCESSING, PRODUCTS AND USES 
 47
 
I01 Cassava Starch and its Properties 47
 
102 Uses, Industrialization, Processing
 

and Storage 50
 
103 Industrial Microbiology 56
 

JOO 	 ECONOMICS AND DEVELOPMENT 
 57
 

KOO 	 OTHER ASSOCIATED COMMODITIES 84
 
KO Rotational Schemes and Intercropping 84
 
K02 Descriptive and Comparative Studies 
 87
 

ZOO 	 GENERAL
 

ABBREVIATIONS AND ACRONYMS 
 88
 

AUTHOR INDEX 
 90
 

SUBJECT INDEX 	 98
 



INTRODUCTION 

This journal of analytical abstracts, which replaces the former 
combination of abstract cards and yearly ctumulative volumes, is 
designed to provide a specialized guide to the world's literature on 
cassava (Alanihot esculnta Crantz), disseminating research resllts 
and ongoing activities related to the crop. 

The ab'stracts report condensed information from journal articles, 
booklets,. mimeographed reports, theses, manuals and other 
conventional and nonconventional material, categorized into broad 
disciplinary fields tG facilitate rapid scanninge. Additionally, 
abst:acts are anuthor and subject indexed to enable miore compre
hensive consultation. 

When retrospective or exhaustive coverage of a tol)ic is desired, 
mechanized bibliographic searches of th: entire documcnt col
lection can be provided by CIAT's Documentation Center. 
Abstracts of all articles that match the topic of interest are provided 
to users who request this search service. Fle full text of every
article abstracted by the Docu mentation Center is also available, 
through tile photocopy service. 

CIAT's Documentation Center also publishes journals of analyti
cal abstracts on field beans (I'hascolus rulgaris L.) grown under 
tropical conditions and on t-opical pastures. Other CIAT publi
cations dedicated to keeping users aware of research developments
in their res)ective fields include: Pages of Con ten ts, Cassava 
Newsletter, Pastos Tropicales - Boletfn Informativo, and llojas de 
Frfol. 

iii 



COMPONENTS OF AN ABSTRACT 

Seque ntial P un ber 
In the journal (for Year of 

:Xttltor use of indexes publication 

Accer~jun I
nunber _ 0 

eorphotocopy 19527 IKEDIOBI, C.O.;ts ONYIKE, E. '1982. The use of linamarase in gar,]-- Original title"r production. iProcess 1 7 2Biochemist ( 4
) E . Sum. Engl., 12Refs. Illus. [Dept. of Biochemistry, Ahmadu Pello 
Univ, iZara- Author


Nigeria] 

address
 

Additional I 
ntes SOlIrCe Pages Laneuae Language 

ol" paper of"suniary 

Cassava. Linamarase. Uses. 
Car. Fe-mentation. Detoxification processesKeord
 
Enzymes. Nigeria.
 

The detoxification 
of cassava associated with fermentation depends 
onendogenous linamarase hydrolysis of the constituent cyanogenic glucosides.
Addition of exogenous linamarase preparations to fermenting grated 
cassava
 
not only increased 
the rate and extent of detoxification but also consis
tently yielded gari with innocuous levels of 
cyanide. A preliminary screen
ing of several fungal isolates for theii ability to 
synthesize linamarase, -Abstract
 
zesulted in the identification of 
 2 fungi, Penicillium steckii and
Aspergi]lus sydowi, capable uf producing this enzyme in commercial quan
titics. The use 
of linamarase cr linamarase-producing 
fungi In cassava
 
fermentation for 
 gari production may be an interesting possibility.
 
[AS]I 

Abstractor
 

and/or translator
 



HOW TO USE THE INDEXES
 

The numbers listed under each entry in the author and subject 
indexes corrCsponld to the abstract's sequential number, found above 
each abstract within the joutrtal. 

File last issue of th, year contains cumuIlative author and subject 

indexes for the year. 

Author Index 

Fhe Author Index can be used to find abstracts when the personal 
or corporate authors arc known. The Author Index, which is 
alphabetically arranged, lists all authl or and co-author names cited 
in the publicaction. 

Subject Index 

The Subject Index presents an alphabetical list of descriptors used in 
cassava research. many of which are combined with other 
descriptors. all owin- the identification ofl iore specific topics. 

N C1 j A 
003 0O02i ')02?1 OFP 00,0 JO I OJ63 
0064 0005 006c, O0O 001,9 00O OOfI 
(07. Onth 007? UP/lA 0019 OOc2 00"13 
D0Oe04 00001 F)O'T 00)b 0103UO6 009? 
O Il 01151 O111 d124 O1.,5 O1'6 '1128 

GArP 

Co V1 I T u 
FIDT UX IUF I C A I ON, 

1 0041 
0010P7 (+ Oq0 4 ! , 

0097" 0145 
F !? "" F"IA T IO|N 

OG97
 

P kICUF G I N G 

PkO TF I , 



AVAILABILITY OF DOCUMENTS
 

Users who wish to obtain full text of the documents listed in the 
abstracts journals, can use the photocopy service at the following 
address: 

CIAT - Communications and Inlornmation Support Unit 
Photocopy Service 
Apartado Areo 6713 
Cali. Colombia 

Requests must indicate the access tn/mber of the document (upper left 
corner of each reference), rathei than the sequential number. 

Charges are: CoIS5.00 per page in Colombia plus postage. 
USSO.20 per page for Latin American, Caribbean, 

Asian, and African countries (postage in
cluded). 

USSO.30 per page elsewhere (postage included). 

Orders should be prepaid, choosing one of the following alternatives 
of paYment: 

I. Check ill( Y"Smade out to (IA.I againt I.S. international hank 

2. ('heck mal t (T IillCo( (t to I1, tliindi. the haMnk Cotm tnision Valtle 
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AOO BOTANY, TAXONOMfY AND GEOGRAPhaICAL DISTRIBU'TION 

0206 "~ ! ' 'v"' 'J,"< 
25255 ALLE. 'A.C. 1984. A revision of M.ni'hot section Qlnquelob-e

.(Euphorbiaceae). Ph.D. Thesis, Reading', ngland, University of Reading.
 
,v.1,311p. .2,I52p. 'Engl',' Sum. 'Engl.', 708 Ref"ll&
 

Cassava. Manihot., Growth. Roots Stems. Leavel.':Inflorescences. Flowers.
 
Fruits..Seed. <Pollen. Pollination. Hybrids. Ecology. Taxonomy.
 

~Idantification.- Brazil.: ~ S' ' 

Ataxonomic revision 'of Manihot, section Quinqueloba (Euphorbiaceae) .is
 
proposed. Of the original 14 species :comprising the. section, the.:no. has
 
beenreduced 
to 10. Lea shape,-despite .its heavy use in past taxonomic 
treatmenits, is a very unreliable character, few species having a truly 
constantj leaf morphology.: Of all the fields searched to. test." their 
eventual use in taxonomic .matters, leaf epidermal-sculpturing pattern
'proved to be' the !most :rewarding. :Not infrequently,': this field alone 
supplied :data that. led 'to taxonomic decisions in matters' of rank and 

1
-synonymy.} Field activity, 
enabling the exa4, ation of f6 esh, material, 
revealed that 'conly now are the value of characters of the genus being 
properly assessed. 'This is' particularly true of; fruit sculpturing, a' K 
character of basic taxonomic importance, 'so neglected and overlooked in the'. 
past'. Cytology revealed little new, with 'an" uniform' 2n - 36 holding firm ' 
for all ;of the species of the genus.'' Palynology revealed a.very itniform. ' 

exine-sculpturing 6of the pollen grains in all species. ' Reproductive 
:biology puts forward evidence to indicate geitonogamy as the probable 
prevailing 'breeding ,system 'of the genus.'. Evidence is' also introduced 
suggesting 'that agamospermy and/or pseudogamy might be active in Manihot-
The occurrence of'a given,species is not only dependent on abiotic factors, 
'suhas"soil', 'climate snd topography,'but is also, 'to a great degree, 
affected by*biotic' actors such as pollinator, behavior and the breeding 
systemiof. the plant species. It Is made, clear that the unit "of plant 
evolution isnot the species, but its local breeding population instead, 
Evidence is:advanced, showing ways by which a species can diversify quickly 
in the.'tropics,: taking 'advantage' of a restriction of gene flow among 
popbulations' isolated by distance. A-classification of the species, though 
a very conservative one, is given. In' it, it is particularly 'clear that a 
broad view of the plant species was fully warranted, in the light of the 
evidence that distinct allopatric populations might be evolving at 'quite . 
different evolutionary speeds. [AS] ' ' ' ' r 

K~ ' 0207 
25595 BOSTER, J.S. ' 1985. Selection for perceptual distinctiveness: 

evidence from Aguaruna cultivars of Manihot esculenta. Economic Botany 
39(3):310-325. Engl., Sum. Engl., 27Refs. '[Dept.' of Science & - , 
Technology Studies, Rensselaer Polytechnic Inst., Troy, NY 12181, USA] 

, 

Cassava. Cultivars. Plant anatomy. Identification. Taxonomy. Nanihot
 
esculenta. Sweet cassava. Bitter cassava. Leaves, Petioles. Stems.
 
'Branching. Roots. Research. Statistical analysis. Peru.
 

Evidence that cassava cv. 
have been selected for combinations of characters
 
"that allow them to be perceptually distinguished Is presented. This mode
 

of selection Is proposed'to explain why cv. are so variable in perceptually
 
salient taxonomic characters unrelated to the use or survival of the plant.
 
Published matcrial'on-cassava and related s:ecies is reanalyzed and new
 
evidence from the Inventory of cassava cv. maintained by the Aguaruna
 
Jivsro of northern Peru is presented. Three characteristics implied by the
 



model of~ selectionfor perceptual distinctiveness 'have been identified -
S1 high, continuious, andy indepenhdent" variationi of *nonadaptive taxonomic ~~ 

charactcrs ..- Th inveirory'of Aguaru Ina 11c. ,exhibits 2 .additional charac->~ 
Inom i'c characears ' of this local 

nventory ary, a a r y ass those, of'the 
senceis presented to demonstrate
 

Aguaruna_: ineractseith thelah apredicted by the model The 

t.heir. 140rbt'on the plants; crops show theeffect'of the cultivator's eye 

0208 
224539, CACERES A. sL.'A. 1985. 'A mandioca: origem,' evolucso e dispereso. 

(Cassava: origin,evolution, and dispersion). Lavras-MG, Brasil, Escola 
SSuperior deAgricultura de Lavras. 23p. ort., 31 Refs. 

'Cassava.'Manihot. Plant Cgeography. History. Cytogenetics. Genetics
 
!'"~Chiromnosomes., 

'A literature review is presented on the origin, domestication, ,dispersion, , 
cyrogenetics, and geneticsrelated to the evolution of cassava. (dAT] 

See also 0237 0366 0370
 

BOO PLANT ANATOMY AND MORPHOLOGY 

H2SSEN, .;0209
 
25277 CHAN, S.K.; HUSIKM;LIAN, T.S.; LAN,' G.S.; PIANO, L.N. 19J83.
 

Morphology and development of the caseava plant. In A special
_____a 

report on cassava in 'Peninsular M~alaysia, with particular reference to 
production techniques. Kuala Lumpur, Malsysian Agricultural Research . 

and> Developing Institute. Report no.PTM-02-83. pp.1-20. Engl. , Illus_.'. 
[Malaysian Agricultural Research & Developing Inst, P.O. Box '12301, *' 

Kuala Lumpur 01-02, Malaysia] 

Cassava. Plant anatomy.' Leaves.. Stems. Roots. "Flowers. Fruits. Seed. 
Growth. Plant development. Canopy. Root development. Mal'aysia.
 

The main advances in research on the morphology and plant development of' 
cassava in Peninsular Malaysia 'are reported. A botanical description of 
leaves, stems, roots, 'flowers, fruits, and seeds 'is presented with color' 
illustrations of each 'part.' In relation 'to regeneration, canopy
development, root storage and bulking, and 2nd vegetative phase, the growth 

'~-~' pattern of the plant over 24 mo. is descr!. ed. [dIAT] ' 

0210. 
25732 -LOCKARD, 11.0.; LOCKARD, J.M. ; WOUNUAH, D.D. 1985. A rapid 

non-destructive method -for the estimation of' leaf areas in cassava. 
Annals''of Botany 55(1):125-128. Engl. , Sum. Engl. , 6 Refs. , Illus. 
[Central Agricultural' Research Inst., P.O. Box 3929, Monrovia, Liberia] 

C'assava, Leaf area. Cultivars. l~eaves. Statistical analysis. Liberia.'
 

A rapid and nondestructive method of estimating leaf areas was required for
 
detailed study of now cassava cv, The outlines of leaves were traced in
 

2U''s 

'U"'" ~ ~::T 



K,]'i "117 

the field 'andAleaf' areas were obtaiLned 'with a planimeter. Cv. Caricass, 21 
wa coelfr ealdstd'and 50 leaves, of, each, lobe, no.' (3-9 " 

lowas lf were, measured; The lIength~and width' were 'recorded :for, all~ 

lobes and' correlations were m'ade with leaf 'areas . jAll lobe. lengthsi and',' 

~necessary to measure, the ,length 'of,,only, 1, lobe,,t'o' get~ an estimate of leaf , 

area., , Comparons of 'leavesLwith 5. and :7 lobes from Caricass I :Caricas6~ 
.. 3, -and a;local cv;,,'showed -thatethesec' osmeway 

snd;.that': the regre coefficients of Caricass' 2," Caricass 3, 'and the i 
(ilocal ; 'cv. wre 'nt'' signific'antly different. A' common "regression ' 

'icboefficient could be used to'etimate leaf area on all 3 c,, S]' 

Sealso 0207 0286 0364 

COO 	 PLANT PHYSIOLOGY 

0211
 
25600 COCK,:J.H.; PORTO, M.C.M.; EL-SHARKAWY, M.A. 1985. Water use 

'efcecy of cassava.,3,-Influence of air humidity and water, stress-on 
as exchange of field grown cassava. Crop Science 25(2):265-272. Engl., 

4Sum. Eng1., ;23 Refs., Illus. [CIAT, Apartado Agreo 6713, Cali, Colombia] 

Cassava. Field experiments. Cultivars. Carbon dioxide, Water requirements 
(Plant). Irrigation. Water stress. Photosynthesis. Plant respiration. 
STranapiration.-Leaves.'Stomata. Coldmbia. 

Field measurements of gas exchange were made to study the response of field 
grown cassava to changes in air humidity under well-watered and nonirri
gated conditions. Cv. M Col 1684 was used as testing material at 
CIAT-Palmira and Santanderde Quilichao (Colombia). The infrared gas 
exchange. technique was modified to-allow for field sampling of ldf- CO 
exchange rates using the syringe injection method at locations far from the. 
lab.' There was a remarkable decrease in the leaf photosynthetic rate with : 
"decreasing air humidity .ni both well-watered and nonirrigated plants. Leaf 
photosynthetic rate was Gitnificantly- correlated with air vapor, pressure 
difference! (VPD) and leaf conductance but .wasi not correlated with leaf' 

water- potential at midday and early afternoon.- The midday leaf water 
potential'of nonirrigated plants was slightly higher than that of the well- - " 
watered- plants. Photosynthetic rate of nonirrigated plants was ialways -' 

lower than: that, of -the well-watered ones. Transpiration initially. 

increased with increased leaf to VPD and then sharply declined with further - 

'" 'increases- in,VPD.. Leaf water use efficiency decreased -in curvilinear 
pattern with VPD. The results agree with previous reports on lab. 

4 	 contro~lled expt. Dry root yield and total. biomass production of cassava
 
was increased by Increasing the RH in the crop canopy by artificial
 

s'-"i 'misting. There was 91, 15, and 27% increase-in dry root, top, and total 
D, reap,, after -40 days of misting as compared with the control. These 

differences in biomass production, were neither associated, with changes in 
soil water nor with changes in LAI bur. -rather with enhanced photosynthetic 
rate/unit leaf area of the misted plants. The leaf photosynthetic'rate of 
cassava decreased with leaf -age ith a 'max.rate of 26 Ticromoles CO-/M /s 
for young leaves- as compared with -13-micromoles CO /m /s for old- Kaves 
lower in the canopy. 2 Photosynthetic saturation irraaiance was around 1500 
and 800 micromoles/m Is -foryoung and old leaves, resp. The modified 
syrirnge injection method proved reliable. and suitable for handling a-large 
nno .of field samples in a short time. Photosynthetic rates of several C 

"and C crop species were similar to reported values obtained ' ith thQ 
~convekional infrared gas exchange technique. JASI 

- '- '' '] [ 	 i ': ' 

3



0212
 
25236 KANDA, A.; IMAI, K.; MORIYA, T. 1984. A gas exchange measurement
 

system and its applicuition to rice and 
cassava leaves. Japanese Journal
 
of Crop Science 53(4):472-478. Engl., Sum. Engl., Jap., 16 Refs., Tlus.
 
[Faculty of Agriculture, Univ. of Tokyo, Bunkyn-ku, Tokyo 
113, Japan]
 

Cassava. leaves. Carbon dioxide. Transpiration. Plant assimilation. Water 
requirements (plant). Stomaa. Japan. 

A system for simultaneous measurenents of net CO,, assimilation and 
transpiration was established. It can precisely vegurhte the environment 
inside the assimilation chamber under lab. and fiel conditions. Cas 
exchange data were obtained for rice and cassava leaves. When wind 
velocity was changed from 0.27 to 1.70 m/s, net CO,, assimilation increased 
slightly (6% in rice and 7% in c;,ssava) but transpiation increased greatly
(70% in rice and 22% in cassava), and consequently water use efficiency
decreased. When Ril was changed from 32 to 83%, wzter use efficiency
increased because net CO, assimilation increased (9% In rice and 8% in 
cassava) but trlnspiratioh decrea!7ed (-597 in rice and -437 in cassava).
With follow-up regulation, changes in air temp. and hunidity were tracked 
to within + 0.2°C and + 0.5%, resp. [AS] 

See also 0366
 

COI Plant Development 

0213 
25569 AZIZ, Z.A. 1083. leaf area studies on four varieties of cassava 

with different leaf form,; and branching habits and their relations with 
yield. MARDI Research Bulletin 11(3):240-.247. Engl., Sum. Hal., Engi.,
5 Refs., Illus. [i'lalaysian Agricultural Research & Developing Inst., 
Serdang, Selangor, Hal asal 

Cassava. leaves. Cult :vats. leaf area. lranching. Rainfall data. Root
 
productivity. Crowth. M;laysia.
 

Of 4 cassava vair. studied at the Malaysan Agricultural Research and 
Developing Institute (Serdang, Selanor) , Black Twig gave the highest root 
yields. This was attributed to it; ability to retain a relativel'y high LAI 
for a long period of it; growth. Black Twig is unbranched i and has normal
leaf lobes. A 2nd unbranched vat., Peranchlis, with narrow leaf lobes,
recorded the lowest I.Al value. Of the 2 brinched var. studied, Helaka gave

yields that were intermediate between tIhos-
 of Black Twig and Peranchlis, 
while Bulub gave the lowest yields. It was coe luded that branching appears 
to be associated with low yields. [Plant ircding Abstracts] 

0114
 
25278 CIIAN, S.K.; IIUSSEIN, K.H.; LIAN, T.S.; IAN, C.5.; iANG, 
 L..N. 1983. 

The physiological basi,; of sield in cassava. In . A special 
report on cassava In Peninsular Halaysia, with; pqirticular reference to 
production techniques. Kuala lumpur, Halaysian Agricultur;l Research 
and Developing Institute. Report no.1PTH-I12-83. pp.2I-31. Engl., Illus. 
[Malaystan Agricultural Research & Dveloping Inst., l'.O. Box 12301, 
Kuala Lumptir 01-02, Malaystal 

Casr;ava. Plant physiology. Dry matter, leaf a rea. Root productivity.
Leaves. 'lant lng. Spacing. Branching. Cznopy. Li.ght . I''otosynthesis. 
Malaysia. 
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Thephqfloic Ib~,siaof yielId in casavaor capacity for root produc-I
~"'tion, , is'discussed. ' This, depends on."the productivity of DMas A whole .by). 
the plant andithe distribution of DM injavor of the, roots. The D produc
tion, Importance of LAI and its.o..o..e.ts (plant density, laf size l e,af 
life, Ieaf. production rate/apex, braii~hing), 'canopy efficiency ,(light 

interception and photosynthetic rate/leaf: area unit);, distribuuion :of DM, 
85 FHareanalyzedTheD production -largely,, depends 

on LAI . eeomnwihi'reae o rnhn n leaf life, to reach 
~its optimum level and; to maintain it in 'a productive State at' this level.' 

:Astheneeds of top growthoiaveto lt behsatisfied beforeODM passes i'nto 
:rotstorage, intensebranching' isclearly undesirable. (IAT] d.F 

7 

K 
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0215 
p25518 GOXEZ, G.; VALDIVIESO, M. 1985. Foliage and root production of 
field-grown cassava cultivars as affected by plant age. Turrialba 
5Engl., Sum, Engl., Span.. 25 Refs., Illus. '[Centro 
Agron6mico Tropicalde Investigacin y Ensefiana, 7170, Turrialba Costa 
Rica) 

Cassava. Cultivars. 
Roots.Caroductivity. 

Harvesting.. Timing. Foliage. Leaves. 
Root productivity. Dry matter. Costa 

Petioles. 
Rica. 

Stems. 

1' Three cassava cv. (X Col 22, M Col 1684, arnd the hybrid CM342-170) were 
evaluated for foliage (leaves. petioles, and green stems) and root 
production, as well as stem yield, throughout the period from mo. o6 to 12
of plant age. Foliage yield was affected by climatic conditions and by 
plant'age; .it 'declined "progressively in.all cv. from mo.. 6 tao10of plant 
age, during which rainfall decreased and ambient temp. increased. 'Foliage 
yield of cv. XCol 1684 was lower than that of the other 2cv.; at 1 mo. 
of age, the fresh foliage yield of Cal 1684 was 1.3 t/ha as compared with
~4t/ha for the other 2 cv. Stem yield of M'Col 1684 was also the lowest at 
6 and 8.mo. of plant age. Root production tended to. increase with plant 
age. Data arepresented on the relative proportions of foliae, stem, and 
root yields in relation to the total fresh plant wt. as well as changes in 
the DX content of these parts of the plant. (AS] 

?0 16 .:>:021 

A25237 IXAI, K.; COLEAN4, D.F.; YANAGISAWA, T. 1984. Elevated atmospheric 
partial pressure of carbon dioxide and dry matter production of cassava 
(Manihot esculenta Crant'z). Japanese Journal of Crop Science 
5(4):-479-485. ,Engl.., Sum. ,Engl. , Jap. , .18 Refs., Illus." [Inst.' of 
Agriculture & Forestry, "Univ. of Taukuba,. Sakura-mura, lbaraki 305, 

'V Japan] 

1 

,)~i{'. }: 

Cassava. Cultivation. Temperature. 
Leaves. Stomatai. Plant assimilation. N4'5 7 

Carbon dioxide. Growth. 
Transpiration. Japan. 

Dry matter. 
S} 

'~Cassava plants were grown for 2 or 3 mo. in glasshouses at 350 (control)' 
and 700 microbars CO2, and the growth attributes and gas exchange 
characteristics were 'compared. High CO2 increased total DMproduction of 
the control by 54% at 28/21*C (3 mo. growth) and by 150% at 33/26'C (2 mo. 

INgrowth). The high CO 2 grown plants had bigger leaves but lower top:root 
zatios. Gas exchange characteristics of. both the control and high CO2plarts were similar at '30 days but the rate, of net CO2 assimilation 
declined after 55 days of' growth at high CO2. The decline was associated 
with a decrease in stomatal' conductance. Irrespective of the duration of 

5, . ~ ~ S 



'"~CO ,treatments 3 leaves from the "hihC patshdhihr at" a

~efticiency~ than :those from the controls.'iS
 

<SeeAa o 0209 _40227 0237 0242 0247 0364 0370 y 

:C02 Cy~iogene sis O 

"J 0217. 
S 255L9- ~AYANRU, D.K.G.; SHARMA, V.C. 1984.' Changes~in total cyanide

cont'ent of tissues from cassava plants infested by mites (Mononychellus
tanaloa) and mealybugs (Phenacoccus manihoti), Agriculture, Ecosystems

and~ Environment 12'(l):35-46. Engl. , Sum. Engl. , 29 Refs. [Dept. ofMicrobiology, Univ.' of Benin, 
PMB 1154, Benin City, Nigeria]4
 

Cassava. Mononychellus~ tanaloa., Phenacoccus 
 manihoti. Clones, Sweat
 
cassava. Bitter cassava.. Leaves. Stems. 
 Roo0ts. Cortex. Plant tissues.
Insecticides. Acaricides. Cyanides. fHCNconten'.' Linamarase. Nigeria', 

The 11CNcontents of, leaf, stem, and root tissues' of '6 cassava clones (TMS4488, 30572,' TMS/SA 1001, TMS/U 30395, 41044, and 42046), infested with * Mononychellus 'tans oa an Phenacoccus 
manihoti, were determined.:' All

clones except TMS/SA 1001 had 
 high cyanide content and the control plants
were sprayed ,with ronocrotophos. 

"
Overall mean total cyanide contents ofentire plants, sprayed and unspr,,,.d,4were similar; however, individual ' tissues varied considerably from th6 whole plant in this respect. 
[CIATJ
 

"" C03 Chem~ical. Composition, Methodology and Analyses 

0218
 
*25768 'AJIBOLA, 0.0. 1985. Moisture dependence of some electrical and .dielectric properties of cassava. Journal of the Science of Food and

Agriculture, 36(5):359-366, Engl., Sum. Engl., 8 Refs., Illus. [Dept. of

Agricultural Engineering,;Univ. of Ife, Ile-Ife, Nigeria]
 

Cassava. Water content. Analysis. Statistical analysis. Nigeria.
 

The electrical resistance and 
the 1.0 kllzdielectric 'properties of cassava
 
were measured at different MCvalues with the Kiethley digital multimeter

and: CR1608-A impedance bridge, resp. The resistance increased linearly
 
4with decreasing MC while the Napierian logarithm of the alternating current
conductivity 'decreased linearly with decreasing MC. 'Regression constants 
were obtained 
 in"both cases. The dielectric 'constant decreased with
 
decreasing MC. [AS]
 

''7 ,0219
 

'25761L GOMEZ, C.; VALDIVIESO, M. 1985. Cassava 
foliage: chemical composi
tion, cyanide content and: effect of drying, on cyanide elimination.Journal of the Science' of Food- and Agriculture 36(6):433-441. Engl. ,
Sum. Engl., 31 Refs., Illus.
 

Cassava. Cultivars. Foliage. Leaves. Petioles. Stems. 
Drying. Solar drying.

Dry, matter. Protein content. Fat content. Fibre content. Ash 
 content.Mineral content.,Ca "P. Food energy. 11CMcontent. Harvesting. Timing.
Colombia.,
 



The chemical composition and cyanide cancn. in the.,foliage'of 4'cassava cv.
 
>>(M Cal,113, M Col 22, M Cal ,1684,' andCM 3427170) were'evaluated~at 4 plant'
~ ,ags(6 8"" 10,'and' 12 mo.). The effect on cyid einaon of sun
 

drying,,on'ac' rte flooraddof, oven, dryingat 60*C was :also studied,

~/'~x'd'including tannin canent of dried Jfoliage. The
some ' 
rp Ca "and 'as well 'as the; amino acid ____ oimal,'composition,' .P,contenta,

~composif-on7-- oFR're asy ~oig cmae" aoal~,wtrtht"o
 
'siu-cued luerfne 'meal.' In most cases, foage,'fro~m 6- to 12"ma.-old
 
i 'p rta:'d£ d ,5-30%'DN,'and as dried 'foliage had 1323%Cp 1626%
-nd 
crude fiber. Th CP and crudAe fiber were the 2 chemical constituents which 

il,, 	 varied'the most with plant age. The 'av. gross energy, of dried cassava 
foliage was 4.12 kcal/kg with a range of 3.90-4.35 kcal/kg. Sun drying 
eliminated more cyanide than oven drying (82-94% vs. 68-76%, resp.) and"in 
addition, most of the cyanide"in. sun-dried foliage was free cyanide 
(62-77%), whereas only. 24-36% was found as. such .in' oven-dried foliage.
Sun-dried foliage samples had consistently lower tannin content than' the 
corresponding oven-dried samples. [AS] 

0220 
25262 GOMEZ,,G.;' VALDIVIESO, N.; NOMA, A.T. 1985. The influence of 

cultivar and plant age on the chemical composition of field-grown 
cassava leaves and roots.' Qualitas Plantarum Plant Foods for Human 
Nutrition 20:109-119. 'Engl., Sum. Engl., 24' Refs., Illus. [Centro 
Agrondmico Tropical de Investigaci6n y Enseanzai 7170, Turrialba, Costa 
Rica]' 

Cassava. Cultivars. Harvesting. Timing. Composition. Dry matter. Protein 
content.. Sugar content. Starch content. Pat content. Amino 'acids. HCN
 
content. Fibre content. Rainfall data. Temperature. Climatic requirements.
 
Soil physical properties. Colombia.
 

The chemical composition of low- (M Col 113), intermediate- (M Col 22 and
 
hybrid CM 342-170), 'and high- (M Col 1684) cyanide-containing cassava cv.
 

'at 4 plant ages L(6. 8. 10, and 12 ma.) is presented. Information 'is
 
included on proximal composition, cyanide and amino acid concn. of leaves
 
and' root tiasues, as well as the starch and sugar concn. of root peeland
 
parenchyma, . Local cv. M Col 113 shoved lower leaf and root parenchyma DM
 
contents, lower crude fiber and CP levels in root peel, a higher sugar


"
 
content and lower cyanide concn. in root tissues, than the other '3 cv.
 
Most of the parameters studied were affected by> the cv. as well as by plant
 
age. Less variability was observed for all criteria in the root' parenchyma
 
than 'inthe 'leaves and root peel. The S-containing amino acids were low in
 
all tissues analyzed and 'a high concn. of arginine was found in the root
 
tissue samples. The cyanide conc . of root parenchyma was lss variable
 

Sthan that of leaves and root peel; cv. M Cl 1684 showed a higher cyanide
 
cancn."in the parenchyma (900-1000 mg/kg Dn) than the other3 cv., which 
ranged from 100 to 200 mg/kg M. Local cv. M Cal , tigeonly one 'in 
which the cyanide cncn. in 'leaves was higher than that of the rN peel.
lybrid CM342-170' produced roots with the highest DN and starch concn. [AS] 

0221
 
25299 IZONKUN-ETIOBHIO, B.0.; 'UGOCHUKWU, E.N. 1984. Comparison of an
 

alkaline picrate and a pyridine-pyrazolone method for the determination 
of hydrogen cyanide in cassava and in its products. 'Journal of the 
Science of Food and Agriculture 35 (1) :1-4. Engl. , Sum. Engl.', 14 Refs.' 
(Dept, of Biochemistry, Univ. of Benin, Benin City. Nigeria]' 

Cassava. Roots. Carl. Linamarase. HCN content. Cyanides. Analysis. Nigeria.' 

7 

http:3.90-4.35


The, HCN'in fresh77cassava tissueS and in processed cassava products

,detrmined was
 

7.by using an'alkaline picrate procedure and a pyridine-pyrazolane 
7' ethod'which -uses Conwayl'vessels. Results obtainedi for thefrs caav
~"tissues- by'the 2 methods wWere similar. Sfaiscll sinf casshghe 

poese assav
products 
were obtained with the alkaline
 
'-picrate procedure which~ measured bothrglycosidic.and-nonglycosidic cyanide"-
The -suggestion:As 'reaffirmed that 
HCN in processed cassava products may
'+li%ZF.,xist in.2.forms: glycosidic and nonglycosidic (entrapped) cyanide. [AS] 
 ' 

' 0222 
25515 KUMAR, A.; SANWAL, G.C.' :1984. Starchpopoyaefo aic
 

utlisima
(Maihb tuer:Isolation and some physico-chemicalproperties. 
 Indian' Journal of* Biochemistry & Biophysics 21(4):241-247.
Engl., Sum. 
Engl. ,36 Refs. , Illus.. [Dept. of Biochemistry, Lucknow
 
Univ., Lucknow 226007, India]
 

Cassava. Cassava starch. Enzymes. Analysis. Biochemistry. India.
 
7" . 777 Starch phosphorylase 'from cassava + 

roots was purified to homogeneity as 
test'ed by polyacrylamide gal 'electrophoresis at various pH, gel filtration 7

7 chromatography, and SDS polyacrylamide gel electrophoresis, usingtechniques of adsorption 
,the 

on starch, heat treatment, DEAE-callulose

chromatography,' and gel filtration through Sephadex G-200. 
 The enzyme has
a mol. wt. of 220,000 + 10,000 with 2 subunits of identical mol. 'wt.,110,000 + 5000, and' contains 6 SH- groups/mole of the enzyme protein. The enzyme protein contains 2 moles of pyridoxal 5'-phosptate/mole of thenative enzyme. The kinetic data suggest a sequential type of' reactionmechanism." The enzyme activity is inhibited by 
aromatic amino acids, ATP,


7 guanine, and guanosine. (AS]
 

"7"70223
 
25765~ SAMTAIIARIA H., E.; 


' 

CONTRERAS G., J. 1984. Composicifn quimica de
seis variedades de yuca Manihot esculenta Crantz en 
distintas etapas de
desarrollo. (Chemical composition of six cassava varieties 
in different
growth stages). Agricultura Tcnica 
en Mxico 10(l):3-16. Span., Sum.
 
Span., 19 Refs.
 

,.+Cassava. Cultivars. Harvesting. Timing. Analysis. HCN content. Starch
 
content. Fibre content. Dry matter. Agronomic' characters. Plant anatomy.
Organoleptic examination. Mexico.
 

During 1981 and 1982 at the Cotaxtim Agricultural Expt. Field (Veracruz,
Mexico), cassava roots of var. 
Cubans, Smelling Santa Cruz,' Criolla, Sefiora
estg en 'a' Mesa, It, 
 and Guaxup were quantitatively and qualitatively

'analyzed at 4 different 
plant ages to obtain information on variation, of

cyanogenic content,
. DM andstarch production, fiber content, and effects of
.the cyanogenic content on flavor. Chemical analyses demonstrated that the 

HCN content in fresh root chips indicates the concn. of this component in-the parenchyma; likewise, 
analyses indicated that in 

77 

some var. this concn.decreased
d slightly between 11-13 
mo. of age. This helps determine' methods

for eliminating HCN and more convenient periods 
for harvesting. Estimated
 
production of DMand starch were' stable and, in some var., increased withplantoage. Fiber 
content was variable and increased In 
all the materials
 

to the crop'sdevelopment.
ent+Onfla maccordingof+,+i++~i+S+ya o~eic+ +On Amounts starch th t+++hd :o+:,++C~mi~i :nal~es d~snS~ateand 11C and % of ++++ " ' tefiber
varied with the MC of thearoots. Their flavor did notcNc~neti~fehro:: '77:: totally relateniae te:on'''hp o7'''"s componenwith -the 'cyanogenic 
' content since it differed depending on plant 
7.development. [AS-CIAT]
 

7.7 777: '7 777. 
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-FUJIMOTO, ,,AMA,
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23719 SUGAUMA,T.; BEPPU, K; S.; NAGA T. 1983. Cassava
 

ot phosphorylase conitains pyridoxal 5'-phosphate which the leaf enzyme 
does not. ' Agricultural~ and'rBiological Chemistry 47(12):2961-2963. 
Engl,, 17 Refs., Iliths. [Dept. of Agricutural Chemistry, Faculty of 

Cassava,.,Enzyme~s. Roots. Analysis. Biceity.Clias Japan. 

A study was conducted to try to elucidate whether the phosphorylase from
 
cassava roots wasapyridoxal 5'-phosphate containing enzyme or not. The
 
phosphorylase activities of 8 cassava var. were between 2.2-5.8 units/g
 
fresh wt. After the phosphorylase was purified, the pyridoxal 5'-phosphate
 
content inc assava roots was determined according to the metlod of Wada and
 
Snell. It was observed that the absorption spectrum of intact phosphorylae 
was between 240-440 nm; a broad shoulder around 330 nm in addition to the 
protein absorption peak at 280 nm were seen, as with other enzymes with 
pyridoxal 5'-phosphate. When phenylhydrazine was added to the perchlorate 

4,extract of the enzyme, a distinct peak appeared at 410 nm due to the free 
4 pyridoxal 5'-phosphate. Assuming that the subunit mol. 'wt. of cassava 

phosphorylase is the same as that of potato, the pyridoxal 5'-phosphate 
.content in the cassava enzyme is calculated to be 0.4 molecule/subunit. 
The enzyme preparation from roots showed a higher specific activity than 
the enzyme preparation from leaves by other authors and a very distinct 
peak at 410 nm due to the pyridoxal 5'-phosphate. [CIAT] 

0225
 
25580 TAXEDA, Y.; SHIRASAKA, K.; HIZUKURI, S. 1984. Examination of the 

purity and structure of amylose by gel-permeation chromatography. 
Carbohydrate Research 132(l):83-92. Engl., Sum. Engl., 38 Refs., illus. 
[Dept. of Agricultural Chemistry, Faculty of Agriculture, Kagoshima 
Univ., Korimoto-1, Kagoahima 890, Japan] 

Cassava. Cassava starch. Analysis. Japan.
 

Gel permeation chromatography on TOYOPEARL 11W-75F is a sensitive and useful 
method for examining the purity of omylose specimens. -The required 
recrystallization frequency for preparing amylose free from amylopectin 
depended on the starch source. The I affinity of chromatographically pure
 
amylose of cassava starch was 20 g/100 g. The pure amylose of cassava 
starch had a degree of polymerization value of 2660 with 8 chains on the 
av. [AS (extract)] 

0226 
25594 VREUGDENIIIL, D. 1985. Source-to-sink gradient of potassium in the
 

phloem. Plants 163(2):238-240. Engl., Sum. Engl., 16 Refs., Illus.
 
LDept. of Plant Physiology, Agricultural Univ., Arboretumlaan 4, NL-6703
 
BD Wageningen, The Netherlands]
 

Cassava. Mineral content. K. Stems. Analysis.
 

The K contents of bark strips of cassava and of phloem exudate of castor 
hean were analyzed at different regions of the stem. In cassava, a peak in 
K content was observed near the Ist mature leaf, leveling off both above 
and below this point. In castor bean, only a downward decreasing gradient 
was observed. In both plants, the direction of the K gradient coincided 
with the presumed direction of assimilate flow. [AS] 

See also 0261 0287 0299- 0319 0349 0370 
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25763 MANRIQUE, L.A. 1985. 
 Effect of extreme soil acidity conditions on


plant growth and yield of cassava. Communications in Soil Science and 
Plant Analysis 16(91:959-970. Engl., Sum. Engl., 3 Refs., Illus. [Dept.

of Agricultural Engineering, Univ. of Hawaii, Honolulu, lawail] 

Cassava. Cultivars. Leaf area. Soil physical properties. Soil analysis. p11.
A]. Plant height. Root productivity. Branching. Timing. Panama. 

The differential response of cassava cv. to high levels of KCI-extractable 
soil Al in a Typic Tropudult -f Panama is reported. fligh levels of soil Al
reduced plant hei t and root vields of most cv., aithough some genotypes
showed goo] potential to produce acceptable root yields at Al levels abov 
5 cmol (, )Ikg. Cv. showed distinctive LAl and leaf area distribution 
patterns that in soie cases appeared to be Al toxicity related. Two 
possible ways Al might have affected LAI, leaf area distribution, and henceroot vields are suggested: (1) Impairment of its ability to develop and
sustain lcaf area, and (2) disturbance of its capacity to distribute and 
accumulate assiwilates by roots. [AS] 

0228 
25294 SIEVERIDINCG . I.EINER, D.!. 1984. Effect of herbicides on

population dynamics of VA-mycorrhiza si th cassava . Angewandte Botanik 
58(3-4):283-294. FogI . , Sum. Engl. , Gerl., 13 Refs. , Illus. [CIAT,
Apilrtado Adrvo 6713, Cali , Cclomb l 

Cassava. Ciltivars. llvcorrhi7ae. Inoculation. Laboratrv experiments. Field 
experiments, lierbicide,. Root productivity. Colomba. 

One greenhouse and 2 field trial,; were conducted at CIAP to determine the
effect of herbicides oin vescnlar-arhuscular mvcorrhiizae ill association 
with cas sava. A direct effect '.n mycor trl zae , as detec ted In the 
greenhouse trial, was a mild to 'itermediate deprescIon of root infection 
and/or spore product ion depending on the herbicide i.sed. In field trials,

herhic es had an indirect effect 
 in eliminat .eg weeds a,, mycorrhizal
hosts, resul tig In a delay in spore population bu ld-up. Cassava growth
and root yield were unaffected by herbicidal action oll the mycorrhizae.
Oxad 1_:-on selectively depressed l;lomus spp. , thus changing tlie mycorrhizal 
species composition. [Review of Plant l'athol ogYo 

See also, 0230 0246 0359 

DOD CULTIVATION 

See 0286 0350 0380 0403
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0229 
25260 CADAVID L.., L.F.; IIOWELER, R.ll. 1984. La fertilizaci6n de la yuca

(Mlanihot esculenta Crantz) en la regi6n de Mondomo y Pescador, Cauca. 
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(Cassava fertilization in the Mondomo and Pescador region, Cauca). Sue
los Ecuatoriales 14(1):199-207. Span., Sum. Span., 20 Refs., ,llis. 
[CIAT, Apartade A~reo 67i3, Cali, Colombia)
 

Cassava. Soil analysis. Fertilizers. N. p. K. Cultivars. Root productivity.
 
Starch productivit,. Starch content. Costs. Income. Colombia.
 

A NPK assay was estabi)li ud in cassava crops in 4 rural communities of 
Mondomo and in I of Pescador (Inca, Colombia) to determine the response of 
cassava to several levels ci ;lK application and to recommend an optimum 
and economical fertilization tor this crop on hillsides and with shifting 
cultivation patterns. The levels were 0, 50, !00, and 200 kg NPK/ha as 
urea, triple superphosphate, and ,C 1, and a constant application of 0.5-1.0 
t lime/ha. M Col 113, Barranquea, CIC-92, Algodona, and Palmirana were 
planted and harvested 10-15 mo. after planting. There was a positive 
response to fertilization, a slight response to N applications, and a 
highly significant response to 50 kg P/ha. With higher levels there was 
a lower response. Soie positive increase in yields was also obierved with 
K applications. An av. of 100 kg N, 50 kg P, and 100 kg K/ha was the 
optimum economi cal combination (higher benel its/cost:). Even though 
fertilization had little influence on s tarch content , this decreased 
slightly with no K. It is concluded that P ts the most limit ing element 
in the region a,i::that a suitable fertilization with the 3 major nutrients 
is necessary to obtain an optimum economy higlr than the regional av. (5 
t/ia) and to restore to the soil tilenutrients lost through harvest and 
erosion; a hot ter management of this type of sol is also necessary. 
[AS-CIAT) 

0230
 
25282 CIlAN, S.K.; HUSSEIN, KM.; LIAN, T.S. ; LAN, ;.S .; PIAN;, L.N. 1983. 

Fertiliiing tot maximum yield. In . A special report on cassava 
in Peninsular Malaysia, with particular reference to production 
techniques. Kuala liumpur, Malaysian Agricul tural Research and 

4
Developing Institute. R'_port no. PI11-02-83. pp. 8-63. IEngl . , II Ils. 
[Malaysian Agri cu I ural Research & Developing Inst., I).o. Box 12301 
Kuala Lumpur 01-02, Malaysia] 

Cassava. Fertilizers. N. I'. K. (:u. .Ig. Root productivity. Starch
 
product lvi ty. Mineral dt IciencIes. kineral content. Ca. Timing. Malaysia. 

Research results on fertilization of cassava in Peninsular "alasia are 
summarized. Analyses of leaves, petioles, stems, and root- of a 28 t/hua 
harvest of cv. Black Twig showed that tilecrop removes 88, 7), 2118, 55, and 
27 kg N, P, K, CaO, and MgO, resp., which Increase to 126, 105, 312, 78, 
and 38 kg, resp. , when the harvest Is of 40 t/ha K is the nutrient most 
removed by tire crop and since Malaysian sot Is are generally poor in 
available K, large responses to K fertilization are frequently observed. 
Tile importance, deficiency symptoms, and optimum dosage ot fertilization 
with K, N, I',Mg, Cu, and other trace elements are discussed. The suitable 
time for fertilizer application is at planting in both peat and inorganic 
soils. ICIAT] 

0231 
25503 KRIITKUN, T. 1984. [Effects of mercury chloride applied in soil on
 

cassava grown on Map ion sandy loam soil]. Kaetsart Journal 
18(l):24-26. Thai., Sum. iEngl., 12 Refs.
 

Cassava. Cultivation. Growth. Productivity. Thailand.
 

II
 



Application of mercuric chloride at rates above 80 ppm 1tg in surface soil 
reduced the growth and yield of cassava. [AS]
 

0232
 
25523 MARTINEZ M., B.; MARTINEZ V., R.; ARC. S., R. 1982. Ensayo de un
 

r6gimen de riego en la yuca (Manihot esculenta). (Irrigation trial in 
cassava). Ciencia y T~cnica en la Agricultura. Viandas Tropicales, 
Suplemento Septiembre 1982:83-94. Span., Sum. Span., Engl., 5 Refs., 
Illus. [Centro de Mejoramiento de Semillas Agimicas, Ministerio de la 
Agricultura, Apartado no.6, Santo lomingo, Villa Clhra, Cubal 

Cassava. Cultivars. Cultivation. Irrigation. Rainfall data. Temperature.
Transpiration. Root productivity. Plant develonment. Cuba. 

The effect of 2 soil moisture levels and 2 growing seasons of cassava were 
studied on a brown carbonated soil in Santo Domingo, Cuba. A yield of 37.85 
t/ha was achieved by applying water at 807 of the field capacity during tle 
1st growing period (0-60 days) and at 707 fiel capacity during the 2nd 
growing period. The total evapotranspirat oq recorded was 8510 mam, with a 
daily av. of 27.5 n. A total of 2328 m /ha was applied over 7 irriga
tions, and a bioclimatic coefficient (K) of 0.42 was obtained. [AS] 

0233 
23176 NJOKU, B.B.; ARENE, O.B. 1980. The influence of potassium,

nitrogen, phosphorus and magnesium fertilization on anthracnose di sease 
and tuber yield of cassava. In Potassiuom Workshop, Ibadan, Nigeria,
1980. 'badan , Internat tonal Inst i tute of Tropical Agr icul ture. 
pp.193-198. Engl., ]3 Refs., Illus. 

Cassava. Fertilizer. N. P. K, Mg. Cu1Ltivars. Co1 letotrichum. Root 
productivity. Nigeria. 

In Umudike, Nigeria, the improvement of soil fertility to reduce tile 
incidence and ;cverity of anthracnose in cassava was investigated. In a 

randomized complete block design, 4 nutrients (N, P, , and Mg) were each 
tested at 5 levels. Cuttings fropi cassava cv. 60506, infected with 
anthracnose, were planted in 6 x 6 m- plots in rows 1 a apart. In wk. 22, 
leaf samples were taken to determine K as well as tie incidence and 
severity of the disease on a 1-5 scale, nccordilng to thes parameters: 
wilting, distortion, canker, and die-back. The max. and min. incidences 
were, resp. , of 95 and 527,, tile latter In tile treatment wi thou t N 
aplip cat i Ion. Only K had a depres!;ive effect, althlgh not significant, on 
lisease incidence but it significantlv reduced dlieaSe severcity (1'= 0.05); 
N increased the incidence and severity (P 1 .05), and 1 and Mg did it 
moderately. Leaf F conc., and the severity Were inversely correlated. 
When the rates of N, P, and -Ig Increased there was a tendency for the 7 of 
leaf K to decrease. Increasing N rates significantly increased yield. In 
spite of tiLe high incidence, F reduce(] the severity by 507. The possi
mechanitn by which F difficults the penetraition of the disease and how t' 
yield response is due to , as well as to Lhe moderate attack of the disease 
are indicated. [CIATI 

0234 
25521- RODIIJEZ R. , A. PORI UEZ N. , A. ; IOIIRI(;UEZ ., S. 1982. Obser

vaclones sobre 'jl potenctial forrajero lie dos clones de yoca (Manihot
esculenta). (Obsrvat bns on the forage potential of two cassava 
clones). Ctencia y T6cnica en la Agricultura. Viandas Tropicales, 
Suplemento Septiembre 1982:95-107. Span., Sum. Span., Fngl., 13 Refs., 
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;Ilus de 'Nejoramiento 
Santo Villa Clara, Cuba] 

11' S [entroU 	 de' Semillas A~iaiMnsei eI 

4
Cassava.' C1lones. Planting.K Spacing.> Timing.. Harvesting. Composition~

~Foliage.i Forage. Plant height. 'Productivity.' Cuba,'~
 

i-61REs9t7from a7,pre fpminary' yy oo ftorna geeo f2 nud Cuban 'cassava 
clones, Pinera .andCEMSA 80799) grown on- a, browni tropical. soil~ with "' 

carbonate differentiation, are"7reported. .Two planting 'distancs 1.35 x 
0.'20m and 0.67 x used, equivalent to 41,666 and 37,037 plants/0.37 mi'wer'e 

h'a."The 0,67 x 0.37 m planting d,4stance Is recommended for those planta- ''

tions programmed for more than one cutting and tihe 1.35 x 0.20 m distance 
'~''~for 
a single cutting. [AS] 	 . 

- i,[ .	 ,0235. 
S'i'25718 SINTHUPRA4A, S.; TIRAPORN, C. 1986. Improving the productivity of
 

icassavaThailand. In Workshop Cassava Asia,
in Regional on in its 
.Potential and Research Development Needs, Bangkok, Thailand, 1984. 
~Proc'eedings. Cali, Colombia, Centro Internacional do Agriculture 
Tropical. pp.277-287. Engl. ( Field Crops Research Inst., Dept. of
kAgriculture, Bangkhen, Bangkok 10900, Thailand] 

Cassava. Rainfall data. Soil physical properties. Cultivars.' Cultf.vation.. 
. f'Intercropping. Land preparation.. Cuttings.. Storage. Planting. Weeding.

Hoeing. Harvesting. Xanthomonas campestris pv. manihotis. Cercosporidium
~L. henningsii. Tetranychus truncatus. Research, Plant breeding. .Cermplasm.

Timing. Fertilizers. N. P. K.R 
Herbicides. Thailand. R iviy. Rottional ' crops. 

The situation 'of cassava in Thailand is described.. Cultural practices,
climatic and edaphic conditions, cv. used,. diseases (Xanthomonas campestris
 

j 	. manihotis and Cercosporidium henningsii), and pests (Tetranychus
truncatus) are given. The research activities in the areas of plant breed-
Ing and agronomy are analyzed, and results are indicated. The future of 
cassava in the country and the direction of research are discussed. [ClAT] 

0236
 
25254 UNE, M.Y.' 1979. Fatores clim~ticos influenciando a agricultura em
CampoGrande. (Climatic factors that influence agriculture in Campo 

Grande). Revista Bresileira de Geografia 4](2):3-31. Port., Sum. Engl.,'
 
Fr., 7 Refs., Illus.
 

Cassava. Climatic requirements. Rainfall data. Cultivation. Brazil.
 

Rainfall possibilities during the year were studied for the region of Campo
'Grande (Mato Grosso,- Brazil) on the basis of data obtained avera poriod nf 
43 yr. The correlations between production and 7,infall data, and between 
the latter and indexes of moisture equilibrium, gave similar results indegrees of intensity below 0.7000. Therefore 'avery close relationship was 
not observed b gricultural production. A difference,' 
however, was observed between the 2 types of crops: those strongly
influenced by the climate (sugar cane., cassava,' maize, and beans) 'and thoseless affected (groundnuts, rice, and soybean), [CIAT] 

0237 
24734 VENEZUELA. MINISTERIO DE AGRICULTURA Y CRIA. 977 Manual ngroeco

n6mico de la yuca. (Agroeconomical manual of cassava). Caracas, Direc
c16n General de Desarrollo Agricola Programn Ralces y Tub rculos i103p. 
Span., 15 Refs., Illus.
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Cassava. Taxonomy. Plant anatomy. Climatic requirements. Rainfall data.Soil phy';ical properties. Land preparation. Ploughing. Cuttings.
Propagation. Cultivars. Sweet cassava. Bitter cassava. Planting. Timing.echanization. Agricultural equipment. Growth. Plant development. Weeding.
Herbicides. Weeds. Erinnyl, ello. Chillomina clarkel. Vatiga IItildens.
Vatigd minihotae. Silba 2elLdula. arlOwonchaea chalvbea. Cecidomyiidae.
Atta. Anndomtu alul:s. Saissetia nigra. BemisIa. Mononychel lls tanajoa.
Tetranvchus urticae. Oligonchu; peruvianus. Xantliumons campestrisa pv.
manhlotis. paceloma manilhot Icola. Yycop I a,,Cl ses. (ercosporidIum
hennIlngsi I. Cercospora ca rlbaea . Cassava common mosaic virus. Ofd ium.
PiLVtoph the ri. Sclerotlm rolfsil. Rosel inlia. Rhizopus nigricans.
Fertilfi;ers. Storage. Compolitton. Uses. Costs. Production. Productivity. 
Ihco nme. Venezie la. 

An agroeconomic Manual on cassava, compiled by researchers, professors,

extension workers, al icultura I 
 economists, and Industrialists of 
Venezule la , Is prusen ted. IThe ig ronolai c aspects cons.i dered include abotallical description (origir , taxonomy, and morphlology) , cI imatic 
requirements, soils an,! their preparat ion , select ion and storage ofpropagation materialI, rapid propigati n syste.m, planting systems, time, and 
distanc e, plan t devel(p11U lkt it ges, weed con tro , pes ts and di eases and
tileir control , ea rthiitj up , fert i It:!at ion , and harvest. The storage,
chemical composIt Ion, ut iit %c value, and tit IIizationi of cassava a rediscussed. Al so iiicluded ale product Ion costs, vields, and profitability. 
[Cl A r] 

See also ()227 02"10 (2."1 C2,2 ."314 0245 )246 0284 
0287 0289 0291 0292 (2s)4 0296 0297 0298 
0327 ')32") ((j95 0) j30 0 362 0363 0364 
0366 0370 0371 (3731 (037 (379 (382 0383 
0184 0(87 (38 0399017 0401 0406 0419 
(420 01) 0422' 042 1 0424 

()02 Cultivation Pract iccs: Pro)pagat ion, Planting, Weed Control and 
- HarvestI , 

23437 ABr.NOA, F.A.; BAI ENA, .. 1 7.(182.Ti lage prct ices in continuous 
hillside farming oi toot crops. Radix :9-11. Engl.. 2 Refs. , I lIus. 

Cassava. Ploughinp. P...t crops. ('il t fv;irs. Sweet potatoes. 'raro. rosion. 
Root product ivity. h1iilippines. 

A trial was carriled out In Philippines to (I) Identify the sinl. t I lage
requiremunt of 3 root crops, incliding cassava, grown oil hillsides; (2)
compare t I f1erc lit ti I last pract ices and make recomlellndatiolls about tilem. 
The t reatmenlts Included zero tI Ilage, Mill. t II lage, strip t il lage (25, 50,
or 75 cm) and t II Io.e of tIl whole plot. Soil eroded/treatment was
measured. During the let .' cyc Is of the crop, 1o apparent response of 
cassava to the dliff erent t i lage prat ices was sell. Root yield was
Sl ig lt I:, II gher in the tll ed plots tillo, in tile unti I led plots. The aV.
yield Ill the 2 harvests was approx. 27 t/ha. Fo il erosion iln the Ist 
harvest was mlln, clue to the canopy cover at tile le of railtls an11d to the
rapid water il Itration into tihe soil Iot a newly olpttned forest area. InIthe 2nd harvest , soil erosion was significantl.v higher since It rained when
tile canopy 1hadnot yet been establi, lled, but the yields remained high. 
[CIATI 
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' :23496 CITRALTUBER'CROPSRES H I TUT 19 82,- Pak4g of practices-
for cassava. Trivandrum,, India. Extension Publication no '1 6p,. Engl.~ 

CassavarCultivation Climatic.requiremnts uSoilproperties,-,
'physical
jTiming .. Culcivar.Plantin Tmn Cli ai utlings.,,Fcrtilizers. 'Manures. N. 'P."K'~" 
, irou - mites ,: jiiu s * t Cassava A rican o saic- virus-
Insecticides. Acaricides Disease contro'l.* Harvesting. Intercropping.,. 

Recommendation for cassava cu iat on n ia presented. They
the appropriate climatic and soil requirements,oinclude? planting time and 

,emeth s, v , herefopa material, planting position of the 


manuring, crop protection (mites, scale 
CUcttings, fertilization and 


2 insets CAiV), harvesting, and intercropping with groundnut. [CIAT]
 

25283 CHAN, S.K.; HUSSEIN, k.1.; LIAN, T.S.;LAN, C.S .; PIANG, L.N. 1983.7 Control-of weeds, insect pests and diseases. In ____,A special 
j.'',, report on cassava in Peninsular Malaysia, with particular reference to 

\production techniques. Kuala Lumpur,. Malaysian Agricultural Research and; 
Developing 'Institute.: Report no.P-02-83 pp 64 68. Engl., Illus. 
'[Malaysian Agricultural Aiivkgioh i ' I . are5Research & Developing Inst P.O. Box 12301, 
KunlaLurnpur 01702, Malaysial . . ... = . 

NHerbicides.
Cassava. Weeding. Injurioti4
cv.te . setr n :ies plreearn plagiata.d s lto of tpianhb' insects. Tiracola- aghmose 
Dasychirafr:Ectropis bhurmitrn. 'Spodoptera litura. Porthesia scintillans. 
Chloridea-obsoleta. Achaca Janata. Insecticides. Cercosporlidium henningsii.
 

' control. Xanthomonas campestris pv. manihotis. Choanephora. cucubitarum. 
'*anodrma-4pseudoferrum. Scierotium> rolfsii. Sphaerostilbe> repens.'

Glomerella'cingulata. Periconia manihoticola. Pestalotiopsis, Malaysia.,
 

Research on 'weed, pest, 'and dis~ease control in cassava- in.Peninsular 
Malaysia is summarized. For weed control the following preeergence

herbicides are. recommended: -alachlor,- 1-3 kg/ha; chloramben, 2-4 kg/ha; 
diuron, 0.5-1.0 kg/ha; fluometuron, 1-3. kg/ha; 'aryzalin, 1-2 kg/ha;

S oxyfluorfen, 0.25-0.75 kg/ha; and' trifluralin 0.75-1.50 kg/ha. Serious 
j~; ,damage from pest attack. rarely occurs in Malaysia although. Tiracola 

plagiata, Dasychira app., Ecroi bhurmitra-,,Spodoptera litura, Porthe;sia. 
s,*~'cintillans, Chlorides obsoleta, and Achaea janata, have been occasionally
bserved; regular inspections to-monitor pest-populations are recommended. 

.For :the control of -diseases caused by Cercospora app. and Xanthomonas 
-~ 'campestris pv. -manihotis, the~ removal. and burning-of all crop residues and

'cropL rotation are recommende!'.1 For' the control of -Fomes- lignosus, besides.'4 
.. the'aforementioned practices, a regular inspection fthe cassava plants,

with complete removal of the infected plants and the, roots of hosts such 
as 
,rubber, *isIrecommended. [CrAT] 9 

N. ' ''''0241 

25281 CHAN, S.K.; HUS5EIN, K.M.; LIAN, 'T.S.; LAN, G.S,; PIANC,' L.N. 1983.
 
Planting for maximum yield. In. _ A special report on cassava in
 
Peninsular Malaysia, with partic'ilnr reference-to ptoduction techniques.

Kuala Lumpur, Malaysian' Agricultural Revearch and Developing Institute.
 

4 A'Report ,no.PTH-02-83. pp.41-47. Engl 1 ., Illus. -(Malaysian Agricultural
 
'Research 
 & Developing .Inst., P.O. Box 12301, 'Kuala Lumpur 01-02,


Malaysia] -. ' ' 
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'Cassava. Soil physical ~properties., pH. Soil~ requirements. Land,preparation.
Planting. Timing. Cuttings."Mineral content, K.' Storage. Spiacing." Pruning.;, 

' 

In t ercropping. alasi 

R e e.ar..h results' of cassava planting for maxta )id in Peninsula rlay 
_are,..,.um iz ed. Tha_'aspects 'consid ered -are -soils -and- their-preparation, 

a.propriate.plantinotime, planting materialuselecdi cuttinig lengtEhh and 
plantiui posiotiin, planting, density,~ pruingof. shoots 'o'r, stems. 

SAn~altern'ativeto, square planting is, presented with 'the, double row pattern: 
073'x 0.73 m spaced 2.00 a apart with 10,000 plants/ha" [CIAT] 

21OCK, JH 1986, Theagronomnic potential of cassava for the upland" 
aesi of tropical Asia. !litRegional Workshop on Cassava, in Asia, its 
Potential and Research Development Needs, Bangkok, Thailand,, 1984. 
Proceedings.i Cali, Colombia, Centro inernscionalde 1Agricultura 
Tropical~. pp.203-212. Engl., 9 Refs'., Illus. [CIAT, 'Apartado Agreo,6713,
 
Cali, Colombia]
 

Cassava. Plantdevelopment. Water requirements (plant).H .
 
Root productivity. Cuttings.e . Storage. P. Soil t
 

Erosion. Mycoses. Injurious mites.
 
-Cultivation systems. Intercropping. Asia.;
 

':Thedevelopment characteristics that make cassava a crop with potential fo 
the eupland,,,areas in tropical Asia are discussed as well as the use of 
improved var., planting merhods, conservation of the soil and its 
fertility, pest and disease control, and the cropping systems that allow 
Increased cassava productivity.,[CIAT]
 

25540 DU PLESSIX, Y.J. 1984. Amelioration de Is culture du manioc en
 
'Core d'Ivoire. (Improvement of cassava cultivation in Ivory Coast).' 'In
~Workshop on Processing Technologies' for Cassava 'and other' Trupical, Roots
 

and Tubers in Africa, Abidjan, Ivory Coast, 1983. Proceedings. 'Rome,. 
Food end Agriculture Organization ofteUnited Nain.v.2,pp.153-178.
 
Fr., Sum. Fr., Illus. 	 ''' 

£'' 	 Cassava. History. Production. 'Cultivation. Atieke. Carl.' Cassava chips.
'Research. Development; Land preparation. Root productivity. Cultivars. 
Planting. Timing. "Harvesting. Fertilizers. N. P. K. Ca. M1g.Weeds. Weeding.
Climntic requirements. Mechanization. Bacterioses. Injurious 'mites.
 
Myco'des. ,Viroses.' Ivory Coast.
 

Cassav'i'H the '3rd crop in the Ivory Coast;"its production' is'1.1.million 
tons/yr. are presented 'of cassava research 'carried out' by' the'Results 

Institut de 'Recherches Agronomiques Tropicales et des Cultures Vivrieres in 
1'collaboration wi1thte Institut de Savanes and the SociftC de D~veloppement

du Palmier' a 'Huile. The use of heavy machinery to limit the rdaks of 
erosion,' 'the techniques 'for 'propagation by cuttings, planting times,
fertilization, and problems related to crop residues are indicated. Also 

'~ mentioned are the critical' periods of. cassava 'for weed invasion and'weed 
control,' as 'well as the phytosanitary problems (bacterioses, mycoses,
viroses, and mites). [CIAT] '' 

0244 
25550 DU PLESSIX, Y.J. 1984 *Le point sur nlemCcanisation de Ia culture 

du manioc en R~publique de Cote d'Ivoire. (Mechanization of cassava 

L;
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cultivation iun 	 onP e o anlog ies for 
CasaaanduothersTropica Roots and ' Tubers in AfricaAbdjn,Ivory; 

Coast, 1983. Pocee d s.' Rroe dFood and ridtr s 0rgniationsof the 

Cultivation, - te +cCssavaa. neIn caAgriculturala.e
Herbicides. Harvesting. Ivory Coasit.4J 

The agricultural equipment, used in planting, weeding, and harvesting4
 
inIvory Coas ,cassava [CiAT]
ei 9bed. 


44~~.4~$4 <4 024544'444 

25275 FERGUSON,d.U. 1981. Rootcrop produc tion on prajec farms in St. 
YLucia and St Vincent. 'Trinidad, West' Indies, Caribbean Agricultural 
Research and, Development Institute. Consultant Report no.9. 114p. 

Cassava. Root crops. Yams. Swet potatoes. Cocoyams. Taro. Cultivars. 
Cultivation. Land preparation. Cuttings. Planting Spacing. Timing. 
Fertilizers. Harvesting.. Intecropping. Saint Lucia. Saint Vincent. 

44. The agronomic techniques used in the prodution of root crops on farms
 
44 4 	 . participating project small In Vincentin a on farm multiple cropping r t. r 

444and 
 St. Lucia are briefly described and ,evaluated. Some recommendations to 
Improve the agronomy of these crops are npresented Since 'cassava is a 

i '' 	 h4relatively secondary crop on the studied farms and the production' area is
 
too small to allow an agronomic evaluation to be made, the only'0ecomiaenda
tion is to evaluate cv. M Col 22 for its possible cultivation on both
 
islands' since it has outyielded local cv. in trials in Jamaica, Barbados, 
Trinidad,~and Guyana. An evaluation of 14 farms in St. Vincent and 12 in 

4 4 St. Lucia is presented. [CIAT] " ~ 4'' 4 

4
~~25714~'CHO ' 0246' mrvn h ' ' o 
R, p,. 	 of
R.G.' productivity 

cassava itt India,' "In' Regional Workshop on Cassava "in Asia, its' 44 

4 4 Potential 'and~Research Development Needs, Bangkok, Thailand, 1984.
 
Proceedings. Cali, Colombia, Centro ~'Internacional de Agricultura
 
Tiopical. 'pp.219-228, Engl. [Central' Tuber Crops Research Inst.
 

+Sreekariyam,
Trivandrum-17, Kerala, India]
 

ArCassava. Production. Research. 'Plant' breeding.'Carmllasm.' Cultiva.
 
Cultivation. Planting. Spacing. Cuttings. Fertilizers. NJP P. 'K. Ca.' S. Zn.
 

B. Mo.' Irrigation. 'tntercropping, . Cassava African mosaic virus. 
Eutetranychus orlentalis. Oligonvchus bihnrensis.' Tetranychus cinnabarinus. 

4 'Tetranychus neocaledonicus. Disease control. Mite control. Aonidomytilus 
/albus. 'Inse.t control. Productivity.'lndia.'4
 

The prevalent cultivation practices of cassava in India are described and'
 
44the' research activities carried out by the Central' Tuber" Crops Research
 
- 'Institute to confront" the production 'constraints 'are presented.? Research
 

"4>4 
has focused mainly on' the obtainment of high~-yielding, disease-resistant
 
var.. 'the development of crop management practices, proper control of pests

and diseases, technology transfer, and postharvest technology, Finally,
 

>f44 future research directions are presented. [CIATI
 

0247'''
 

425511 GURITNO, B. 1985. Influence, of planting material on plant
purformance In cassava (Manihot esculenta Crantz). Malang, Indonesia, 44 

4. University of Brawijays. 7p. Engl.., Sum. Engl., Mal., 60 Refs.,4'Illus.L4 + +;L+ :	 ____ 
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Cassava.Cul tivars Cuttings. ,flarves ting. Timing. Growth. Plant develop 
m Sms. Shoots. Root 'development - Productivity., -Root productivity .,' 

Lfrea.' Dry Matter. Starch content Fb ctMinera content. N . :A' 
'P. Indonesia.iuh iK. 

At - edali exptl. field of Brawijaya" U. '(Indonesia), '4 fil xi- i 
...... , to.f 4 tg andi .72'aab..an tsd; the 

influence' of 'planting material's on the performanceifnitialcsaapn th' " i 
relationship' of gr~owth pattern and final root yield to age$region of stem,

''A ize,"length, di iameter, wt., ,starch, fiber, and nutrient cont'ents' of the Av 
.propagationo materiel ais determined Results, showed Lthat theage of the 

both 
?from plant dry wt." were influenced the 

plantfrom whi'che cuttings were obtained affecteduDH production, rand 
t 'IL 6row.h of 

region of the stem from which cuttingswere obtained * Cuttings from the 
apcl~ e~ . .! are panscthed~asmlr by 

S base of the stem~gave a higher yield than cuttings from either the medial 
yielded(which 6.4%less then basal) or the apical regions (12.7% less)

,The ,differe'nces in yield/ia were brought about by, differences in no. and 
wt.'of storage roots, butthe more important of these 2 components of yield r "' 

wathe size (wt.) of the storage roots. Thewt, of roots produced from 
'jz' 'basal 'cuttings was'4. 12 greater than from medial cuttings and 11.9% greater 

from apical curttngs. Av. growth rat& ofPthan similar
plauits showeda 
from basal, 'ilpttern; growth' raC1s med and apical cuttings' ere 24.2, 

.,: .i 0:.8;gp t 'wk., reap. Although stem a'ge did h'aveando ,, .a not 
significant effect On ''Lld, 'the difference between 'the root yields from 
basalanod apical cuttinis was greater for young stems. (7 and 9'mo. old)
than f'or older stems '(13and '13 mo. old). young stems,.the apical'With 

cuttings gave plants which yielded 15% less than those from basal. cuttings.

A With the 'older stems the difference was' 102.. During. initial'<growth,
 

sprouting of the "apical. cuttings was 'quicker than that of :the 'basal
 
cuttings, but Ihe. subsequent .growth of the basal cuttings was more rapid
 
than that of the apical cuttings.: Th. RGR of the plant organs '(roots,,new

shoots, an~d new plants) developed from basal cuttings were -greater than
~those from 'apical cuttings.. The 'nutrient 'content 'of .the cuttings
,(mg/cutting) varied with the regio'n of the parent stem. The oldest 
'1(lowest)section of the stem had'the highest nutrient and starch contents. ' 

Storage root yield was positiviely :and linearly related to both N and K 
contents of' the cuttings. 'Length 'and diameter of cutting 'individually

~ '" 'influenced yield;' however, there was no significant interaction between 
them.~ The optimnum cutting' length was about~25-cm; this length also favored
 
root and storage' root growth. On the other hand, :for'sotgowh h
longer the cutting: the getrthe.rate of'growth. sheotugrowt, the
 
the cutting was 2.25-2.50 cm. Although..cutting length and diameter were 
related to wt. :of cutting, no 'relationship was found between wt.. of cutting
 
and root yield.,[As (extract)]) , ','' ' . 

0248
 
25568 LOPEZ'Z., M.; VAZQUEZ B., E. 1982. Efecto de la longitud del' . 

esqueje utilizado coma material. de plantac16n, en los rendiinientos de 
yuca (crantz) (Manihot~ esculenta), variedad Se~orita. (Effect of the 
length of cuttings used as' propagation material on the yields of-cassava
 
variety Senorita) . [Centro Agricola 9(3):97-112., Span.,§ Sum. Span., 
Engl., 7 Refs., Illus. [Dept'a. de Fitotecnia de la Facultad de Ciencias
 
Agrfcolas, Univ. Central do las Villas, Santa Clara, Cuba)
 

Cassava. Cuttings.. Growth. Leaf area. Dry matter. 'Productivity. Stems. Root
 
productivity. Starch content. 'Plant development. Cuba.
 

The effect of the length of the cassava cutting on growth, development, and
 
yield of var. Seniorita was studied;, the lengths considered were 20, 40, 60,

and 80 cm. For each exptl. variable, leaf area, DM of the aerial part and '" 

'18' '. 

http:2.25-2.50


the root, plant height, no. of stems/plant, and production efficiency were
 
determined. The best yield was obtained with the 20-cm-long cuttings. [AS]
 

0249
 
25298 VILLAMAYOR JUNIOR, F.(. I983. Root and stake production of cassava 

at different popu lations and suhseq,:ent yield evaluation of stakes. 
Philippine Journal of Crop Science 8(1):23-25. EngI. , Sum. EngI. , 4 
Refs. [Phil1ppine Root Crop Research & Training Center, Visayas State 
College of Agriculture, Baybha, levte 7127-A, lhilippines] 

Cassava. Cultivation. Cultivars. Cutting;. 'linting. Spacig. Harvesting. 
Timing. Root productivity. Roots. Harvest index. Stems. Branching. Plant 
height. Storage. etatist hal analysis. Philippines. 

Increasing population density Of cass;vil cv. 	 Golden Yellow, planted as stem 
26cuttings corre!sponding to 13,333, 17,777, i,066, and 53,333 plants/ha, 

generallv decreased root yield, alIthough not significantlv, and increased
stake significantly. Although the diaeter Irodctionof the stake 

decreased with increasing poputI on, Wailt :iubsequent evalait Iin of fresh 
and stored stakes showed that yield w:I; not affected !;ignifHcantlV by the 
diameter of the stake. (AS] 

025) 
24721 WARGION I..;BANGI'N, P. 1984. Effect nf weed control oil the yield 

of cassava at Liampung Red Yellow 'adzolic soil. Bogor , Ir donesia, 
Research Inst itute tor Food Crops. 8p. Fog I . , Sum. Eng I., 5 Refs., 
Sllus.
 

Paper prtsented at the Weed Science "yiriposfium, Bogor, Indonesia, 1934. 

Cassavl. Cult ivars. Weed;. Weeiding. terehicides. ltoeliog.Root productivity. 
Plant height. Shoots. Indonesia. 

The effect of weed ((intro I (n ca;;:ava yield wa ;tudied In Ilmperata 
cviindrica newly opened .,rea of Sukad;ia (I.ampung, Indonesia), during the 
182-8( wit :;eason. Six levels of herb icIdes, handl weeding, and unweedel 
(check) tre;itnents were arranged in a rndlomsizedl Hock de:iIgn. Cassava 
var. Adira-I was ;ed with la plaot spacing of 100 cm between rows aod 60 cm 
between plots. The Max. wee I Cover (707) was fonuid in the check plot, 
which was dlnnoated by 1. cvl uindrica, alata, Svoedrella nodiflora,Barreria 
and Cvperu; sp. Caos;ava vield iws not signi ificant ly affected by any 
treatment. e t.t hlnild weeding , the ;11li ication Of 1.5 k, ametryn/ha 
alone I day after planting or followed flv 3.G I glyphosiate/h;i at 150 days 
after plontlng is tecoriniend'id. [AS] 

(217 ? 
0338 0356 (()60 0, 10i 0303 036 0366 0370 
01371 0373 (178 0379 0382 0383 0384 0385 
0387 0388 0351 Oif99 0.1(1 0406 0419 042(0 
0421 042. 

See a iso 0228 12315 (1289 11291 0292 (1')4 0798 

D03 Energy Productivity and Yields 

See 0213 0214 (215 0227 0229 0233 022' 023' 0247 
0248 0249 0284 0289 0291 0293 0313 0419 0422 
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D04 Postharvest Studies
 

0251
 
25549 AYERNOR, G.S. 1984. Indigenous technologies for roots and tubeis 

in Africa. In Workshop on Processing Technologies for Cassava and other 
Tropical Roots and Tubers in Africa, Abidjan, Ivory Coast, 1983. 
Proceedings. Rome, Food and Agriculture Organization of the United 
Nations. v.2,pp.247-267. Engl., I1 Refs., Illus. 

Caasava. Root crops. Product ion. Storage. Post-harvest losses. Processing. 
Steeping. Cassava flour. Cart. lrying. Foofoo. Africa. 

The production of roots and tubers in Africa and some estimated postharvest
losses (5-607) ire presented. Cassava and yams are the major crops and 
they are grown both for subsistence and as cash crops. Some indigenous
postharvest storage practices that minimi ze or prevent food losses iliroots 
and tubers are reviewed. Most of the rural processing techno logles are 
adaptable to modern advanced food processing practices. In fact, the gcri 
process of cassava has been adapted and upgraded in West Atrica. Similar 
attempts can be made to process cyanide-f ee CF. African institutlon; with 
the capabilities ti postharvest reseatch and development and related 
appropriate technological endeavors must play a colluctie role in a 
regional effort to minimize po.'Stharve;t lo ; vss through effectlve storage
practices and food transformation procs.e . [CIAT] 

25721 BARRET:'IT,D.M. 1986. tlrvtt research priorities for cas;sava in 
Asia. III Regional Workshop tt ("issava ill AlAa, its Potentitl IIntl 
Research Development Ned-, Bangkok, 'lhaiilaold, PIH4. Proceedit gs. Calf,
Colombia, Centro lilt reaciotal Ie Agtrictt ura TropicaIl. rI .. 31-364 .
Engl. , 38 Refs. , [IlIts. [Cotrlt'ilResearch Inst . tor Food Ctrop,;, 11. 
Panorango t, P.O. Box 8', Bogor, Indottestal 

Cassava. harvesting. Peeling. Washing. Solar dr.ing. Tryi g. Processing.
 
Consumption. COmpoIStiOll. C;ssaa prodiict;. 
 TI':N cootent. Cassava starch.
 
Cassava meal. Cassava chips. Pel lets. E:thaeol. Protein etr I iment.
 
Con fect loneries. Asia.
 

Inl view of tilepostharvest losses ait ca!;sava (25? or more) illd tilepoor 
postharvest praet ices, the research needs on cassaia processing Il
Tha iland, Indoines ia, Philipp ites, . ysia, and Indi;i are ,iily;:ed ol ;I 
product basis. Cassiva collsumpt ion as a food !; If'st; r Icted II'.'tilepercept ion of cassava as -n Inferior food, at1d by Its low ploteitill,mineral,
 
and vi tamin contents. Starch ll(]animal I'elT product |hi! ire hampered by

the lack of a consistent, dependable suppil of raw ,:.iteri;il, oleotle
 
quality is often poor dute to careless se;i tary pract!Lces. lydrolvzed
starch products, such as ethattol , SCI' , ii.d !'ructose syrup, have 
cmerged as areas of great potent lii for cassava titIT i.'at lon. I CIAT] 

0253 
25234 COURSEY, l).G. 1983. Tropical root crop work at the Tropical

Products Institute. Trop ica I Root and Tuber Crops Newsletter 
no. 14: 20-40. EngI . , 104 Ref s. ITropical Developmetnt and Research Inst., 
56/62 Cray's !.ondoll 81.1,England]Inn Road, WCIX 

Cassava. l)ioscorea. Storage. Processing. Cassava flout. Casstava starch. 
Marketing. Economics. Cyanides. United Kingdom. 
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Work carried out at the Tropical Development and Research Institute 
(formerly Tropical Products Institute) on aspects of storage of yams, 
cassava, and oth-er coot crops is reviawed, regarding respiration and 
dormancy, curing and wound healing, chilling injury, storage pathogens and 
control, cyanide in cassava, and root processing. [Field Crop Abstracts]
 

0254 
25764 QUEVEDO, M.A.; BAUTISTA, O.K. 1983. Pre-harvest factors affecting 

vascular streaking and quality of cassava tubers. Annals of Tropical 
Research 5(3-4):141-153. Engl., Sum. Engl., 15 Refs., Illus. 

Cassava. Pruning. Cultivars. Harvest ing. Vascular streaking. Starch 
content. Dry matter. Timing. Roots. Storage. Philippines. 

lDetopping of cassava plants at different degrees before harvest was 
undertaken to determine Its effect on vascular streaking and root quality 
during storage. lDetopping the plants at 50-100% and stripping of all the 
leaves substantially delayed vascular streaking of the roots during storage 
at ambieut condition. However, it reduced root DM and scarch contents. A 
positive relationship was observed between severity of rotting and 
streaking but not between vascular streakig and 7, rotting. [AS] 

See also 0237 (0317 0359 (1373 0384 0399 

EO0 PLANT PATIHOIOGY 

E02 Bacteriloses
 

0255
 
25583 DANIE., J.F. ; BOlER, B. 1985. Epiphytic phase of Xanthomonas 

camuestris pathovar manihotis on aerial parts of cassava. Agronoimie 
5(2):111-115. Engt., Sum. Fngl., Fr., II Refs. , Illus. [Office de la 
Recherche Sclentifique et Outre-Mer, laboratolre de l'hytopathologle, 
Centre de Recherches de BrazzavlIle, B1.P. 181, Brazzaville, R6publIque 
Populaire do Congol 

Cassava. Xanthlesonas casT[estrls pv. manilotis. Cultivars. Shoots. Leaves. 
Flowers. Fruits. Field experiments. Analyi;;. Culture media. Rainfall data. 
Congo. 

Stud\ of the bacterial microflora of the phyllosphere (if cassava plants 
growing in fleld previously infected with (:88 In Congo deMonstrated tile 
elitphytic activity of Xanthmonas campestris pv. manthotIs. An epiphytic 
phase wa'; found to be a normal part of the disease cycle of cli. In the 
rainy season, when disease sprea3t occurs, large no. of tlhe pathogen were 
present on symptomless leaves, con;t Iutlng a potential inoculum which 
could explain tile sudden outbreaks and rapid spreiad of the disease. In the 
dry season, tile n. of the pathogen decreased to undetectable levels, hut 
tile presence of X. cat.ln estris pv. lIlllhotis a few weeKs before tilt! 1st new 
.yl:ilptoms at the beginning of tile next rainy season sulggesited that tile 
pathogen could slrvive as in eliphyte thiollgtlut tile dry season. The role 
of the eniiophytIc lopllaltion il; the Ist stp of the elplpIyt Ic life of the 
plathogeIn was also Investigated. The Capacity of X. manlihots to have an 
epilphytic phase in its disease cycle contributes to the buildup of plrlnary 
ilociliuiha and to the establishment of the pathogen In the field, and 
enhances it,, survival. IASI 
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0256 
22991 FUKUDA, C.; ROCIIA, B.V. DA; FUKUDA, W.M.C. 1982. Selecac do

cultivares e clones de mandioca resistentes a bacteriose (Xanthomonas
manihotis, Arthaud-Berthet) Starr. (Selection of cassava cultivars and 
clones resistant to Xantiomounas manihotis). In Empresa de Pesquisa
Agropecugria de Minas Cerais. l'rojeto mandioca: relatorio 76/79.
liorizonte-MC, brasi 1. p.90. 

Belo 
Port. [Cent ro Nacional de Pesquisa de 

Mandloca v Frut icultura, Calxa Postal 007, 44.380 Cruz das Almas-BA, 
Bras II I 

Cassava. Cult ivarr;. Clones. Xantihomonas campestris pv. manlhotis. 
Resistance. Selection. Brazil. 

In 1978 and 1979, 263 and 569 cassava cv., resp., were evaluated under 
field conditions iinBrazil for their 1'esistance to Xanthomonas campestris 
pv. maiihotis, through natural Inoculation. The level s of resistance were
evaluated according to symptoms at 4, 6, 9, and 12 to. after emergence. Of
the cv. tested in 1q78, 220 (83.3/) w re :;uscptible 23 (8.7%) fairly
susceptible, 19 (7.2%) fairly resistant, and 4 (1.57) resistant. Of the 
cv. evaluated in 1979, 406 (71.3%) were !;usceptible, 85 (14.9'/) fairly
susceptible, 56 (10.3%) fairly resistant, and 2.' (3.8") resistant. CIATJ 

0757
 
25300 1KOTUN, 
 T. 1984. TIe natiiure and function of tie extracellutar 

polyeaccharlde producied by Xagthaeimonoa; campestris pathovar manthotis. 
Fitopatologia Bratsiletra 9(1) :467-473. EngI . , Sum. EngI . , Port., 23
Refs. , IIl is. [Icpt. of A;ri itra CU lv. ofiI ta I itl oC:, IMadan, Ibadan, 

,

Nigeria
 

Cassava. X;ntihnoonas campest ris pv. man i hot is. i.La:loratory exper fments. 
Cul tore media. I ;olat Ion .Ana .:;s Eri;:!I.. 

Xant I i1Oanas e~a~mest ris p v . ilotis,manh tIi causa I -rgaol so of ClIii, p roduced 
in cuItire a 10;, extra, I i Iar slime, which is thIgh mol. wt.a 
polysacchiride prec ipiLtated with acetone. Acid hydrolysis of a 1' solution 
of sline ill watir vielded glucose, vianntse , and glucuronic acid oln paper

chromatograins;. Autoclaviri, 
 soliut iols of acet one-prec ip I tated s I iie for
 
30-90 mlii drastic;al v decrease.d its viscosity. Plant toxicity 
 is probably
due to a physical blockage of tie xylet; v,,ssels rather than its effects on
 
Plant cell wails or cytoplasm. Asurlptio ii the [V spectrum indicates
that the extracellular 
 s!ime probablv protects X. calmostrsl pv. man ihotIs
 
iro; radiation ad other elivirlonmental 
 hlzards Recenit studie l indicate 
that the extrace]lular .;line is a virulence factor. [AS) 

0258 
25727 MAS, . .. ; FINNEY, M.M.; CIVEROIO, F.I..; SASSLR, M1. 1985.

Association of allunusual straii o' Xinthomonas campestris with apple.
t'hytopathology 75(4):438-445. Engl. , Sum. Engl.. 21 Refs., 1l1lus. [Fruit
Laboratory, Agricul'aral Research Service, U.S. (ept. of Agriculture, 
Beltsville, MD 20705, USA] 

Cassava. Isolatioi. Inoculation. Xintihomonas campestrf . 

A Yellow, Gram-negative bacterium was isolated from damaged apple explants
in tissue culture. The strains were recovered from inoculated apple
explants lii tissue culture. Symptoms and bacterial strain characteristics 
agreed with those original ly observed. Based oti growth on diagnostic
media. conventional biochemical anid physiological tests, and fatty acid
analyses, the strains represent al unusual form of Xanthomonas campestris. 
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Greenhouse inoculation tests were negative for pathogenicity to tomato,
 
tobacco, cassava, peach, and grape. The strains of Xanthomonas from apple
 
are apparently pathogenic only in tissue culture; however, they are capable
 
of limited colonization of apple tissue under greenhouse conditions without 
causing apparent symptoms. There strains probably represent an unusual 
form of X. campestris. [AS (extract)] 

See also 	 0235 0237 0240 0243 0285 0288 0353 0364
 
0370 0374 0379 0384 0401
 

"03 Mvcoses
 

0259 
25502 LABERRY S., R.; LOZANO, J.C.; BURITICA, 1P. 1984. Estudio taxon6mico 

de especies del g6nero Ulromyces en yuca (Manihot spp.). (Taxonomic 
study of Uromyces species on cassava). Fitopatologia Brasileira 
9(3):525-536. Span., Sum. Span., EngI., 38 Refs., Illus. (CIAT, Apartado 
A~reo 6713, Cal I, Colombia] 

Cassava. OllUruives. UrOnvces mantinhot 1;. Taxononiv. Identification. Colombia. 

A taxonomic study indicites thIt 1'romyces mauiioti; is present in Brazil, 
lolivia, Colombia, Costa Rica, Cuba, Fcuaior, !a:maica, Duminican Republic, 
Trinidad and Tobago, Vene:t ili, and Puerto Rico; U. jiLtrophae in Cuba, 
Mexico, and Trinidad and I'obago; U, cartliagenens Ia; in Argentina and Brazil; 
and U. tanihoits-catigae, V. tolerandus, amd V'. manilhotlcola only in 
Brazil. Only 1'. malihiot i and I. jr-ITb'ae have been reported attacking 
cassava. [AS] 

0260
25525 A., J1I0 V., iiiRNANIZ, 1982.1.A.; FI'TE'IS E.; F. Resultados 

preltminmares sobre la influencia de la 1poca de plantac16n y el 
desarrollo de la enfermedaild superalargamlento (Sphaceloma maniilhot icola) 
en el cultivo du ]iayuica. [Preliminary results of the effect of the 
planting tIne on tie development of tihe sipere longat ion (Iisease 
(placeIoma man Ihot Icola) on cassava ] . Clenic fa Tcnilca en la 
Agricul Itira . Viandas T'roplc les, Suplemento 'elptieibre 1982:167-175. 
Span., Suim. Span., 'ngl., 4 Rf., Illus. [Centro de Mejoramiento de 
Scmllas Agaimicas, lini.s;terlo de la Agricultura, Apartado no.6, Santo 
Domingo, Villa Clara, Cuba] 

Cassava . Cultivars. Sluhiceloma manihottcola. Resistance. Planting. Timing. 
(ClnfaI I data. Cuba. 

Five cat;5ava plnting dates ( Feb. , March, April , May, and Juine) were 
evaliiate~d in relati on to the developmeint of the superelongation disease
(Sphakieloi,;a ma"llhoticola) it tile Cent ro de Mejoranuento d Semillas 
Ag<imicas (Cuba) . A randolmized , lock exptl . design was used with 
susceptible Clone Montes de Oica. lie infestion 7 during Aug. for the March, 
April, May, June, and Fib, planting, dates wire 67.8, 61.6, ,3.1 , 55.9, and 
32.0%, resp. Tie po;I t It'(, Influence of precipitation on diemse 
development was confirmed. [AS I 

See also 	 0233 0235 0237 (1240 0243 0285 1289 0292 
0302 0362 0364 0370 0374 0401 
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E04 Viroses
 

0261
 
25758 AYANRU, D.K.C. 1985. Relations between mosaic disease infections
 

and total cyanide levels 
 in cassava leaves. Tropical Agriculture
 
(Trinidad) 62(4):305-309. Engl., Sum. Engl., 30 Refs., 
Illus. [Dept. of
 
Microbiology, Univ. of Benin, Beni:, City, Nigeria]
 

Cassava. Cultivars. Cassava African mosaic virus. IICN content. Leaves. 
Bitter cassava. Analysis. linamarase. Nigeria.
 

Lamina samples of 4 cassava clones (TMS/GP/B 4107, RP/B 5028, U 42046, and 
W 4488) infected by CAMV were assessed for total cyanide, 3-5 me. after 
field propagation, using an enzymatic assay method. Cyanide contents of
 
leaves of varying ages from paired plants (with and without CAMVsymptoms)
and plants grouped into classes of symptom severity were compared. 
Contents varied considerably (ca. 500-2500 mg/kg fresh wt.), and
differences between means were significant (P < 0.01). Depending on the 
level of infection ard other factors, IICN values increased, decreased, or 
remained unchanged. The variations are explained on the basis of known 
effects of plant viruses on host carbohydrate and N metabolism. [AS] 

0262
 
25517 HA,1MILTON, I .D.O.; STEIN, V.E.; COUTTS, R.lI.A.; BUCK, K.W. 
 1984. 

Complete nucleotide sequence of the infectious cloned DNA components of 
tomato golden mosaic virus: potential coding regions and regulatory 
sequences. European Molecular 
 Biology Organization Journal
 
3(9):2197-2205. Engl., Sum. Engl., 40 Refs., Illus. [Dept. of Pure & 
Applied Biology, Imperial College of Science & Technology, London SW7 
2BB, England] 

Cassava. Cassava African mosaic virus. .nalysis. Uni,:ed Kingdom.
 

Comparison of the nucleotide sequences of the DNA of tomato golden mosaic
 
virus (TCMV) and CAMV revealed a fairly close relationship between TGMV DNA
 
A and CAMV DNA I and a comparatively distant relationship between TCNV DNA

1B and CAMV DNA 2. All the potential coding regions in tLe TGMV DNA had
 
counterparts in the CAMV DNA suggesting an overall similarity in genome

organization, but 6 potential coding regions in the CAMV DNA had no 
counterparts in the TGMV DNA. The 200-base region common to the 2 DNA of
 
each virus had little sequence homology, except for a highly conserved
 
33-base sequence potentially 
 capable of forming a stable hairpin structure.
 
[AS]
 

0263
 
24027 JAYASINGIIE, U.; VELASCO, A.C.; LOZANO, J.C. 
 1983. Electrophoretic 

detection of frog skin-infected Manihot esculenta Crantz. Cali, 
Colombia, Centro Internacional de Agricultura Tropical. 6p. Engl.,
 
Illus. [CIAT, Apartado A6reo 6713, Cali, Colombia]
 

Paper presented 
at tle Symposium of the International Society for
 
Tropical Root Crops, 6th. Lima, Peru, 1983.
 

Cassava. Frog skin disease. Symptomatology. Cultivars. Isolation.
 
Analysis. Colombia.
 

The symptoms of frog skin, a cassava disease of unknown etiology that 
causes yield losses of tip to 100% in susceptible cv., are described.
 
Analyses of partially-purified preparations, obtained from 
 frog
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skin..affected M Col 33 cassava plants, by polyacrylamide gel

electrophoresis in the presence 
of SDS (SDS-PACE) revealed a marked
 
increase in the concn. of a normal host protein (mol. wt. 
54.000 daltons)

in infected tissue, 
 as compared with disease-free controls. This
 
phenomenon has been consistent in SDS-PACE 
analyses of leaf and root
 
extracts of frog skin-affected M Col 33, Secundina, and Quilcace-PR cassava
 
plants, and of leaf extracts of 30 other different cassava genotypes. The
 
electrophoretic method is suitable for 
the detection of frog skin-affected
 
cassava plarts 
 grown under glasshouse and field conditions. [AS
 
(extract)-CIAT]
 

0264
 
25240 dOS, J.S.; BAI, K.V.; NAIR, N.G. 19P4. 
 Unreported gymptums


associated 
 with mosaic disease irn ratsava. Indian Phytopathology 
37(4):696-699. Engl. , 4 Refs, , Illus. [Central Tuber Crops Research 
Inst., Trivandrum 695 017, Indial 

Cassava. Cassava African mosaic virus. 
Symptomatology. L..dia.
 

Symptoms caused by CAtD are classified according to severity on a 1-5 
scale. Leaf symptoms appearing in plants graded above 3 (severe mosaic) 
are described in detail. [CIAT] 

0265

25731 PACUlIBABA, R.P. 1985. Virus-free shoots from cassava stem cuttings
 

infected with cassava latent virur. 
 Plant Disease 69(3):231-232. Engl.,

Sum. Engl., 
16 Refs. [Dept. of Natural Resource & Environmental Studies, 
Alabama A & M Univ., Normal, AL 35162, USA] 

Cassava. Cuttings. Cultivars. Shoos. Cassava African mosaic virus. Zaire. 

Cassava stem cuttings infected with CAM' gave rise to shoots that showed
CAMV symptoms at emergence, shoots that showed CAMVsymptoms 3-5 wk. laLer,
and shoots that remained symptomless after 6 wk. of observation. Symptoms
appeared 5-11 days earlier when symptomless shoots were detopped than when 
they were left intact. Symptomless shoots severed 2 wk. after emergence
from CAMV-Infected stem cuttings and subsequently detopped did not develop
CAMV symptoms. These plants readily developed sympt is of CAMV when
celonized with CAMV-laden Bemisia tabaci. Therefore, symptomless shcots
 
were considered free 
of CAMV and could be used as healthy planting stock. 
[AS]
 

0266
 
2508 ROBERTS, I.M.; ROBINSON, D.J.; HARRISON, B.D. 1984. Serological


relationships and geniOne 
 homologies among geminiviruses. Journal of 
Gen,;ral Virology 65(10): 1723-1730. Engl., Sum. Engl., 24 Refs., Tllus. 
[Scottish Ciop Research Inst., Invergowrie, Dundee DD2 51)A, United 
Kingdom] 

Cassava. Cassava African 
mosaic virus. Electron microscopy. Analysis.
 
United Kingdom.
 

In Immunosorbent electron microscopy 
tests, strong relationships were
 
detected between 5 whitefly-transmitted geminiviruses: CAMV, BGMV,
euphorbia mosaic, squash 
 leaf curl, and tomato golden mosaic. No 
relationship was detected between any whitefly-transmitted and any
leafhopper-transmitted virus. 
A similar pattern of relationships was found 
by spot hybeldization expt. in which extracts from infected leaves were 
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tested with probes for CAMV DNA-I or DNA-2. Imperfect nucleotide sequence
 
homologies were found between CAIV DNA-I, which contains the particle
 
protein gene, and the DNA of 5 other whitefly-transmitted viruses: BGMV,
 
tomato golden mosaic, tobaccc, leaf curl, tomato leaf curl, and tomato
 
yellow leaf curl, the last 3 of which are not sap-transmissible. Thus,
 
relationships were established between sap-transmissible and sap
nontransmissible geminiviruses. No homologies were detected with a 
full-length probe for CAMV DNA-2. Extraccs from plants infected with 3 
leafhopper-transmitted viruses (beet curlytop, maize streak, and wheat 
dwarf) did not react with probes for CAMV DNA-I or DNA-2. Because each of 
the leafhopper-transmitted geminiviruses has a different vector species 
whereas the whitefly-transmi tted geminiviruses all have the same vector, 
Bemisia tabaci, tilegenome homologies and antigenic relationships detected 
among members of the group could be explained if their coat proteins have a 
key role in transmission by vectors. [AS] 

0267
 
24568 ROBERTSON, I.A.D. 1985. Cassava/whitefly project (part of crop
 

virology project R3177 at the Kenya Agricultural Research Institute); 
final report 1984. London, England, Overseas Development Administration. 
77p. Engl., Illus.
 

Cassava. Bemisia. Insect biology. Mononychellus tanajoa. Cassava African 
mosaic virus. Rainfall data. CultIvars. Productivity. Intercropping.
 
Grcundnut. Kenya.
 

The final report of the cassava/whitufly project Is presented and the 
conclusion.; reached in the 2 yr of trials carried out in Kenya are 
summarized. The whitefly ecology program, the epidemiology trials, and 
other observations and trials carried out in 1983-84 are described. It was 
found that the CAM' vector, Nemisla tabaci, Is as common on the north coast 
as it is on the south coast of the country, but CAMV incidence is markedly 
less In the north probably due to the lower rainfall In this region. In 
general, B. tabaci does not seem to be a very efficient vector; unless a 
susceptible var. Is being grown, spread f CAMV in a field of clean cassava 
in a single season is not very rapid. The incidence of CAIV can readily be 
reduced by planting clean material and by rogueing ln"-cted plants at not 
less than 3-wk.-intervals. It is recommended to (1) establish sources of 
clean planting material, (2) evaluate the range of resistance to CAdIV in 
available cv. , (3) educate the farmers ol the nature of tiledisease and its 
results, and (4) establish a system of regular rogueing. Future 
requirements, in terms of research and extension In different areas, are 
discussed. A riethod of preparing pure cultures of B. hancocki from a mixed 
population of both Pemisia especles is suggested. [TIAT] 

02 '8 
24554 ROBERTSON, I.A.D. 1983. Cassava/whitefly project (part of crop 

virology project R3177). Annual Report 1982-83. London, England, 
Overseas Development Administration. 34p. Engl., Illus. 

Cassava. Bemisla. Cassava African mosaic virus. Vectors. Cultivars. Insect 
biology. Productivity. Epidemiology. Kenya. 

A report is presented on the cassava/whitefly project conducted durinrZ 
1982-83 in the coastal region of Kenya, where 71 species of host plants of 
Bemisia tabaci were found. Fifteen whitefly species differing from B. 
tabaci were identified In wild host plants. In addition to the latter, B. 
hancocki was found in cassava; this species is not considered to transmitc 
CAMV. Pupae counts in cassava hybrid 5543/156, considered to be resistant 
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to CAMV, indicated the presence of 2 species at all of tile exptl. sites.
Results show that even though CAMV incidence is greater in tile southern 
areas, the whitefly population is smaller than in the northern areas and,
furthermore, half of tile whitefly population belongs to the species B.
hancocki. Counts done in Oifferent cassava var. suggest that the most
resistant to CAMV are probably less attractive to the whiteflies; results 
also show that var. recently imported from Brazil present resistance to
CAMV. The use of sticky traps to study the movement of adult 0hiteflies 
and the counts made are described. CAV incidence was superior in the
southern areas within the high rainfall zone. Epidemiological studies
indicate that, overall, local var. have more resistance to CAN'V than var.
recently introduced from Brazil. It was determined that CAMV can cause
yield losses of up to 80%. Requirements for a cassava var. adapted to the
coastal regions of Kenya and the objectives of tile program for 1983-84 are 
described. ICIAT]
 

See also 0237 0239 0243 0246 0288 
 0292 0320 0338
 
0353 0359 0370 0379
 

E05 Blycoplasmoses
 

See 0370
 

FOO PEST CONTROL AND ENTOMOLOGY
 

FOI Injurious Insects and their Control
 

0269

23796 BENNETT, F.D. 1978. Report on a visit to Colombia to collect
 

natural enemies of Phenacoccus spp. November 1977. Curepe, Trinidad,
W;est Indies, Commonwealth Institute of Biological Control. 5p. Engl., 2 
Refs.
 

Cassava. Phenacoccus. Ferrisia virgata. Predators and parasites. Colombia. 

The predators and parasites found on Phenacoccus sp. 01i cassava and
Acalypha plants in Colombia are reported. On cassava plants, at CIAT, the 
parasite species found were Anapvrus, Apoanagyrus, Aenaslus, and
Prochiloneurus; in addition to Phenacoccus sp., 3 Individuals of Ferrisia
virgata were collected from cassava. At CIAT AcalypLia plants were also
heavily infested by Orthezia sp., but there was no evidence of attack by
Phenacoccus; occasionally, an individual of the mealybug F. virgata was
found. A heavy infestation of 1'henacoccus grenadensis was observed on
Acalypha plants 10 km from CIAT. A very rich complex of predators and
parasites was also observed which included Acerophasus sp., Aenasius sp.,
Apoanagyrus sp., Anagyrus sp., Prochiloneurus sp., Signaphora .;p., Thysanus 
sp. , H|yperaspir spp., Ocyptamus sp. nr. stenogaster, ChrysopIds,
Hlemerobiids, and Cecidomviids. [CIAT] 

0270
 
25235 BRUN, P.G.; MORAES, G.W.C. DE; SOARES, L.A. 1984. Tres esp6cies
 

novas de Trichogrammatidae parasit6ides de 
lepid6pteros desfolhadores da
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mandioca e do eucalipto. (Three new species of Trichogrammatidae,
 
parasitoids of lepidopteran cassava and eucalyptus defoliators).
 
Pesquisa Agropecuaria Brasileira 19(7):805-810. Port., Sum. Port.,
 
Engl., 21 Refs., Illus. [Inst. de Ciencias Biol6gicas, Depto. de
 
Bioqufmica e Imunologfa, Univ. Federal de Minas Gerais, Caixa Postal
 
24o6, 30.000 Belo Horizonte-MG, Brasil]
 

Cassava. Biological control. Predators and parasites. Erinnyis ello.
 
Brazil.
 

Three new species of Trichogramma from Brazil are described: T. manicobai,
 
T. caiaposi, and T. acacioi. The former 2 parasitize Erinnyis ello eggs
 
(cassava pest), and the latter parasitizes Psorocamoa denticulata eggs
 
(eucalyptus pest). The formation of a new group of Trichogramma for T.
 
caiaposi and T. acacioi is proposed. [AS]
 

0271
 
25729 LEMA, K.M.; HERREF, H.R. 1985. The influence of constant
 

temperature on population growth rates of the cassava mealybug,
 
Phenacoccus manihoti. Entomologia Experimentalis et Applicata
 
38(2):165-169. Engl., Sum. Engl., Fr., 11 Refs., Illus. [IITA, P.M.B.
 
5320, Ibadan, Nigeria]
 

Cassava. Phenacoccus manihoti. Insect biology. Temperature. Ctiltivars.
 
Growth chamber experiments. Nigeria.
 

Life table studies were conducted to assess the effect of constant temp. on 
the rate of population growth of the cassava mealybug, Phenacoccus 
manihoti. Four temp. between 20.0-30.5*C were tested. An inverse 
relationship was observed between temp. and most demographic parameters. 
The intrinsic rate of natural increase (r ) Increased from 0.1 at 20.0'C to 
0.2 at 27.0 and 30.5*C. The net reproduclive rate varied between 425.3 at 
30.5'C and 584.6 at 20.0*C. The mealybug population reached 50% mortality 
after 37.5, 21.5, 19.0, and 19.0 days, resp., at 20.0, 23.5, 27.0, and 
30.5'C. Results indicate that P. manihoti can persist and increase in no. 
within the range between 20.0-30.5'C. [AS]
 

0272
 
25730 LEMA, K.M.; HERREN, H1.R. 1985. Release and establishment in
 

Nigeria of Epidinocarsis lopezi, a parasitoid of the cassava mealybug,
 
Phenacoccus manihoti. Entomologia Experimentalis et Applicata
 
38(2):171-175. Engl., Sum. Engl., Fr., 9 Refs., Illus. [International
 
Inst. of Tropical Agriculture, P.M.B. 5320, Ibadan, Nigeria]
 

Cassava. Phenacoccus manihoti. Predators and parasites. Biological control.
 
Paraguay. Nigeria.
 

The encyrtid wasp Epidinocarsis (= Apoanagyrus) lopezi was imported from 
Paraguay into Nigeria for the biological control of the cassava mealybug,
 
Phenacoccus manihotJ. It was mass-reared and released at 4 localities in
 
Nigeria. The parasitoid is now established and it is dispersing throughout
 
cassava growing areas of Nigeria. [AS]
 

0273
 
25579 NWANA, I.E. 1984. The dispersal of the varlegated grasshopper,
 

Zonocerus variegatus (Linnaeus) (Orthoptera, Acridoidea,
 
Pyrgomorphidae), in open fields and cultivated farms. Insect Science
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and its Application 5(4):273-278. Engl., 
 Sum. Engl. , 24 Refs., Illus. 
[Imo State Univ., P.M.B. 2000, Owerri, Nigeria] 

Cassava. Zonocerus variegatus. Insect biology. Entomology. Nigeria.
 

Marked individuals of Zonocerus variegatus were released 
in batches of

100/developmental 
cohort at definitive loci in either 
an open field ofmainly Cynodon sp. or a cultivated farm of cassava. The distance and
direction of movement of individuals in any given 
stadium were determined
 
in meters and angular degrees. The mean distances moved by marked Z.
varlegatus for each day of observation were determined by Clark's root 
mean
 
square formula. Older 
cohorts covered more distance during a given period

than young cohorts. While the Ist instar nymphs moved 
significantly les:s
 
than any other cohort, the differences In the ;ieandaily distacces moved by

nymphs of the 2nd through the 6th developmental instars in the cassava farm 
were not statistically significant. 
 For all cohorts, Z. varlegatus covered
 
significantly more distances 
In the open field than in the cultivated farm,

suggesting that the availability of food inhibited 
the rate of dispersal of

Z. variegatus. There 
was no significant difference 
in the no. o- Z.

variegatus found on the differpnt aspects of the compass. [AS]
 

0274
 
25572 SANTOS, C.D.; 
 RIBEIRO, A.F.; FERREIRA, C.; TERRA, W.R. 1984. The


larval midgut of the cassava hornworm 
(Erinnvis ello): ultrastructure,

fluid fluxes and the secretory activity in relation to the organization
of digestion. Cell and 
Tissue Research 237(3):565-574. Engl., Sum. 
Engl., 29 Refs., Illus. [Depto. de Bioqufmica, Inst. de Qufmica, Univ. 
de Sao Paulo, Caixa Postal 20.780, Sao Paulo, Brasil] 

Cassava. Erinnyis ello. 
Insect biology. Entomology. Analysis. Electron
 
microscopy. Brazil.
 

Columnar cells of 
the larval midgut of the cassava hornworm, Erny e lln,
display microvilli with vesicles pinching off 
from their tips (anterior and

middle midgut) or with a large 
no. of double membrane spheres budding along

their length (posterior midgut). Basal infoldings in columnar cells occur
in a parallel array with many 
openings to the underlying space (posterior

midgut) or are less organized with few openings (anterior and middle
midgut). 
 Goblet cells have a cavity, which Is formed by invagination of
 
the apical membrane and which occupies most of the cell (anterior andmiddle midgut) or only its upper part (posterior midgut). The infoided 
apical membrane shows 
modified microvilli, which sometimes 
 (p.,sterior

midgut) or always (anterior and middle midgut) contain mitochondria. The
cytoplasmic side 
 of the membrane of the microvilli that contain
 
mitochondria 
are studded with small particles. The anterior and middle
 
region of the 
midgut absorbs water, whereas the posterior region secretes 
it. This results in a countercurrent flux uid,of which Is responsible
for the enzyme recovery from undigested food before 
it is expelled.

Intermediary and final digestion of food probably occurs in the columnar 
cells 
under the action of plasma membrane-bound and glycocalix-associated
 
enzymes. [AS]
 

0275

SCHMITT, A.T. 1985. Eficiencia da aplicacao de Baculovirus

erinnyis no controle do mandarova da mandioca. (Efficiency of the 
application of Baculovirus 
 erinnyis in controlling the cassava 
hornworm). Florianopolis-SC, Brasil, Empresa Catarinense de Pesquisa
Agropecugria. Comunicado T6cnico no.88. 9p. Port., 
14 Refs.
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Cassava. Erinnvls ello. Field experiments. Biological control. Predators
 
and parasites. Brazil.
 

The effect of 0, 25, 35, and 45 nil of a solution of Baculovirus 
erinnvLs/200 i water/ha on the control of Erlnnvis ello in cassava was 
evaluated. In all the treatmentsa, tihe presence of larvae with the Ist 
symptoms of the diease was verlied 4 darvs afte r application. yt:ptonis 
were decoloration, loss of xoveln.t, (Io - feeling cipacity' ji'd pli'seIee 
of deaf larvae. The ' of infected lIarvaC for the resp. treatments was 25, 
34, 50, and 507. The existence oI infected larvae in the untreated control 
indicates that the virus has the cavaciry f dispersion through wind,I the 
the movement of people through the crop, Insects, parasites and predators, 
and other factors. In all the treaLtmentsaI9" of infected and dead larvae 
was observed 10 days alter the applic ation. The laculovirus is innocuous 
to other insect; Present iii the crop. Since all the doses were efficient, 
further research must be conducted to determine the efficiency of smaller 
doses. [CATI 

02 76 
25239 SCHOONHOVE. , A. VAN 1974. lnset os que atacanr a mandloca. (Insects 

that at tack cassava) . Ini Curso Espec Ia I de Aperfe Iconaento para 
Pesqui sadores de M!andlloca , CaIll, Col oml ia, 1974. I'trialhos aprerrentaidos.

7Call, Cent to Internaciona I rl,,gricul tura TropIicrl. p. Port. 

Casava. Thrrips. !!nonvch]Ius. Tel ran*'chu. Erinnvir: el lo. Si la pendula. 
Bemli Ia. Vat I ga man ,r Isse. iMa t n I-ra . \orn I domvt I I u; a Ibis. 
Cecdomyiidae. Atta. Pest damage. Insct ) Iolog,,. Insect control. Ite 
control. llioiogical control. redI;dtois ,ind parasit.s. C irolumbia. 

The biology, damage, and cotrol of thrips (FranrlineIlla p._, Corvnothrips 
stenopterus, Caliothrips mascol nUs) , ml eio (MononchIel lus spp., 
Tetranvchus spp.), the ca'sava hernworm (Frinnvls ullo), arnd shoot flies 
(Silba _pendula) are described. Jrhiteflies, lace hugs, scale insects, gall 
midges, and ants are also mentioned. [CIATI 

0277 
25295 SUlLIVAN, I. Iq85. Encapsulation and melani cation. rie mealybug 

defends itself against a natural enemy-rrt Iost-s. IITA Research Briefs 
6(2):3. Engl., Illus. 

Cassava. Phenacoccirs. Predators and parasites. Nigeria. 

The cassava mealybug Ira'; a defeinse mechanism against its naturalI enemy 
Epidinocarsis lopezi. Idien tire fmiale wasp 1 I i ; Its eggs inside tile 
mealybug, the mealIybug' s 1bood cells surrr round or encapsulate the 
parasitold's egg or larvae. TiIs is followed bV a Ihardening or blackening 
of the capsule, called telanizat Ion, result tig in sufloiratlon 7ind death. 
However, it seems that the mealyug's blood cells are not calIable of 
encapsulating several eggs or larvae so one survives to kill the mealybug. 
[CIATI
 

0278
 
23799 YASEEN, M. 1981. Report rifinvestigation!; on Phenaicoecus manilioti 

Matile-Ferrero In Paraguay lune 23 - lulv 10, I101 . Curepe, Trinidad, 
West Indies, Commonwealth Institute of Biological Control. 4p. Engl., 3 
Refs. 
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Cassava. Phenacoccus manthoti. Predators and parasites. Paraguay. 

Tile results of a visir to Paraguay between June 23rd-Jluly 10th of 1981 to 
observe the behavior of Phenacoccus manihoti and its biological control are 
summarized. Tle populations of P. manihoti and its natural enemies were 
low due to the rainfall. However, the pest was able to survive in adverse 
situations, by protecting Itself in the twisted tips. Among tile natural 
enemies the species found were Chartocerus sp., Prochilonerus sp., A .V'us 
sp. , itvperaspis sp. , Exochomus sp. , Chrysopa sp. , and syrphid larvae. 
[CAT! 

0279 
22792 YASEEN, M. 1981. Report on surveys for cassava mealybugs 

(Phenacoccus spp.) ard their natural enemies In South America (January -
March 1981). Curepe, Trinidad, West Indies, Commonwealth Institute of 
Biological Control. 7p. Cngi., 5 Refs. 

Cassava. Phenacoccns. Phenacoccus manihot i. Phenacoccus grenadensis. 
Phenacoccus herren|. Predators and parasites. Veneztela. Colombia. Ecuador. 
Bolivia. Paraguay. 

A report is given on the visits in Ian.-larch of 1981 to Venezuela, 
Colombia, Ecuador, Bolivia, and Paraguay to obset ve tie behavior of 
Pbenacoccus spp. ;ted their natural enemies. In Venezuela and Ecuador the 
pest was nt found. In cassava crops in Co lo-+b Ia the species P. 
grenadens Is and P. herren i were detected; the use of Ealodip losis 
coccidarum, natural enemy of '. herren1, is heing studied. In Bolivia the 
species 1. grenadensis, 1. herreni, and P. manihoti were detected. Also 
the parasites Apoanagyrus Iope;:i and Acerophagous sp. were found. In 
Paraguay, P. manitot i was ob)served as well as the natural enemies 
Proclti loneurus dacty lopti , Ap( us lopezi, Cihartocerus sp. , Ilyperaspis 
notata , Emochomus sp. nr sal le, 011a v-nigrum, Chrysopa sp. , C. sp. 
reducta, Svmpherobius sp., Ocvptamus sp., and KaIodiplosis sp. nov. It is 
also known that I. notata, Ocptns sp., and Chrys;opa sp., which have been 
found in association with P. manihoti in Paraguay, prey on P1.herreni in NE 
South America, Indicating that predators of the latter llyperaspi s sp., 
Nephus bIlucernarius) can be adapted to 1'. maniloti if they are released in 
Africa. [CIAT] 

0280 
237)4 YASI'N, M. 1979. Report on a visit to Guyana ftr the natural 

enemies of the cassava ricalybug Phenacoccus manihoti H. - F. November 
4-23, 1979. C(urepe, Trinidad, W'est Indies, (Omminonwealth Insti tate of 
Biological Control. 9p. Cngl., 3 Refs. 

Cassava. hlienaccctis manilhoti. Predators and parasites. Guyana. 

In 1979 an uidentified PteromalId wai: observed par;,sitizing Phenacoccus 
miallihot I in ttlla. Other species detected were Aenastus ? vexans, 
Aenasius phenacocci, Nephus (Scvmontitis) sp., ocvptamus sp., and Ilyperaspis 
sp. Attempts were made to Induce A. ? vexans and the unidentified 
Pteromalid to paras! t I'e related mea I ybugs , P. grenadensis, or other 
Phenacoccns spp. ; however the results were not successful. Efforts to 
culture tite t were also unuccessful. [CIAT]syrphtid cintanis 

01281 
23790 YASEEN, M. 1977. Survey of cassava mealybugs (Phenacoccus spp.) 

and their natural enemies In Guyana, Surinam and Brazil - November 1977. 
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Curepe, Trinidad, WLst Indies, Commonwealth Institute of 
Biological

Control. 7p. Engl., 4 Refs.
 

Cassava. Phenacoccus. Phenacoccus manihoti. 
Ferrisla virgata. Predators and
 
parasites. Guyana. Surinam. Brazil.
 

For the 1st time Phenacoccus manihoti is reported from Guyana; 
its presence

was also recorded 
in Brazil but not in Surinam. The natural enemy complex

in the 
Ist 2 countries was similar! I{yperaspis spp., Nephus (Scymnobius)

sp., Ocypramus sp., Aenasius ? vexans, Anagyrus 
? L .eudococci, Anagyrus
 
sp., Belpvrus insularis, and Prochi-loneurus argentinensis. [CIAT 

See also 0237 0239 0240 0246 0267 0268 0288 0289 
0353 0364 0370 0374 0379 0380 

F02 Rodents and other Noxious Animals
 

See 0362
 

F03 Injurious Mites and their Control
 

0282
24047 BONDAR, G. 1938. Notas entomol6gicas da Bahia. 3. 1. Sobre um
 
acarino nocivo 5 mandioca. (Entomological notes of Bahia. 3. 1. On a

noxious mite of cassava). 
 Revista de Entomologia 9(3-4):441-445. Port.,
 
11 Refs., Illus.
 

Cassava. Injurious mites. Insect biology. Identification. Pest damage. Mite
 
control. Brazil.
 

The damage, control, Identification, and biology of a noxious mite of
 
cassava in Bahia, Brazil, 
are described. The control methods used include
 
(1) the cutting of 
shoots of affected plants for subsequent burning and (2)

the spraying of plants with a nicotine and water 
solution or S suspended in 
water. The pest was identified in 1923 in the USA as Tetranychus tanajoa.
[CIAT] 

0283

25521 EZULIKE, T.O.; ODEBIYI, J.A. 1984. 
 Feeding habit of Amblyseius


fustis (Acarina:Phytoseiidae), 
a predator of the cassava red 
mite,

Oligonychus gossypli (Acarina:Tetranychidae). 
 Biologia Africans
 
1(2):30-34. 
Engl., Sum. Engl., Fr., 14 Refs., Illus. [National Root
 
Crops Research Inst., Umudike, Umuahia, Imo State, Nigeria]
 

Cassava. Olygonichus gossypii. 
Predators and parasites. Insect biology.
 
Nigeria.
 

The nymphs and adults of Amblyseius fustis, an important predator 
on
Oligonychus Sossypii 
on cassava in Nigeria, preyed on all stages of the

tetranychid in the lab., but 
the larvae did not 
feed. When the adults were
fed separately on different developmental stages of the prey, the no. of
adult prey consumed averaged 89.4 and 81.0 for mated male and female
 
predators, resp., and 69.4 and 
59.4 for unmated ones. The corresponding av.

for nymphal prey were 131.9, 
 120.5, 98.8, and 93.1. There no
was 
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significant difference in the longevity of mated and unmated males on all
 
the feeding regimens. [Biocontrol News and Information]
 

See also 0235 0237 0239 0243 0246 0276 0288 0292
 
0353 0359 0370 0379 0384 0401
 

COO GENETICS AND PLANT BREEDING
 

G01 Breeding, Cermplasm, Varieties and Clones, Selection
 

0284 
25501 BADILLO-FELICIANO, J. ld4. Performance of cassava citltivars in an 

Oxisol in northwestern Puerto Rico. Journal of Agriculture of the 
University of Petrrn Riro 68(4):175-181. Engl. , Sum. Engl.., Span., 8 
Refs. [Agricultural Experiment Station, Mayaguez Campus, Univ. of Puerto
 
Rico, Rio Pliedras, Puerto Rico]
 

Cassava. Cultivars. Root productivity. lICN content. Organoleptic
 
examination. Plant anatomy. Puerto Rico. 

Fift/-five cassava cv. were r.valuated for 3 consecutive years in a Coto 
clay (Oxisol) in northwestern Puerto Rico. The highest yielders, averaged 
over 3 yr, were PI 129o2, Jamaica 18, PI 9570, and PI 12903 with 34,345, 
29,906, 26,845, and 24,684 kg/ha, resp. With the organoleptic evaluation
 
all but cv. PI 12903 were found to be acceptable. The IICNcontent among cv.
 
was below the moderately toxic levels (50 ppm). [AS]
 

0285
 

25279 Ct!AN, S.K.; HUSSEIN, K.M.; LIAN, T.S.; L.AN,G.S.; PIANG, L.N. 1983.
 
Breedin; and selection of cassava. In . A special report on 
cassava Ij Peninsular Nalaysia, with particular reference to production 
techniques. Kuala Lumpur, Malaysian Agricultural Research and 
Developing Institute. Report no. I117-02-83. pp.32-36. Engl. , Illus. 
[Malaysian Agricultural Research & Developing Inst., P.O. Box 12301, 
Kuala Lumpur 01-02, Malaysia]
 

Cat;sava. Plant breedinj. Cytology. Pollination. Plant reproduction. 
Crossbreeding. Germination. Seed. Selection. Root productivity. Starch 
content. Harvest index. Leaf area. Resistance. CercosportdHum henningsil. 
Xanthomonas campestris pv. manihotis. Fomes lignosus. Iybridizing. 
Malaysia. 

Breeding and ,election methods and criteria of cassava at the Malaysian 
Agricultural Research and IPeveloping Institute are described. The cytology 
and breeding system In cassava, pollination techniques (open,
 
semicontrolled, and controlled hand crosses), and seed germination are 
discussed. Selection criteria o the cassava breeding and selection 
program for Peninsular Malaysia include root yield/ha, root starch content, 
111, leaf area retention, germination, % of cuttings, disease resistance 
(Cercosporidium herningsii, Fames light!,s, and Xanthomonas campestris pv. 
Manihotis), itCN content, adaptability, and earliness. The scheme of 
breeding and selection follows !,e following sequence: germplasm evaluation 
for parent var. selection, hybridization, seedling selection, and cl al 
selection. [CIATI 
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C '~~ 0286 ~,25280 CILA; S.K. HIUSSgfbI .. ;'IiAN , T. S. 'LAN, G.S.N IANG, L'N'V I983. 2
The inportant cassava varieries. In ~ ~ A, special report , on.assnyafin aa"asia, with particuilar'reference production' i 
Pninsu totochIiliues < Ku ala Lumpur~, Maasa Agricultural, Resenrch~ and~t'

Deeopn. jnttte Reot-oPT-283Engl. :Illus. 

Caqrava. Cultiv&irs. Plant nnalylia ~ootprouctivi. Mlysav " U 

~A~SUMuIaiized "description 'of , the most Important cassava var. grown inPeislrMlyi speetd
andR& Among the 44, cv. included, . lack TwigTwig stand~out regarding starch extractionadci 
 rdcin n'.P~)dan 'for multiple food .preparations. "The new var. C5 was selected fromopozipollinated~'seedlings and it$ yield of'fresh roots 9 mei..after planting~.is comparable withi that of'filuck Twig, the highest yielding var. harvested 

S.at". 12 mo. 'A comparative 
 table of' the morphological, and agronomic4 "'chara~cteristics 'of Black Twig, Medan,. and C5 'is' presented. A brief'historical review is given of these last 
3 var. [CIAT) .. 

"V- I ' 0287'C 
'25599 FEr.RETRA FILHO, J.R.. 1985. Introducao e avallacao de cultivares de 

r2~lndioa na Reglao, Nordeste do Bahia. '(ntroduction and ev.luation of 
Blrasil, 
Empresa do Pesquisa Agropectifria' da Bahia. 
Pesquisa em Andamento.'Qno.19. 7P, Port. [Empresa do Pesquisa Agropecufiria din Bahia, 'CaixaPostal 1222, 40.000 Salvador-BA, Brasil] 

- Cassavn. Culcivars. Productivity. Root productivity. Starch conten.. Soil Uanalysis. Soil physical properties. Selection. Brazil.
 

'In a red yellow podzolic soil .with low P content, high K content, andmoderate C.iand Zig
contents (Bahia, ,Brazil), 44 cassava cv. from' the CentroNacional de Pesquiisa de Mandioca 'eFruticuitura' and from thd',NP region of0-P'~ahia evaluated. The' 10mlnwer'te 
 exptl. 'plot, wihpnisae I', apurt, was fertilized. with 30 and, 80 kg N and P/ha.' re'sp.: Four regionalwere amn h 0 cv. producing ,most, roots, Mandiocnuv. cv.. ltaliana'p~qduced 4 3.6 troots/ha and nndioca Alagoana, preferred by farmers of'the''region for Its'earliness,' produced only 11.0 t/ha. 'In general,' the starch ' content' was not 
too high; regional cv. presented starch contents above 19%.
eHost of' the' Introduced cv. presented 
 a good root, yield potential,Indicatinig'thiit genotypes are available that could substitute the regional'var./whenever necessary. [dIAT)' 

' 

25593 HAHN, S.K.' 1983. RooLs and tubers improvement: TTTA.'s experience.'
Courier no.82:61-63. Engl., 'Illus. [IITA, Root & Tuber Improvem~entProgramme, Tbqan, Nigeriajl 
 ~ 
Cassava.: Cassava" p'rograms.' Cassava African 
 mosaic virus. Bemisia.Xnnthomonas ucampostris 4pv. manihotia. 'Cultivars. Resistance.. 1heaocusmannihoti. Mononychellus. Biological'control. Predators and pa ti~ites. 1ICN 
content. Nigeria. 

.'h The root and tuber Improvement program of the International Institute ofSTropical Agriculturea (lbadan, Nigeria) is briefly reviewed. 
.While CAMV was

s" 
 foutn 'Africa as early 
 as 1894, CBB, cassava mealybug,.and green spideri mites are recent introductions. Their control is sought through 'resistance 

4 
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breeding an~dbiological 'cobnrolVa r. witChlow jICN content lhave'-also been " 
tand0ruh reig [ bntracts on TropicsI~~ue 

~' 2 4 5 6 6 t 	 BSIU0'~AIN1 AORIC0LAS. XC.,)24.E INVESTJCACIONES 

I-nforme-Anual-del-rrog6rams de-Yucgi cic1o- l98 1-1 982 r-7Rcsuwmenzdcl 	-d9'
 ~mento presentado en la ecvaluac16n o programs~e yua An~a e~rt? 

nf, the cassavaprogram"1981 82. Summary of thiedocument presented izl'thce 

~evaluation of the'cassava program)..Mxico,' Secretarfa de Agricultura y "4 
'Rec'sos Hidr~ulicos. 63p. Ppan. , Illus. 

~Cassava cassava programs. Cultivars. Plant breeding. Sphacelomn 
4 mnihoticola. Resistance. Thrips. Cercosporidium~henningsii.. Cercospora 

A""' 	 icosae. selection. Root productivity. Planting. 'Spacing. Fertilizers. NH.~P.' K. jCost's. Statistical analysis.' Intercropping. Beans. Weeding-' 
AHerb'icides. Cuttings. ' Forage. .Erinnyis' ello. KSimulation models. 
D~~:efoliation. Insecticides. Mexico. ' . ' 

Research results of the 1981-82 Mexican cassava program are summarized. In
 
-~" 	 plant breeding, the objective was 'to select rest- and disease-resistant
 

var.; with high productivity in the savanra ecosystem and with good
 
agronomic characteristics. 'A total- of 189' materials were assessed. and'
 
characterized. -Of. these, 46.6% were. resistant to Sphaceloma manihoticola. -


S anid65.6% were tolerant 'to Frankliniella cephalica. Most- mat.orials were
 
k resistant, to Cerenspora. vicosse- and susceptible' to. Cercosporidium. .


~henningsii." Thirty 'var. ;selected on 'then basis of their, main
 
~characteristics, but especially for' having a poten~tial yield~over 30 t/ha.
 
ire' listed. Sabanera, Costea, SeFiora estg en Ia Mesa, Cubans T, 'and
 

'C-anV were outstanding materials' in regional trials. relation to
'In 

agronomic studies o'nfertilization -and 'population, density, expt. were 
carried out' in La Palma and Las -Flares, with var. Sabanera and Costeia' 
both, in monoculture as well as intercropped with beans. 'ihe optimum' 
'economic fertilization- rates 'and population density for bothVr. were 
found -to 'be .70-120-75 kg MPK/ha with 12,000 plants/ba for unrestricted'- ' 

capital,. and '30-75755 kg MPK/ha with. 10,000 plants/ha for restricted 
capital. in 'knothuer expt. , a good fertilization and planting material 
selection were , found to gniarantee a gocd yield. The optimum dose Lo obtain 
feed forage from vnr. 14 Mex 60 was 120-120 65'. kg NPK/ha ,with 95,000 
plants/ha, yielding 2.3 t/ha I'in 2 'cuttings and thus obtaining 'up to 70 t 
high protein cassava 'forngr /ha in I yr.- The evaluation of herbicides for 
weed control-in monoculture' showed that the moat effective chemicals-were . ' 

S ''fluorodifen (3'0-4'.5 l/tia),-ametrine (4.0 kg/ha). linuron (1.5-2.0 kg/ha),..''
 
""''diuon'(3.0 kg/ha); andHerblaz~ (3.0 1/ha), with cont,:ol ranging between' 

708% In cassava intercropped witti beans,.'the most effcctlve~pherbicides'--
were jprometryn and metribuzin. -Thrip-population was lower in cassava' when" 
intercropped with beans- thur. in monoculture, In La Palma '189 'var. were 
evaluated as well as -144' In~iuimanguillo- 'and 105, In Pedregal for,- their 
resistance to thrips; 8% was found to be resistant, 68% tolerant, and .24% 
'susceptible. The best iaisecticides for the control of Erinnvi 4 ello were 
carbaryl and trichlorfon. [CIAT]
 

- 0290. *- - - ' - 

25719 KAWANO, K.; TIRAPOR4, C.; SINTIUPRAIA, S.; -SOENARJO, R.; LIAN, T.S.;
 
MARISCAL, A.M.;. APILAR, F. 1986.' CIAT-germpiasm In Asian cassava
 
research programs. In~ Regional Workshop -on Cassava 'in Asia, 'its 
Potential, and -Research Development-Neds,- Bangkok, Thailand, 1984, 
Proceedings. Call,- Colombia, - Centro International. do Agrirultura 
Tropical. pp.289-307. rEngI.,17 Refs., (Field Crops 'Research-Illus. 


Inst., Dept. of Agriculture, Bngkhen, Bangkok, 16ailand)
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Cassava. Cermplasm. Technology. Cultivars. Climatic requirements. Clones.
 
Hybrids. Seed. Cuttings. Apical meristems. Tissue culture. Cassava
 
programs. Research. Plant breeding. Technology transfer. Asia.
 

CIAT's research activities in Asia are 
presented, particularly in relation
 
to plant breeding and Introduction of improved var. The characteristics of
 
the existent technology, the types of germplasm available for exchange, and
 
the regional programs are described. Likewise, plant breeding objectives

in the region and the performance of CIAT's germplasm in evaluations
 
carried out in Thailand, Malaysia, Philippines, and Indonesia are
 
indicated. 
 The importance of on-site selection is highlighted. [CIAT]
 

0,2.1 
25762 LAMEIRA, O.A. 1985. Competicao de cultivares de mandioca em 5rea
 

de mata de Roraima, Brasil. (ComDetition Lf cassava cultivars in a
 
forest area of Roraima, Brazil). Pesquisa Agropecunria Brasileira
 
20(5):591-594. Port., Port.,
Sum. Engl., 8 Refs., Illus. [Empress

Brasileira de Pesquisa Agropecuiiria, Unidade de Execucao de Pesquisa de
 
Ambito Territorial de Boa Vista, Caixa 
Postal 133, 69.300 Boa Vista-RR,
 
Brasil]
 

Cassava. Cultivars. Plant anatomy. Root productivity. Productivity. Dry
 
matter. Starch content. Brazil.
 

From 1983 to 1984, studies were carried out with 16 cassava cv. onl red 
yellow Latosols in a forest area of Bonfim (Roraima, Brazil) to ldentify
 
cv. of high genetic potential and appropriate characteristics to satisfy
local market requirements. The highest root yields were achieved by cv. 
BGII0!8, Pretinha, and EAB 596 with yields of 18.8, 18.5, and 17.2 t/ha. 
resp. The Ist 2 are suitable for the production of white flour and the 
latter for the production of yellow flour. Of all the cv. tested, 78% gave
 
higher yields than the local av. (12 t/ha). [AS)
 

0292
 
23731 NAYAR, N.M.; tAIR, R.G. 1983. Tuber crops and 
tuber crops research
 

in India. Kerala, T

ndia, Central Tuber Crops Research Institute.
 

Publicction no.3. 8p. Engl.
 

Cassava. Production. 
Cultivars. Cermplasm. Plant breeding. Technological

package. Cassava 
 African mosaic virus. Intercropping. Post-ha-vest
 
technology. Alcohol. Cassava chips. Storage. India. 

A general r-&!.w 0 r 0- history and main achievements of research on tuber
and root crops, including cassava, in India Is presented. Research costs 
are given and a general review is presented on Lhe advances in terms of: 
the collection, conservation, cataloging, and evaluation of germplasm; var. 
improvement; development of packager-, of cultural Practices; pests and
diseases (CAMV, leaf spot, and mites); intercropping (especially with 
groundnut); postharvest technology (especially alcohol production and shelf
life of cassava chips); extension and training (with emphasis on the Lab. 
to land program); and Intensification of research. In the future, the 
objectives of the cassava breeding program will be to develop (1) early
maturing cv. (5-7 mo.), resistant to drought and with good cooking
qualities; (2) high yielding cv. that have a high starch content; (3) cv. 
resistant to CAV and mites; and (4) cv. suitable for their use in 
intercropping systems. [CTAT) 
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25296 RADHAKRISHNAN, V.V.; GOPAKUMAR, K. 1984. Correlation between yield
 

and its components in tapioca. Indian Journal of Agricultural Sciences
 
54(11):975-978. Engl., Sum. Engl., 7 Refs. [Extension Training Centre,
 
Mannuthy, Trichur 680 001, India)
 

Cassava. Germplasm. Clones. Root productivity. Harvest index. Roots.
 
Leaves. Branching. Stems. India.
 

In 20 diverse cassava clones, a high value for IlIIwas found to be 
indicative of a correspondingly high root yield; Ill was inversely 
influenced by the no. of leaves which abscised during the 4th mo. after 
planting. An increase in stem length had a negative influence on yield
 
while an increase in root girth had a positive influence. [AS[
 

0294
 
22864 RASMANUIAM, T.; TIIANKAPPAN, M. ; PAI.ANISWAMI, H.S. 1982. High 

yielding hybrids of cassava for irrigated tracts of Tamil Nadu. In 
Central Tuber Crops Research Institute. Summary report: Lab to Land 
Programme Phase 1-1979-82. Trivandrum, India. Publication no.2. 
pp.25-31. Engl., Illus. 

Cassava. Cultivars. Ilybrids. Technological package. Cultivation. Land 
preparation. Cuttings. Planting Fertilizers. N. P. K. lntercropping. 
irrigation. Root productivity. Economics. Income. India. 

In the village of Gaj. Patti (Tami I Nadu, India) , the yields of high 
yielding cassava var. (Sree Visakham, Siee Saliva, 11226, and H!97) in 
monoculture and in assoc 'ation (groundnut, onion, tomato, brinjal, and 
Eleusine coracana) were evaluated within the LaL. to Land program. 
Cu Itiira I practices and systems used in the 31 monocropped cassava trials 
and in the 36 intercropped cassava trials are described. Vasr. t1 226 
ontyielded all the others with 33.5 t/ha (75/. higher than the yield of the 
local var.). Var. 11 97 Presented lodging and the lowes" yield (av. of 
20.25 r/ha). The presence of carotene In Sree Visakhat :oots affected 
thei r acceptance by the factories; this resulted i a low market price, 
although its yield performance was acceptable (av. of 25.75 t/ha). Based 
on these yields, farmers preferred I 226 and Sree Sahya. Jan. plantings 
gave better yieids than June plantings. Data are given on farmers' net 
itco7e when cultivating improved cassava var. , th,- additional income 
derived from it'cercropping, and the net benefit when compared with 
monoculture. Cassav.i yield reductiin due to Intercropping was between 
3.0-17.2%; brin'.il and E. coracana affected yield the most (17.2%), while 
onion was the one that affecte:i it leist (3.0%). ICIAT! 

0295 
25577 RAIASWVIY, N.; VIJAYAo:UMAR, M.; SUNDARARAJAN, S. 1984. Co. 2 

tapioca - a high yielding clone. South Indian llorticulture 32(l):43-45. 
Engl. jTamil Nadu Agricultural Univ., Coimbatore-641 003, India]
 

Cassava. Clones. Plant height. Root productivity. Starch content. Starch 
productivity. IICNcontent. India.
 

Cassava var. Co. 2 (tested as MF. 167) is a clonal bulk selected from the 
Tiruvarur line TV. I collected from Thanjavur District (Tan.4l Nadu, India). 
The plants are of short duration (8.5-9.0 mo.) and have moderate vigor, a 
height of 165 cci and medium-sized roots with a creamy-white, nonbitter 
flesh (when raw and cooked). The roots contain 3',.5% starch and the av. 
yield is 37.65 t/hia. [Plant liceeding Abstracts] 
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'5_,:,25522 -RODRIGUEZ M. S. GONZALEZ A.~ A.~ PERAA A. 192 Rslasd
tin pr-EjimaY de ejaramiento, en '#.'uca (Mniotecuilenta) _ en"Cuba.

(Reul f 'a assavA'I mep o~~j7in Cuba) Ciencia -y Tcfic IYtvembre-pr
-' As es Spee 59 
Span. , Sum. Span. jEngl.',,A3 Refs.'jCentro de MJejoramiento 'de Semilla'S 

VIilla Clara ,Cubp]," I~j' ~ ~ ~ ~ ''~~ 

Cassava. Cultivars. "Clies' Crossbreeding. Selection. Resista .R 
proucivty Pbt-haest.. ]osse grno ace~.L-Xanthomonas 

2ampestris pv manihoti' 
 Cr lonchaea -h m Liola 
.Cubaiman:hoticoaa
 

as carried
[ wingprogram ,utattheCentro de. Mejoramiento de~~S~iiillas Agmcs(ES Santo Domingo,' Cuba, on, a brawn soil 'with 
'carbonate ifferetiation. Controlled hybridization work began in 1974 and 

' 

'~the 
compai'ative clonial survey concluded In 1981, 
the intermediate stages of 
tne porami con'sisted" in row and population density trials. Seniorita

.(check) Pih'er&' VegEna, Enana Rosada , Yuc~a dL Arroba , 'Cayo-Bejuco , and
Fseilwreue.a parent,,material. In the comparative cional survey
(198'and 1981),' arandomized block design was' used with 4replications and

7 Sefiorita, CEMSA 74-725 ,:CFNSA 74-110, CEMSA 74-119,7treatments: 'cloneis 
CEIISA 74-3280, CEIISA 74-2180, CENSA 74-6291 ,and CEMSA 74-6329; during the
I'~st year clon~es CEM9A 74-725, CEMSA 74-lip,* CEtISA 74-6329, and Seiorita did 
not show significant, differences in root yield. In the 2nd, year, CENSA 
74-725 yielded more 'than Seiiorita and the other clones, EAS-CIATI
 

257,15 
 SOENARJO, R.; NUGROHO, J.H.'1986. Improving the productivity of
 
...........in nesia. InReginal Workshop on Cassava 
in Asia, its
 

'~' .Poetia nd ResCarch -DColombia,Needs,' Bangkok, Thailand, 1984.
 
Proceedingss. Cali Colombia, Centro 
 Internacional de Agricultura
,Tropical. pp.229-239. Engl. 8 Refs., Illus. 
[Central Research Inst. for
 
Food Crops, Jl. Merdeka 99, Bogor, Indonesia]
 

Cassava. Production., Tetranychus. Xanthomonas campestris pv. manihotis.
Cercosporidium henningsii.. Cercospora. caribaea. Fomes lignosus.

Pseudomonas. ; Prices. Research Cultivars. Resistance. Selection.
 
Fertilizers. 'Productivity. Harvest 
 index. Soil physical properties.
 
Indonesia,
 

IniIndonesia cassava Is the 3rd'most important crop after rice and maize,.ts production,constraints, research, and results are discussed. The main
 
rese rch activities have, been In the areas of 
plant breeding and agronomy,
 
(fertilizers). [CIAT]
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25713, XIONG, L.; WEITE, Z.; XUECHENG, T.'. 1986. Improving the productivity


of cassa-:a in China. In Regional Workshop on Cassava in Asia, its 
Potential and Research Development Needs, >Bangkok, Thailand, 1984.
Proceedings. Cali, 'Colombia, .Centro'. Internacional de Agricultura
Tropical. 'pp.213-218. 4 Engl. [South' China 'Academy of Tropical' Crops,
Hainan Island,' Cua'ngdong Province,'People's Republic of China]'
 

Cassava. Research. Cultivars. Plant breeding. Cuttings. Planting. Spacing.
Fertilizers. N. P. K. Root productivity Dry matter. Starch content. 1{CN 
content, Intercropping. Development. Chins. 
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The research activities carried out by the Tropical Crops Cultivation
 
Research Institute, China, arc presented: plant breeding and selection of
 
improved var., cultural practices (cuttings, planting, fertilizers), var.
 
trials, and 	intercropping. Data on yield, DM, and starch and lICN contents 
are included. Production constraints are discussed and the future research
 
directions are .adicated. [CTAT 

See also 	 0207 0208 0235 0246 0359 0360 0364 0366
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25513 CONSTANT, J.L.; KOCIIELEFF, P.; CARTERON, B.; PERRIN, J.; BEDERE, C.; 

KABONDO, P. 1984. Distribution g6ographique des aflatoxines dans 
l'alimentation humaine anl Burundi. (Geographical distribution of 
aflatoxins in human nutrition in Burundi). Sciences des Aliments 
4(2):305-315. Fr., Sum. Fr., Engl., 20 Refs., Illus. [Universit, du 
Burundi, FacultG de Mldeciue, B.P. 1020, Bujumbura, Buruidi] 

Cassava. Aflatoxin. Analysis. Statistical analysis. Aspergillus. Burundi. 

Aflatoxin contamination of in Burundi was studied.food rural It seemed to 
occur only in areas of low alt., the foods most adversely zftected being 
peanuts, ca ;sava, and maize, containing max. of 202, 325, and 148 
micrograms toxin/kg, resp. [AS] 

0300 
25505 JOAO, W. DA S.J.; EI.IAS, I..C.; BRESSANI, R. 1984. Valor nutritivo 

de dietas elaboradas a base de tubrculos y leguminosas consumidas en 
tres proporclones diferentes. (Nutritive value of diets based on tubers 
and legumes taken in three different proportions). Archivos Latinoame
ricanos de Nutrici6n 34(2)::315-320. Span., Sum. Span., Engl., 9 Refs., 
Illus. [Univ. Federal do Pard, Belm-PA, llrasil] 

Cassava. Cassava flour. Cowpea. Nutritive value. Composition. Water 
content. Fat content. Fibre content. Protein contcnt. Ash content. 
Carbohydrate content. Iethlonine. Cuatemala. 

Groups of 8 Wistar rats 21 days old were given ad libitum diets with a 
mixture of cassava and cowpea meals making up about 90/ of tile diet in the 
proportions 87:13, 70:30, and 50:50, all without or with 0.21% met. 
Protein was best utilized when the meils were in the ratio 50:50. Tilemet. 
supplement had no effect when added to the 87:13 diet but when added to the 
70:30 and 50:50 dietE there was an increase in wt. gain. The 7 of 
utilizable protein increased as the Z of cowpea meal in the diet increased. 
[Nutrition Abstracts and Reviels] 
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25548 MAZUMBA, J. 1984. Cassava 
processing workshop - production and
 

processing in Zambia. In Workshop 
on Processing Technologies for
 
Cassava and other Tropical Roots and Tubers in Africa, Abidjan, Ivory

Coast, 1983. Proceedings. Rome, Food and Agriculture Organization of
 
the United Nations. v.2,pp.243-244. Engl.
 

Cassava. Cassava chips. Storage. Cassava meal. Composition. Zambia.
 

The situation of cassava in Zambia is presented. It is mainly grown as a
 
subsistence crop. Once harvested, cassava 
is washed, peeled, and cut into
 
chips that are sun-dried. These are then stoind and when they are going to
 
be consumed, they are macerated to obtain CM. It is recommended to improve
 
the technology used to give cassava a better use. [CIAT]
 

0302
 
25288 OYENIRAN, J.O. 1981. Mould development in gari during storage in
 

polythene and hessian bags. In Nigerian Stored Products Research
 
Institute. Federal Ministry of Science and Technology. Annual Report for
 
1978-79. Ibadan. Technical Report no.11. pp.93-99. Engl., Sum. Engl., 4
 
Refs.
 

Cassava. Car. Storage. Water content. Moulds. Nigeria.
 

The storage of white and yellow gari in polyethylene and hessian bags was
 
compared at 
2 levl.s of MC, the market level of 18.6% for white and 18.1%
 
for yellow gari. The storage lasted 2 m. The initial MC of the gari
 
which was purchased from the markets was high enough to support mold
 
infection. This Infection was aggravated when such gari was stored in
 
polyethylene bags because the MC increased appreciably. The samples in the
 
hessian bag maintained reduced moisture and so moldiness did not increase
 
as much as the samples stored in the polyethylene bags. Car samples
 
stored in polyethylene bags 
at lower MC did not change in appearance and
 
level of mold contamination during storage. The samples in hessian bags
 
increased in MC slightly, being affected almost direLdly by the prevailing
 
RH of the storage atm. Ten mold species were isolated. Aspergillus
 
chevalieri and Mucor pusillus were the dominant species at 
the commencement
 
of storage but Aspergillus flavus, A. niger, and Syncephalastrum racemosum
 
became more abundant during storage at the high moisture levels. In the
 
samples stored at lower MC, Aspergillus candidus, A. melleus, and
 
Penicillium citrinum were sparsely distributed. [AS]
 

See also 0251 0252 0284 0318 0320 0326 0328 0331 
0333 0334 0335 0336 0338 0340 0341 0342 
0347 0349 0352 0353 0361 0366 0368 0372 
0374 0377 0379 0380 0381 0383 0385 0386 
0387 0388 0389 0394 0396 0403 0404 0407 
0408 0410 0411 0412 0413 0416 

102 Nutritive Disorders in Humans
 

0303
 
LIENhR, I.E. 1984. Natural toxins in plant foods. Nutrition and
 

Health 3(1-2):113-114. Engl., Sum. Engl., 13 Refs. [Dept. of
 
Biochemistry, Univ. of Minnesota, College of Biological Sciences, St.
 
Paul, MN 55108, USA]
 

25574 
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Cassava. Cyanogenic glucosides. Toxicity. USA.
 

Certain substances present in some plants, namely, soybean 
and cassava,
 
that can produce adverse physiological effects in human beings are briefly

discussed. The preparation and 
cooking methods that have benn utilized to
 
deal with the problem are mentioned. [AS]
 

See also 0338
 

H03 Animal Feeding
 

0304
 
24055 AUMAITRE, A. 1972. Le manioc convient-il aux porcs? (Cassava, is
 

it suitable for pigs?). 
 La Revue de l'Elevage 27:83,85,87. Fr., Illus.
 

Cassava. Animal nutrition. 
Swine. Piglets. Composition. Digestibility.
 
France.
 

The chemical composition of cassava is presented and discussed, and the
 
need to complement 
its use in animal nutrition with N sources is indicated.
 
Its use in swine nutrition is recommended as a cereal substitute
 
considering its digestibility, positive 
effect on animal growth, and low
 
price. However, it should be used moderdtely because of its toxicity.
 
[CIAT]
 

0305
 
25244 BAI.DIZAN, A.; DIXON, R.; PARRA, 0. DE; PARRA, R. 
1982. Efecto de
 

Is adici6n de harnna de yuca a una dieta de heno 
(Cenchrus ciliaris)
 
sobre Ia digestibilidad de ia 
materia seca y pared celular en ovejas y

chiguires. (Effect of addition 
of cassava meal to a diet of Cenchrus
 
ciliaris hay on dry matter 
and cell wall digestibility in sheep and
 
capybaras). 
 In Instituto de Producci6n Animal. Venezuela. Informe Anual
 
1982. Maracay, Universidad Central de Venezuela. pp.27-28. Span. [Inst.
 
de Producci6n Animal, Univ. Central de Venezuela, Maracay, Venezuela]
 

Cassava. Animal nutrition. Cassava meal. 
Forage crops. Sheep. Capybaras.
 
Digestibility. Venezuela.
 

Three sheep and 3 capybaras were fed Cenchrus ciliaris hay with the
 
addition of 1% minerals, 15% 
CM + 1% minerals or 30%-CM + 1% minerals. In 
sheep, addition of CM increased DM digestibility from 48.7 to 52.4% but 
reduced cell wall digestibility from 53.6 to 46.0%; in capybaras, cell wall 
digestibility did not increase (50.7 and 52.0%) 
but DM digestibility
 
increased from 44.6 to 56.6%. [Nutrition Abstracts and Reviews)
 

0306
 
24708 CALEFFI, A.; BROCCAIOLI, A. 
 1982. La farina di manioca
 

nell'ingragso dei 
suini. (Cassava flour for fattening pigs). Mantova
 
Agricola a Zooecnica 32(19):1-2. Ital.
 

Cassava. Animal feeding. Swine. Cassava meal. Fattening. Water content. Fat
 
content. Protein cLntent. Ash 
content. Fiber content. Feed constituents.
 
Italy.
 

Three groups of pigs, of 17 animals each, received reap. a diet of maize
 
(A) or 
with 30 (B) or 15% CM (C); the diets were not isoproteid. The wt.
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galn/day, the food conversion indexes, and the linoleic acid contents were
 
0.649, 0.605, and 0.625 g; 4.336, 4.697, and 4.440; and 12.45, 9.77, and 
10.71%, resp. The use of cassava is recommended as long as its price, in
 
relsaion to that of maize, is 25% lower. [CIAT]
 

0307
 
25598 COSTA, J.B.; SILVA, V.C. DA; RODRIGUES, F. DE M.; SILVA, U.R. DA
 

1985. Efeito da ur6ia associada a mistura mineral 
e do feno ie mandioca 
sobre o ganho de peso de novilhos. (The effect of urea associated with 
a mineral mixture and of cassava forage on the weight gain of steers). 
Salvador-BA, Brasil, Empresa de Pesquisa Agropecugria da Bahia. Pesquisa
 
em AndamentL no.21. 4p. Port. 
 |Empresa de Pesquisa Agropecuria da
 
Bahia, Caixa Postal 1222, 40.000 Salvador-BA, Brasil]
 

Cassava. Forage. Feed constituents. Minerals. Beef cattle. Brazil.
 

The preliminary results of an expt., projected for 3 vr and carried out at
 
the Itaberaba Exptl. Station 
(Bahia, Brazil), are presented; it intends to
 
evaluate the effect of urea supplementation to the mineral mixture and of 
cassava forage on the wt. gali of steers. The animals were kept under a
 
grazing regime during the dry season. A completely randomized exptl.
design with 3 treatments and 10 animals/treatment was used. The treatments 
were pasture (Digitaria decumbens) + mineral mixture (control), TI; pasture 
+ urea/mineral mixture (50 + 50%), T2; and pasture + cassava forage + 
mineral mixture, T3. This IsL exptl. period lasted 112 days. The av. wt. 
gain/day was -1.3, 0.7. and 20.0 kg for TI, T2, and T3, resp. The 
superiority of the cassava forage supplement in daily wt. gain is evident. 
[CIAT} 

0308 
2523C KHIAJARERN, S.; KIIAJARERN, J.M. 1984. Aspecto econ6mico y aceptaci6n

pdblica de raciones basadas en yuca en Tailandia. (The economics and 
public acceptance of cassava-based rations in Thailand). Producci6n 
Animal Tropical 9(2):138-150. Span., Sum. Span., 38 Refs. [Faculty of 
Agriculture, Khon Kaen Univ., Khon Kaen, Thailand] 

Cassava. Animal nutrition. Nutritive 
 value. Cassava chips. Pellets.
 
Economics. Thailand. 

Market pricec; of important feedstuffs and biological responses from 15 
feeding trials including some 3320 broilers, 1600 replacement birds, 768 
layers, and 182 growing-finishing pigs are analyzed to evaluate the
 
economic feasibility of cassava-based feeds for Thailand. Cassava could
 
replace cereals only when 
 its price was lower than 50% of the cereal price.
In the EEC such substitution was possible when the cassava/maize price

quotient was lower than 75%. 
 Public acceptance of cassava-based feeds in
Thailand is still low since cassava has been uneconomic to use and there 
have been wide fluctuations in the market price and irregular supplies of 
root products. Stiff competition among feedmillers has prevented 
them from
 
using cassava products in their compound feeds. 
[AS-Nutrition Abstracts and
 
Reviews]
 

0309 
25520 LAW, A.T. 1984. Nutritional study of jelawat, Leptobarbus hoevenii
 

(Bleeker), fed on pelleted feed. Aquaculture 41(3):227-233. Engl., Sum. 
Engl., II Refs., Illus. [Faculty of Fisheries & Marine Science, 
Universiti Pertanian Malaysia, Serdang, Selangor, Malaysia] 

Cassava. Pellets. Feed constituents. Animal nutrition. Fish. Uses.
 
Malaysia.
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The digestion coefficients of the nutrients in the ingredients used in 
formulating the diet (Malaysian Agricultural Research and Developing

Institute-37%) for the culturing of Jelawat were evaluated, 
 Cre 3 was used
 
as an internal marker for the evaluation of digestibility. Jelawat
 
digested 100% of tileprotein, fat, carbohydrate, and gross energy in fish
 
meal, but only 69.50% protein, 60.70% fat, 73.82% carbohydrate, and 59.30!
 
gross energy in SBM. This fish digested copra cake meal, an agricultural

by-product in Malaysia, better than SBM; the values were 75.39" protein, 
98.36% fat, 50.03% carbohydrate, and 73.21% gross energy. Digestibility of 
maize, rice bran, and cassava was poor in this fish. There were no 
significant differences in the digestibiLity of D, protein, fat, 
carbohydrate, ash, and gross energy of the reference diet in jelawat
specimens whose total length was more than 12 cr; In fish less than 12 cm, 
digestibility was significantly lower. [A : 

0310
 
24090 MANER, J.l.; BUITRAGO, I.; PORTELA, It.;JIIENEZ, I. 1978. 
 La yuca
 

en la alimentaci6n de cerdos. (Cassava in swine feeding). l'almira, 
Institute Colombiano Agropecuario. Centre Internacional de Agricultura 
Tropical. 115p. Span., Illus.
 

Cassava. Cultivars. Composition. Water content. Protein content. Fibre
 
content. Fat content. Ash content. Mineral content. 11CNcovtent. Toxicity. 
Detoxification. Harvesting. Storage. Roots. 
 Silage. Swine. Animal
 
nutrition. Cassava meal. Fresh products. Feed constituents. leaves. Forage. 
Colombia.
 

A literature review on swine feed ng with cassava, and the results of 16 
expt. with fresh, dry, or ensiled cassava to feed growing and finishing
pigs or in-pig or suckling sows, are presented. In 6 expt. with growing
and finishing pigs fed fresh cassava, it was observed that groups receiving 
a max. consumption of 4.0-4.5 kg fresh cassava/anirsal/day with controlled 
amounts of a protein supplement grew slower than those fed with a 
miize-based control and those fed freshdiet than cassava + supplement ad 
libitum; this latter group consumed more protein supplement to parttally 
meet its daily energy needs since tiledaily ration of fresh chopped cassava 
was not enough to meet them. Cassava palatability was improved in diets
 
supplemented with sugar or molasses. Supplements with protein levels of
 
only 20% rendered adequate yields in terms of wt. increase 
and feed
 
conversion, and avoided protein overconsumption observed in previous expt.
 
In expt. 7, 8, 9, and 10, also with growing and finishing pigs but fed with
 
dry cassava and CM, it was observed that tileprogressive reduction in wt.
 
increase was associated with Increasing levels of CM substituting maize in 
the ration. A slight favorable response was obtained when adding 0.1' met. 
to the CM and soybean cake-based diets. In eNpt. 11, 12, and 13 (ensiled 
cassava fed to growing and finishing pigs) , It was observed that the 
inclusion of stems ant! foliage Into the silage reduced diet acceptability
 
by the animals; animals 
 fed ensiIed cassava and protein supplement
 
increased wt. at the same rate as pigs fed maize-based diets- and protein

supplement. Consumption of ensiled cassava was less than that of fresh 
cassava. A more active iCn detoxification mechanisri was observed inl pigs
fed with ensiled cassava. In expt. 14. with fresh cassava supplied to 
in-pig sows, good results were obtained. In expt . 15 (fresh cassava and CM 
supplied to suckling sows) it was found that litters Itom sows consuming
fresh cassava were less numerous but withi Increased individual wt. and tile 
av. wt. of li-'rs at weaning wer,_higher. However, ttail litter wt. at 
weaning indicated that there were t,, considerable differences In tie 
overall performance of sows between all 3 treatment,'. In expt. I6 (es lied 
cassava fed to suckling sows), it was foulid that sow and litter performance 
was adequate at any lactation stage when fed wtih ensle cICassava. [C AT] 
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25725 MeALLAN, A.B.; GRIFFITI, E.S. 1984. Evaluation of detergent extrac

tion procedures for characterising carbohydrate components in ruminant 
feeds and digesta. Journal of the Science of Food and Agriculture 
35(8):869-877. Engl., Sum. Engl., 28 Refs. [National Inst. for Research 
in Dairying, Shinfield, Reading RG2 9AT, England]
 

Cassava. Feed constituents. Feeds 
and feeding. Animal nutrition. Cattle.
 
Composition. Analysi . Metabolism. Sugar content. Fibre content. Protein 
content. United Kingdom.
 

Steers fitted with simple rumen and abomasal cannulas were given
isoenergetic diets of approx. eqial amounts of untreated barley straw and 
concentrates (flaked maize + cassava) alone (BSA) or with urea (1S) or 
fishmeal (BSF). Similar diets were ilso given in which the barley straw 
had been treated with NaOH (BSA. BSAU, and BSAF. resp.). The diets were 
given in a 6 x 6 Latin square design. Feed components and abomasal digesta
samples were analyzed for neutral (NDF) and acid (ADF) detergent fibers and 
for monosaccharide const ituents of structural polysaccharides.
 
flemlcellulose contents were estimated 
 as the sum of xvlose + arabinose and
 
by the difference between ash-free 
 NDF and ash-free ADF (NDF-ADF).

Cellulose was estimated as beta-linked glayse and by the difference
 
between ash-free ADF and 
 lignin (ADF-I.). Ruthenium and polyethylene

glycol were given as 
 flow markers, and flows (g/24 h) at the abomasum of 
carbohydrate components estimated i'- 'hese ways were calculated. Approx.

98% (by wt.) of the cellulose found In original feed and digesta samples
 
was recovered in both 
 DF and ADF. Recoveries of hemicellulose in NDF from 
untreated straw, treated straw, and abomasal digesta were approx. 92, 48, 
and 50%, resp. The ADF fraction of feeds and digesta contained 3-6 and 
10-17% of the N and xylose, resp., preqent in the original samples. Mouth 
to abomasum digestibilitles of hemicellulose (NDF-ADF) for diets BS, BSU, 
BSF, BSA, BSAUt, and BSAF were 35, t2, 67, 29, 61, and 76%, resp.
Corresponding values for cellulose were 37, 34, 50, 45, 48, and 63%, resp.

The use of NDF-ADF and ADt-, as measures of hemicellulose and cellulose
 
contents, resp., of feeds and 
 digesta, and the digestibility of these
 
carbohydrate fractions 
between mouth and abomasum of steers are discussed.
 
[AS]
 

0312
 
25297 MELO, J.F.; ViANA, .1.DE A.C.; MOREIRA, II.A.; MELLO, R.P. DE 1983. 

Farelo de arroz e mandioca (ralz dessecada e feno) como suplementos de 
dicta bsica de cana-de-actcar + ur6ia para novilhas leiteiras. [Rice 
bran and cassava (dried roots and hay) as supplements to a basic diet cf 
sugar cane + urea for dairy heifers]. Arquivo Brasileiro de Medicina 
Veteriniria e Zootecnia 35(6):b/1-886. Port., Sum. Port., Engl., Fr., 
Span., 32 Refs. 

Cassava. Dairy cattle. Cassava meal. Feed constituents. Composition. Dry 
matter. Ash content. Protein content. Fibre content. Food energy.
 
Metabolism. Brazil.
 

The potential of using sugar cane combined with urea:ammonium sulphate
(9:1) and minerals, supplemented with dIfferent energy levels (rice bran, 
cassava roots with or without hay), as feed for dairy heifers during tile 
dry season was evaluated. Twenty-four lolstein x Zebu heifer,.,, with mean 
initial wt. and age of 240 kg and 21 
mo., resp., were used. The completely 
randomized design included the following 3 treatments: A, sugar cane + 
urea:ammonium sulphate + rice bran; B, sugar c;ane + urea:ammoniuim sulphate 
+ cassava roots; C, sugar cane + urea:ammonium sulphate + cassava roots + 
hay. Mean daily wt. gains/heifer during the exptl. period 0.588,were 
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0.415, and 0.278 kg, resp., for treatments A, B, and C. Treatment A
 
differed significantly (P , 0.05) from C.
B and tHowever, no significant

differences were observed between B and C. Total 
mean TM intakes
 
(heifer/day) 
were 6.9, 6.5, and 6.2 kg, resp., and no significant
 
differences were observed among the treatments. 
[AS]
 

0313 
25597 MOORE, C.P.; COCK, J.1t. 1985. Cassava forage silage as a feed 

source for Zebu calves in the tropics. Tropical Agriculture (Trinidad)
 
62(2):142-144. Engl., Sum. Engl., 15 Refs. 
 [international Mineral & 
Chemical Corporation, Box 207, Terre Haute, IN 47808, USA]
 

Cassava. Forage. Silage. Calves. Composition. Dry matter. Protein content. 
Fat content. Fibre content. Ash content. Feeds and feeding. Colombia. 

Five-mo.-old Zebu calves were fed for 112 days either (1) cassava forage
silage alone, (2) silage + 0.50 kg dried cassava chips, or (3) silage + 
0.50 kg dried ca,sava chips + 0.25 kg cottonseed meal. Body wt. gains,
feed efficiency, and protein utili;:ation were signiticantlv low for animals 
on the pure cassava forage diet. The addition of dried caFSava chips to 
the silage diet Improve] growth rate (59",) and feed efficienev (347) over 
that of the base diet (1). The addition of cottonseed meal to the diet did 
not improve animal performince, suggesting that energy was more limiting
than protein in the pure si age diet. Based on 2 harvests during a 210-day
period, the annual production of cassava forage/ha was calculated to be 
75.50 t of fresh forage (14 t DM/ha) and 3.48 t of protein (N x 6.25. [AS] 

0314 
24543 MORENO, F.A.HI. 1982. Mandioca, potencial energ6tico na altentacao 

do sufno. (Cassava, energetic potential for swIne feeding).
Londrina-PR, Brasil, Fundacao Instituto Agronomico do l'arana. Circular 
no.27. 53p. Port., Sum. Port., 121 Refs., Illus
 

Cassava. Swine. Animal nutrition. Fresh products. Cissava meal. SI I age. 
Forage. Proteins. Food energy. Brazil. 

A literature review oil the use of cassava In swine nut ri[ iin is prest ted. 
The geographical distribution and production of cassava , itsa utilization,
chemical composition, and methods to reduce its toxicity art, reviewed. The 
use of fresh cassava and CII for feeding pigs during their growing,
finishing, pregnancy, lactat ion, and preinltiat ion periods Is also 
reviewed. The use of cassava silage during the growing, Itnishing, and
 
lactation periods, and of the cassava 
 forage and SCP dluring the growing and 
finishing periods are also discussed. It is concluded that fresh cassava, 
CM, or cassava silage are excellent energy sources that, If used properly, 
can partially or totally substitute maize or other cereals in rations for 
pigs, without eliminating the possibility of having, in the future, an 
excellent protein source produced from cassava energy. [ClAT]
 

0315
 
25265 PAPADOPOULOS, C.; ZIRAS, E.; KA.AISSAKIS, P1. 1983. 
 [Replacement of 

cereals by tapioca in ratiens of fattening pigs]. Bulletin of the 
Hellenic Veterinary Medical Society 34(1):22-31. Greek, Sum. FngI. , 10 
Refs. 

Cassava. Animal nutrition. Swine. Fattening. Feeds and feeding. Greece.
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Forty-four Large White x Lardrace hybrid pigs (av. Initial wt. 22 kg) were 
divided into 7 groups and fed ad lbitum with rations consisting of maize,
barley, cassava, S11N, fish meal, and wheat bran. luring the prefattening 
period the rations contained 13.1-13.4 N.Jdigestible er.ergv/kg, 16.2-16.5% 
CP, and 0, 20, and LO% c ava. In the final fattening period, however,
the rations contained 12.8-13.6 MJ digestible energy/kg, 13.0-13.62: CP, and 
0, 20, 40, and 60% cassaa. Partial replaceient of cereals hy cassava 
reduced the linolecf acid content of the rations, which was added to 1.00%, 
except for I group where the lInoI, iC acid content of the ration was 0.45%. 
Results suggest that cassava given to fattening pigs up to 40 and 60% 
during the prefattening and final fattening periods, rce!p. , did not 
significantly affect the av. dailv live wt. gain nor improved the feed 
conversion coefficient for P < 0.05. Carcas;s characteristics were not 
affected and during the replacement of cereals by cassava to the above 
proportions, the addition of linoleic acid to the ration was not necessary.
For the use of cassava to be ecoolomical inder current (;reek condit ions, its 
price should he less than 80% that of cereals. IAS] 

0O316 
25509 RAVINI)RAN, V.; IA.AC1'', A. S. B. 1985. Nutrient contents of some 

unconventional pou It ry feeds. Ilid ian .ourna I of An Ina) Sciences 
55(1) :58-61. Engl. , Sum. Eng)., 21 Refs. [Univ. of Ieradeniva, 
Peradeniya, Sri lanka] 

Cassava. Poultrv. Feeds and tedIing. leaves. Cls;ava Ied)1. Conlpoe it loll. 
Protein content. Fat content. Fibre Coltent. Ash contelnt. ItC,:CollteIt. Food 
energy. India. 

The lIutrieut and N-corrected ME contenltS of 10 nonconvenlional poult V feed
 
ingredients were deterr inled. The 
 chromic oxide In icator ethod was
 
employed to ;dsyv the ME value;. 
 'litVME contelt!; 101 udetoi:fled and
 
deroxified cassava root meal 
wele 3197 and 3805 kcal/kg, resp. is 
difference suggested that IOi interiors wite the titili;at io of energy hy 
pou try. The ME content of CliYwas 1870 Oral/kg. [AS] 

See also 0219 0234 0252 0317 033) 0353 0357 0358 
0365 0366 0368 0371 0373 0381 0383 0384 
0387 0388 039) 0392 O3115 0403 0404 0407 
0108 0409 0414 0416 

110/ IiCN Toxicity and Detoxlfication 

0317
 
25261 COMEZ, G.; VAII)IVI ESO, M. 1985. Effects of drying temperature and 

loading rates oln cyanide elimination from cassava whole-root chips.
Journal of Food Technology 20: 375-382. EngI . , Sum. Fng)., 24 Refs. 
[Centr Agron6mI co Tropica I de Inivest Ipatr 6n y Enseifianza , 7170, 
Turrialba, Cos;ta Rica] 

Cassava. Cultivircs. Cass;iva chips. Drying. Dry rmatte, . CyaiIdes. IICN 
content . Detoxi f fca1 ptOcessecc. Stat Ist IraI inalyt icc. Costa PI ca.itlon 


The effects (-I 1 oven drying tqmp. (i0, 70, and 80'C), each at 3 loading 
rates (10, 15, alnd 210 kg/m') , on cyanide e IIliinat 11in from cassava 
whlle root chlp, were evaluated. Roots of 2 cIssavi cv., one with high (N
Col 1684) and the other with intermediate (W Col 22) cyanide contents, were 
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used. A total of 27 drying expt. with chips of M Col 1684 and 18 with M 
Col. 22 were evaluated in 2 factorial expt.: 3 x 3 x 3 (temp. x loading x 
replicate) and 3 x 3 x 2, resp. Under these coaditions the main factor 
determining cyanide elimination was the loading rate rathe; than the drying 
temp. As the loading rate increased from 10 to 20 kg/m, the total and 
bound cyanide contents of dried chips decreased as a result of tile higher 
cyanide losses. This effect was statistically significant only with tile 
chips of M Col 1 84 bu the same trend was observed with H Col 22. 
Artificial drying at the temp. and loadings assayed allowed total cyanide
losses of 81 and 61,' for chips of cv. M Col 22 and H Col 1684, resp. Tile 
residual cyanide content of dried chips of cv. H Col 168, was 3 times tile 
max. permissible level set by the EEC for lICN in cassava products to be 
used as animal feeds. These exptl. results are compared with previously 
published data on cyanide elimination. [AS] 

See also 0316 0342
 

I0 PROCESSING, PRODUCTS ANli USES 

101 Cassava Starch and its Properties 

0318 
25557 BARTSCHI, W. 1984. Development of the industrial processing of 

cassava roots to starch, garl and alohol. Il Workshop on Processing 
Technologies for Cassavai and other Tropical Roots and Tubers Ili Africa, 
Abidjan , Ivory Coaut , 1983. Proceed ings. Rome, Food and Agriculture 
Organization of the niLted Nat loins. v.2,pp.31l- 39 8 . Engl, 

Cassava. Cassava i;tocch, Plr'cess illg. Iodust r i I nacli irCry . leve lopment. 
Uses. Crci. Tapi ,c;i;. Ethanol. Africa. 

The adcantages of te recoMmended machinery to obtain a higher yield and 
consume less water in the processing i of starch are discussed. Tile uses of 
cassava starch and tile t-conomic feasibility of its use Ili tile production of 
taplioca are indicated, likewise, starch production from cassava chips is 
mentioned. Final ly, gart processh[o, and ethanol production from cassava 
are discussed. [CIAT] 

0319
 
25760 CEREI)A, M.P.; LIMA, 1'. DE A. 1985. Aspectos sobre a fermentacao da 

f6cula de mandioca. 3. lDeterminacao dos acidos organicos. (Aspects on 
cassava starch fermentation. 3. Organic acids determination). Turrialba 
35(1):19-24. Port., Sum. Engl., Port., 25 Refs. 

Cassava. Cassaia starch. Fermentation. Aria].vsis. Composition. Industrial 
microbiology. Brazil.
 

The actual conditions of tile fermented cassava starch Industries were 
surveyed in the lab. under simlar conditions to those used in commercial 
production. Siy organic acids were determined by a silicic acid column 
chromatography method In samples of iotl, commercial and lab. -fermented 
cassaVa starch: proplonic, butirlic, acetic, formic, siicctnic, and lactic in 
highly varied quantIties. [AS] 
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0320
 
25541 ODERA, F.P.; MBINGA, M.J. 1984. Cassava processing in Kenya. In
 

Workshop on Processing Technologies for Cassava and other Tropical Roots
 
ani Tubers in Africa, Abidjan, Ivory Coast, 1983. Proceedings. Rome,
 
Food and Agriculture Organization of the United Nations. v.2,pp.179-185.
 
Engl.
 

Cassava. Cultivars. Socio-economic aspects. Cassava African mosaic virus.
 
Processing. Cassava starch. Factories. Production. Uses. Cassava leaves 
(vegetable). Cassava chips. Cassava flour. Development. Kenya. 

The situation of cassava In Kenya Is presented. Production systems, var. 
grown, and production constraints (CAMV) are indicated. The industrial 
processing of cassava, whos main product is starch, is described and its 
uses and production (7200 t/yr) are mentioned. Cassava leaves are cooked 
with other legumes, and the roots are consumed raw, boiled, grilled, or 
fried depending on the dish that is prepared, or they are processed Into 
chips or flour. Finally, other iiidustrial alternatives for cassava (animal 
feeds, ethanol) are presented. [(IAT] 

0321 
25726 PIZZINATTO, A.; CAMPOS, S.1).DA S. DE 1984. Correlacao entre 

viscosidades do viscosTmetro 'pprecht e do visc6grafo Brabender 
determinadas em suspensao de amdo de mandioca. (Viscosity correlation 
between the Fpprecht viscosimeter and the Brabender viscograph using 
suspensions of cassava starch). Boletim do Instituto de Tecnologia de 
Alimentos 21(4):527-53T1. Port., Sum. Port., Engl., 10 Refs. 

Cassava. Cassava starch. Viscosity. p1l. Aiialysis. Statistical analysis. 
Braz I l. 

The possibility of suhb tituting the Brabender viscograph (slow method) by 
the Eppre ch t v iscos imeter TV)B mode I (rap 1id met hod) to dete rmine the 
viscosity of cassava starch was determined. The correlation coefficient 
between the viscosity results obtaincd with the Brabender viscograph with 
Sam))e,; at the point of the curve corresponding to 50°C In the cooling 
stage, and those obtained In the Epprecht vlsuosimeter for the same samples 
under t lie same cond it ions, was established using the rank correlation 
met hod. The correlation coefficient rho = 0.78 obtained does not indicate 
whether the Lppr,_cht v t;cosimetor can substitute the lrabunder viscograph, 
although it can be used as long as standards for specific points oin the 
processing line are established. [AS] 

0 3:!2 
25504 QLtFZAIA I.., i. ; BELLO, R.A. 1984. Factibilidad de empleo de die

rentes agentes adhesivos para el desarrollo de productos a base de came 
deshuesada de pescado. (Feasibility of using different binding agents 
for the development of products based on deboned fish flesh). Archivos 
Latinoamericanos de Nutric16n 34(l):169-188. Span., Sum. Span., Engl, 
23 Refs., lllus. [Facultad de Ciencias de la Univ. Central de Venezuela,
 
Apartado Postal 47097, Caracas 1041 A, Venezuela]
 

CaSSAVa. Cassava starch. Food products. Uses. Venezuela. 

Preparations of fish flesh and binding agents were investigated, with 
emphasis on the rheIlogical and hydration properties. Starches and 
precooked maize and cassava flours were used as binding agents. Flours 
presented a high binding capacity, even at low concn. (10-15%); however, at 
higher conen. this property tended to be counteracted by the water 
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absorption capacity. Application of thermal gelatinizing treatments was
 
required when crude starch was used. As far as color is concerned, the 
observed changes depended both on the type of binder used and on its concn. 
The flesh-binding texture depends on the viscosity developed by tilestarchy 
product. [AS] 

0323
 
25582 SONI , 1. L.; SIIARMA, ItW. ; DOBIAL, N.P.; BISEN, S.S.; SRIVASTAVA, 

Il.C.; GIIARIA, M.M. 1985. The starches of Dloscorea ballophylla and 
Amorphophallus campanulatus: comparison with tapioca starch. Starke 
37(t):6-9. Engl., Sum. Engl., Germ., 13 Refs., Illus. [Forest Research 
inst. & Colleges, l)ehra Dun 248006, India] 

Cassava. Starch c rop.; . Cassava starch. Aia Ivs is. Compos It ion. Protein 
content. Ash content. Fat content. Viscosltv. Celatini.ation. 'lectron 
microscopy. Particle sice. India. 

Starches from tIhe tuber!; of !)ioscorea haL LoI and corms of 
Amorphophallus campanulltus were isolmted and purified. Scanning electron 
microscopy of these starche; exhibits eliptical and spherical or irregular 
shapes, resp. , whilt the shape of caiscava Is spherical. Water-binding 
capacity of A. iampanulatus starch is very high in comparison with ). 
hallophylla and cassa',a starches but the amylose content Is significantly 
less. Celatinization temp. of both these starches is the same but Is 
higher when compared with cassava starch; swelling power and solubilities 
are less. Paste viscosity characteristics show high peak viscosity for A. 
campanulatus ill comparfi on wi th ). bal lophylla and cassava starch. [AS] 

0)24 
25567 SWINKFI.S. .J.M. 1985. Composition and properties of commercial 

native starches. Stirke 37(): 1-5. Engl., Sum. Engl., Germ., 21 Refs., 
Illus. [Avebe B.A., Kl. Nieboerweg 12, 1607 PIN Foxhol, Holland] 

Cassava. Cassava starch. Potatoes. Maizie. Production. Particle size. Water 
content. Fat content. 1Irot In content . Ash content . Celat inizat Ioo. 
Viscosity.
 

Tihe physicochemical properties of starches depend upon the botanical source 
from which they are isolated. Irportant differences between potato, mal-e, 
wheat, cassava, and waxy maize starch are reviewed. Special attent ion I; 
given to production and applications, composition and properties of tire 
starch granules, amylose and amylopectin, gelatlnization characteristics, 
and the properties of starch pastes and starch films. [AS] 

0325
 
25566 TREGUBOV, N.N.; PAVIOVSKAYA, O.E. 1984. [Cassava starchr-a 

promising material for the manufacture of food concentrates]. Sakharnaya 
Promyshlennost no.3:52-54. Russ., 4 Refs., Illus. 

Cassava. Cassava starch. Food products. Uses. Viscosity. Water content. 

Use of extruded cassava starch for food concentrates that do not require 
boiling, such as puddings and desserts, is discussed, with particular 
reference to the effect of various conditions (extrusion, MC, temp., 
intensity of mechanical action) on tire degree of starch breakdown and the 
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4 

chang 's in the propcrties, (salubility, visosity, water-binding capacity)
of4 the- extruded produc't . (Foo'Scient~e',and Techniology Abstracts] , 

Se lo 	 0225 0252 0330 a0332 -0343 0344 0349 0353 
0364 '0365 :0366> 0371 ' 0374~ -0376 'a0381 ~0383~ 

,0389- 0390 ~ 0394 ' 0398 0400'~ 001" 0402", 0407.'a. 
04140416' 

'- 02 Uses i Industrialization, Proces'sing and Storage 'a 

A '~" " ~ '0326~ 
7~25561-,,4~4 ADJORLOLO, S.K. ' 1984, 'Industrial 'processing equipment. In

4ai".'aWorkshop,on-Processing Technologies for Cassaanand other Tropical Rootsa 
"~~44"'and 'Tubrs, in Africa, Abidjan, Ivory Coast, 1983. Proceedings. Rome, 

Food an 	Agiutre Organization of the United Nations. v.2,pp.429-441.

4" Engl. Sum. Engl., Illus. 

cassava. Gari. Processing. Technology. Cassava flour. Industrial machinery.
 
4"'"''"YCortex. 'Animal nutrition. Africa.
 

The' traditional, processing of CF and gari in Africa, and the equipment 
for
 
atheir industrial processing as well as that for yam are 	 discussed. The~necessary materials, for the construction of the slicing machine, -driers, 

a~a ham~mer, mill, and gari frying' machine are indicated.> Illustrations are 
a included as well as the approximate quantity of industrial'equipment that 

20 African countries would need to process'csaa aadohrtbr 
and roots. [dAT] 
 csavym an'ohrtbs
 

poultry'droppings '(PD), 

.40327 

k '"-' 

25728 AGBIM, N.N. N1985. 'Potentials of cassava peels as a soil amendment: 
2' Field evaluation., Journal of Environmental Quality ;14(3):411-415.a'Engl., Sum. Engl., 7 Refs., Illus.' 

""0' 

* Cassava. Cortex.' Uses. Soil amendments. Soil analysis. .N. 
Mineral content. Colocasia esculenta. Fallowing. Nigeria.' 

'P.- K. Ca. Mg. 
a 

A~The effect of cassava peels' (CP). 'applied in different proportions with 
s'" on 'the growth of Colocasia esculenta-was evaluated 

'in the fi'eld .over ja '4-yr period, 'which included 1 yr of' fallow.'- The 
treatments -100-0, 75-25, 50-50, 25-75, and 0-100% CP-PD were' each~applied'
at the rates of.-0; 10,' 25,~and 50o t/ha. At 10 't/ha 	 the CP-PD mixtures-' 

'Increased yield' by.'559, '328, 'and 311%, reap., for' the, 1979, 1980, and 1982 
'croppings, 'thus, emphasiz'ing the value of' the" amendment. Significant'

4' ' creases' in yield (P,<0.01) were obtained"'each year for each increment in
 
rate."" The menyields of 2.20, 5.09, and 2.40 t/ha,'resp., for 1979, 1980,
 

a- and '1982 ,demon'trate~the residual benefit 'from these wastes after their 
incorporation-into the' soil,. After 2 yr, treatment had no sustained effect 
on residual'soil N. Residual' (extractable) soil 	P increased-from 11 mg/kg,
 

"".> -with' 100% CP to 89 mg/kg'with 75% CP-25% PD, .thus showing the 'relatively 
Alow 
 and high'potentials, resp'., of CP'and PD for increasing soil P. Since 

the availability, of PD Is considerably less than CP, -a 75% CP-25% PD 
'"'' 	 mixture at 25"t/ha was deemed appropriate for most efficient utilization of 

the wastes. 'At 104t CP/ha,' total yield over 3 yr ,was also increased by
139%. With 'treatments containing PD, the corresponding yield increases 

w~ere in 	 th~e range, 275-568%. Thus, while 'CP' was a good soil' amendment,
athere was need to incorporate PD with it to maximize yield. "[AS] 
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25536 ANMB 1984.Prac~d' "de ansfodrnation industrielle duu 

ma1niac de bouche et '.del ss'dciv6s au. Gaboni . (Przoc'sof '.tindustrial ' 
trnsoriaio o eibecassava and fts-prdcL6in Gbon)'. 1n Workhp 2 ' 

on Processng T fr v a t
~Tubers 'in~ 'Africa-, 'Ab ',a~ nra1983.' Rome', I s Proceedings. Food 
and-Agriculture Organizaotio -t ns''" at n9-v2 p.9133-Fr 

'Cassava. Processing. ,.Washing.. Peeling. Fermentation'. Steeping. Rasping.
 
. ' CaEava~pastes, Boiling. Storage. Prti nihet Gbn
 

Theeindustrial process of the traditional transformation of cassave into
 
;~"4cassava 'sticks In Gabon, including'the enrichmient''with'lipids and proteins
 
and'the improved sanitary conditions, is described in detail. [dCAT]
 

0329' 

25596' ASIEgB, J.E. 1984. Organic mdanure substrates and their effect on
 
early weed incidence, earthworm activities, and microbial population.
 

d -Beitrage Tropichen Vterinarmedizin
zur Landwirtschaft ,und 

22(4):371-376. Engl., 'Sum. IEngl.., Germ. , Russ. , Fr. , Span. , 6 Refs. 
[Dept. of Crop Science, Faculty of, Agriculture, Univ. of Nigeria,
 
Nsukka Anambra State, Nigeria]l r
 

Cassava. Dung. Cortex. Soil analysis. Weeds. Uges. Nigeria.
 

In 'aloamy Nigerian Ultisol,. the effect of cow JIung, goat dung, poultry 
droppings, nd composted cassava peel at a application rate of 10 tha
 
(dry basis) lon earthworm and microbial
early'weed incidence, activities, 

populationiPwas studied. The highest. early weed cover was obtained with cow
 
dung. 'There is a varying enhancement of earthworm'.activity by the
 
differen substrates, obvio2clydue to differences in the N content ,nd the
 

' rinfluence on the soil PH. NP fertilization 'as mineralsisarkedly decreases 
'thepH and affects earthworm activitiesand the population density of fungi
 
and bacteria.. The effective utilization of mineral fertilizers requires
 
supplementation by organic manures. [AS])e
 

0330 
25287 'OHAN, S.K.; HUSSEIN, K.M.; LIAN, T.S.; LAN, G.S.; PIANO, L.N. 1983. . 

Processing and, uses. 'In ' .A. special report on cassava .in 
Peninsular Malaysia, .iti~particular reference to production techniques.
 
Kuala Lumpur, Malaysian.Agricultural Restearch and Developing Institute. 
Report no.PTM-02-83. pp.85-92., Engl. [Malaysian Agricultural Research 
Developing Inst., P.O. Box 12301, Kuala Lumpur 01-02, Malaysia]"
 

Cassava. Processing. Cassava starch. Washing. Rasping. Screening. Silting. 
Drying. Grinding. Tapiocas. Gelatinization. Cassava chips. Pellets. Uses. 
Malaysia.'I.
 

' :Apects of'cassava processing and utilization in.Peninsular Malaysia are
 
''' summarized. I~MosL, of the roots~ produced are processed into starch and
 

starch products, including sago, tapioca pearls, and flakes. Of the total
 
production of roots, approx. 10% is assigned to the manufacture of cassceva 
chips: for .the -animal 'feed industry. The processing operations used in 

v 'rural factories, fur the extraction of starch are described, Likewise, the 
processing for obtaining sago, tapioca pearls,: flakes, chips, and pellets 
is briefly mentioned. The utilization of different cassava products 
(roots, leaves, stems, chips,, CF, CM., starch, and rn'dified. starches) is 
summarized. 'CIAT] 
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0331

25560 CROIX-MARIE, F. 1984. Technologies and product: adapted 
 to new
 

markets. In Workshop on 
Processing Technologies for Cassava and other
 
Tropical 
Roots and Tubers in Africa, Abidjan, Ivory Coast, 1983.
 
Proceedings. Rome, Fuod and Agriculture 
Organization of the United
 
Nations. v.2,pp.425-427. Engl.
 

Cassava. Cassava flour. Processing. Mechanization. Development. 
Industrial
ization. Technology. Production. Labor. Power sources. Congo.
 

The changes and Improvements that have been made to the traditional 
technology of CF and foofoo processing in Congo, over a 3-yr period, to
satisfy new markets and mechanize the process ae discussed. [CIAT] 

0332

25551 CRIFFON, D. 1984. Savoir tradiltionnel et hydrolyse enzymatique 
du


manioc. (Traditional know-how and enzymatic hydrolysis of cassava). In
Workshop on Processing Technologies for Cassava and other Tropical Hoots
and Tubers in Africa, Abidjan, Ivory Coast, 1983. Proceedings. Rome,
Food and Agri utltore Organization of the United Nat ions. v.2,pp.273-290. 
Fr., Sum. Fr. , R'Pfs. 

Cassava. Cassava starch. Processing. Cassava products. Enzymes. Hydrolysis. 
Africa. 

Cassava starch and its uses, and the native technologies fot the transfor
mation of cassava are reviewed. Two traditional techniques related to the 
hydrolysiq of starchy substrates are also discussed. [CTAT] 

0333 
25555 
 IIEYS, G. 1984. Commercial considerations in the processing of 

cassava 
 to gari at Texagr t-Nigeria. 
 In Workshop on Processing

Technologies for Cassava and other Tropical Roots and Tubers in Africa,
Abidjan, Ivory Coast, 1983. Proceedings. Rome, Food and Agriculture
Organization of the United Nations. v.2,pp.349-365. E-ngl. 

Ca, rava. ;arl. Processing. Factories. Peeling. Rasping. Fermentation. 
Pressing. Celatinization. (;rinding. Packaging. Industrialization. Tndustri
a I machinery. Development. 
 Power sources. Water requirements (processing).
labor. production. Prices. Costs. Marleting. Econohlics. Nigeria. 

The commer'cial processing for the conversion of cassava into gari,

undertaken by the Texagru company is(Nigeria) described in detail. Thewater requirements, energy sources, and labor required are discussed and 
the improvements that hale been made It the Newell Dunford factory are
analyzed., Production costs, prices and marketing, gari production and the
repercussions that the cereals imports might have on the future of the 
factory are presented. [CIAT] 

0334

25554 KAPUTo, M.T.; CHAI WE, K.1). 1984. Use of fermented cassava flour in

composite flour for preparation of bread and biscuits. In Workshop on
 
Processing Technologies for Cassava nnd other Tropical Roots and Tubers
in) Africa, Abidjan, Ivory Coast, 1983. Proceedings. Rome, Food and 
Agriculture Organization of the United Nations. v.2,pp.341-347. Engl., 2 
Refs., Illus.
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Cassava. Wheat flour. Composite flours. Breads. Bakery products. Uses.
 
Beverages. Cassava meal. Processing. Fermentation. Washing. Peeling. Solar
 
drying. Screening. Water content. Statistical analysis. Maps. Zambia.
 

Cassava is grown in large quantities in Zambia and it is consumed as a 
major starch component of the diet, as a snack, or for brewing local beers.
 
The traditional production process of CM is presented. To substitute 
cassava for wheat at levels higher than 15% in ,iscuit and bread recipes
 
and therefore reduce wheat imports, work was undertaken by the NaLional 
Council for Scientific Research of Zambia. When fermented CF was added to 
wheat flour at 5, 10, 15, 20, and 25% levels, only bread containing 10% 
fermented CF could be made and compared in flavor with the control without 
changing either the recipe or the processing conditions. Biscuits were 
prepared with the incorporation of up to 60% fermented CF to wheat flour. 
The statistical analysis of the sensory eviluation showed that incorpora
tion of up to 40% fermented CF did not affect either the flavor or the 
-exture of the biscuits significantly. More work is being carried out to 
have quality control and product promotion. A map showing the distribution 
of staple crops in Zambia is included. [CIAT] 

0335
 
25552 LARTEY, B.L. 1984. Improved small processing machines for making 

gari in Ghana. In Workshop on Prccessing Technologies for Cassava and 
other Tropical Roots and Tubers in Airica, Abidjan, Ivory Coast, 1983. 
Proceedings. Rome, Food and Agriculture Organization of the United
 
Nations. v.2,pp.291-314. Engl., Sum. Engl., 12 Refs., Illus.
 

Cassava. Car. Processing. Peeling. Washing. Rasping. Pressing. Fermenta
tion. Screening. Drying. Packaging. Storage. Small-scale equipment. 
Small-scale processing. Development. Ghana. 

The traditional opzC,,Lion, Involved in making gar are discussed as well as 
the time-consuming, inefficient, wasteful, and uneconomical related steps.
 
A no. of Improved small processing equipment and machines which are in use 
or can be used in Ghana for making gari and for processing cassava in 
general are presented and reviewed. Illustrations are included. [CIATI 

0336
 
25565 MOFOR, 1. N. 1984. Transformation (2s tubercules de manioc - exp6ri

ence du Cameroun. (Transformation of cassava tubers-Cameroon' s
 
experiEnce). In Workshop on Processing Technologies for Cassava and 
other Tropical Roots and Tubers in Africa, Abidjan, Ivory Coast, 1983.
 
Proceedings. Rome, Food and Agriculture Organization of the United
 
Nationa. v.2,pp.497-510. Fr., Illus.
 

Cassava. Production. Processing. Cassava pastes. Gari. Smal l-scale 
processing. Mechanization. Rasping. Development. Cameroon. 

The 2 traditional methods for the transformation of cassava (pastes and
 
garl) in Cameroon are indicated, and the specifications and operation of a 
mechanical rasper, developed to impruve the quality of processed cassava, 
are described in detail. [CIATJ 

0337 
25545 MSABAIIA, M.A.M.; SEMEST, V.M.D. 1984. Roots and tubers in Tanzania. 

In Workshop on Processing rechnologles for Cassava and other Tropical 
Roots and Tubers in Africa, Abidjan, Ivory Coast, 1983. Proceedings. 
Rome, Food and Agriculture Organization of the United Nations. 
v.2,pp.209-212. Engl., 4 Refs. 
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Cassava. Production. Cultivars. 
Sweet cassava. Bitter cassava. Cassava
products. Processing. Cassava 
chips. Cassava flour. Prices. 
Research.
 
Tanzania.
 

The situation of cassava 
in Tanzania is presented. Production, var. used,

utilization, processing, prices, 
and research in progress are mentioned.
 
[CIAT]
 

25544 MUENDANE, C.; 
0338 

SERRA, A.D.P. 1984. Production et transformation du
manioc au Mozambique. (Production and transformation of cassava inMozambique). In Workshop on Processing Technologies for Cassava andother Tropical Roots and Tubers in Africa, Abidjan, Ivory Coast, 1983.
Proceedings. Rome, 
 Food and Agriculture Organization of tile United 
Nations. v.2,pp.197-208. Fr., 9 Refs., Illus. 

Cassava. Cassava flour. Product ion. Cultivatioi. Cultivation systems.Rotational crops. Cultivars. Sweet cassava. Bitter cassava. Toxicology.
Human health. Processing. Aflatoxin. Prices. Mozambique. 

The situation of cas:;ava, the food crop that occupies the largest surface area in Mozambique, is presented. The processes for the prodiction of fine
and grilled flcur, ways in which cassava is consumed, are briefly
described. The cultivation sy;tems ard var. used are indicated; tiledrought has forced tile bitter vor. Curu6 to be used, a fact that ha3
reflected in an increased incidence of spastic paraparesis. Data onproduction are given, and the need to improve the sanitary conditions of cassava procest;ing and to find improved var. resistant to CAIV is 
highlighted. [CIAT[ 

25570 NZELIBE, F.K.; (CINANT, 
0339 

t.C. 1984. Use of locally available plant
materials for mycological media. lykosen 27(10):519-526. Engl., Sum.
Engl., term., 10 Refs., Illus. [Mycology Laboratory Univ. of Nigeria
Teaching Hospital, Enugu, Nigeria] 

Cassava. Culture mecqia, laboratory experiments. Research. U:es. Industrial 
microbiology. Nigeria.
 

Local plant materials such as papaya, yan, cocoyam, white sweet potato,cassava, and avocado were evaluated for their efficacy as principal
ingredients for preparation of media for culture of medically significant
as well as some common saprophytic fungi. Sweet potato dextrose agar wasfound to be better than all other natural media for the growth ofdermatophytes but characteristic pigmentation was not readily visible onthe reverse side of the medium. Cassava dextrose agar supported good
growth and sporulation of dermatophytes. [AS-extract]
 

0340

25535 NZIEFFE, A. 1984. Colloque sur Ia transformation du manioc -REpubllque Populaire du Congo. (Colloquy on cassava transformation

People's Republic of the Congo). 
In Workshop on Processing Technologies
for Cassava and other Tropical Roots and Tubers in Africa, Abidjan,
Ivory Coast, 1983. Proceedings. Rome, Food and Agriculture Organization
of the United Nations. v.2,pp.lfln-128. Fr. 

Cassava. Economics. Soclo-ecnnomic aspects. Cultivation. Industrialization. 
Foofoo. Chickwangue. Processing. Steeping. 
Peeling. Screening. Boiling.

Drying. Congo. 
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Cassava, the most important food Lrop in Congo, especially in tile low
 
income groups, is groun both at the small-scale and industrial levels. The 
main products of cassava are foofoo and chickwangue; their production 
processes at the small-scale and industrial levels are described in detail.
 
Tile peeling of roots Is the main bottleneck due to the high labor cost; 
however, an efficient method for mechanical peeling has been used with good 
results. [CIAT]
 

0341
 
25553 OLYMPIC, H.K. 1984. Premiers resultats obtenus par les essais pour 

la mise en place d'une unite semi-artisanale de fabrication de gari. 
[First results obtained with the trials for the establishment of a 
small-scale unit for the elaboration (by artisans) of gari]. In Workshop 
on Processing Technologies for Cassava and other Tropical Roots and 
Tubers In Africa, Abidjan, Ivory Coast, 1983. Proceedings. Rome, Food 
and Agriculture Organization of the United Nations. v.2,pp.315-329. Fr., 
Illus. 

Cassava. (ari. Processing. Small-scale processing. Peeling. Washing. 
Fermentation. Pressing. Screening. Drying. Small-scale equipment. 
Development. Africa. 

The traditional operations involved in making gari in Africa are discussed 
as well as tile 2quipment that has been tested to mechanize the processing. 
Illustrations are Included. [ClAT] 

0342 
25556 ONYEKWERE, 0.0.; KOLEOSO, O.A. 1984. Industrial processing of 

cassava products-the Federal Institute of Industrial Research 
experience. In Workshop on Processlng Technologies for Cassava and other 
Tropical Roots and Tubers in Africa, Abidjan, Ivory Coast, 1983. 
Proceedings. Rome, Food and Agriculture Organization of the United 
Nations. v.2,pp.367-388. EngI., 21 Ref;. , Illus. 

Cassava. Garl. Foofoo. Cssava flour. Processing. Composition. laboratory 
experiments. Industrial microbiology. Fermentation. Gelatinization. Drying. 
Peeling. Factories. Development. Small-scale processing. Mechanization. 
Waste utili/,ation. Toxicity. Marketing. Costs. Nigeria. 

The traditilal cassava products in West Africa, especially in Nigeria 
(gari, laftul, foofoo), are presented and the traditional processing of gari 
(fermentation, gelatinization, and dryig) is discussed. Also presented 
are the Improvements in the mcchanIzitlion of the process made at the 
small-scale Industrial level; the v Itncluldc the equipment for rasping, 
pressing, and frying. Tie mechanized processing at the industrial level, 
which main problem has been the improvement of the peelers, is described in 
detail. The preliminary test made for the Itinctioning of a gari factory 
with a daily productfion of I t is presented. Marketing problems re 
indicated as well as tile possibilities of expanding the gari factories by 
processing toofoo and the research needs In the processing of the latter 
(required var., pulp obtainment, and drying). Fin-' lv, the toxicity of 
cassava and its elimination during processing are discussed. [CIAT] 

0343 
25581 PEREZ, M. ; GONZALEZ, F. ; CASTAPEDA, I.; LUJAN, M. ; FERNANDEZ, R. 

1983. Reproducti6n de ItaciIlus thIurIngIensIs varIedad dendro limus 
comparando en tres medios lIquidos el polvo de yuca y el de boniato como 
fuente de carbohi dratos. (Reproduction of Bacillus thuringiensis 
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variety dendrolimus comparing powdered cassava and 
sweet potato as
 
sources of carbohydrate, in three liquid media). Ciencia y Tcnica en
 
la Agricultura. Prnttc:i6n de Plantas 6(4):21-30. Span., Sum. Span.,

Engl., 5 Refs., Illus. [Unidad de Lucha Biol6gica, Inst. de Investiga
ciones de Sanidad Vegetal, Ministerio de la Agricultura, La Habana,
 
Cuba]
 

Cassava. Sweet potatoes. Culture media. Uses. Cuba.
 

Bacillus thuringiensis var. dendrolimus wa- grown on media made tip of 
nutrients produced locally in Cuba, which are sources of C and N, and are 
very inexpensive, such as sweet potato, cassava starch, and yeasts. On 
these media, the bacterium grew, sporulated, and produced tile isporal
body or crystal. The speed of sporangium sporulation and lysis was 
analyzed as well as the spore concn. after 24 and 48 h. The virulence 
tests on larvae of Mocis latipes were satisfactory. [AS]
 

0344
 
25558 ROEGE, W. 1984. The use of separators and decanters in the cassava 

starch industry. In Workshop on Processing rechnologies for Cassava and 
olt'or Tropical Roots and Tubers in Africa, Abidjan, Ivory Ccast, 1983. 
Proccdingh. Rome, Food and Agriculture Organization of the United 
Nations. v.2,pp.399-405. Engl.
 

Cassava. Cassava starch. Industrial machinery. Processing. 

Tile operation, capacity, and construction of decanters and separators
employed in the cassava starch industry are described In detail. [CIAT] 

See also 0219 0237 0252 
 0253 0286 0292 0301 0302
 
0318 0320 0325 
 0345 0346 0347 0349 0352 
0353 0358 0364 0365 0'1#6 0368 0370 0371 
0373 0379 0380 0383 0384 0385 0386 0387
 
0388 0390 0394 0395 0398 0399 0401 0403
 
0404 0405 0406 
 0407 0408 0409 0410 0413
 
0414 0415 0416
 

103 Industrial Microbiology
 

0345
 
25576 MUO, M.A. DE; PARK, Y.K.; CARIOCA, J.O.B. 1984. Producao de etanol
 

a partir de farinha de bahacu, atrav6s da fermontacao alco~lica nao 
convencional . (Production of ethanol from babassu starch by a 
nonconventional 
 fermentation method). Revista de Microbiologia
 
15(4):266-271. Port., 
Sum. Port., Engl., 9 Refs., llus. [Faculdade de 
Engenharia de Allmentos e Agricola UNICAIMP, Caixa Postal 6121, 13.100 
Campinas-SP, Brasil 

Cassava. Cassava starch. Enzymes. Fermentation. Fthanol. Industrial 
microbiology. Brazil.
 

Babassu, maize, cassava, and rice starches were fermented by the 
nonconventional fermentation method, which consists of saccharification and 
fermentation ot starch simultanoously (I-step process) without cooking. 
Productivity of eti,anol from rice starchi was higher than the other starches 
used. The lowest productivity of ethanol was obtained from babasst starch. 
Tie ethanol yield from cassava starch was 91%. (AS] 
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0346
 
25575 RHEE, S.K.; LEE, G.M.; HAN, Y.T.; 
 YUSOF, Z.A.M.; HAN, M.H.; LEE,
 

K.J. 1984. Ethanol production from cassava and sago starch using

Zymomonas mobilis. Biotechnology Letters 6(9):615-620. Engl., Sum.
 
Engl., 9 Refs., Illus. [Division of Biotechnology, Korea Advanced Inst.
 
of Science & Technology, P.O. Box 131, Dongdaemun, Seoul, Korea]
 

Cassava. Cassava starch. Sago. Industrial microbiology. Ethanol. Produc
tion. Malaysia.
 

Cassava and sago starches were evaluated for their feasibilities as 
substrates for ethanol production using 7vmomonas mobilis ZM4 strain. 
Before fermentation, the starch materials were pretreated employing 
commercial enzymes, Termamyl (thermostable alpha-amylase) and
 
amyloglucosidase. Using 2 microliters of Termamyl/g and 4 microliters
 
amyloglucosidase/g, effective conversion of cassava and sago starches into
 
glucose was found 
 with substrate concn. up to 30% (wt./vol.) dry
 
substances. A fermentation study performed using these starch hydrolysates
 
as substrates resulted in ethanol yield at an av. of 0.48 g/g by Z. 
mobilis ZM4. [AS]
 

See also 0252 0342 0403
 

JOe ECONOMICS AND DEVEI.OPMENT
 

0347
 
24730 ACOSTA, W.O. 1984. Diagn6stIco Focioecon6mico de la producci6n y
 

comercializaci6n del casabe en los distritos BolIva, y Bruzual del
 
Estado Anzoategui. (Socioeconomic diagnosis of cass.e production and
 
commercialization in the Bolivar and bruzual districcs of the state of
 
Anzogtegui). 
 Tesis Ing.Agr. Jusepin, Venezuela, Universidad de Oriente.
 
58p. Span., 24 Refs., Illus.
 

Cassava. Casavc. Sacio-economic aspects. Production. Marketing. Cultivars.
 
Prices. Processing. Peeling. Washing. Rasping. Pressing. Screening. Drying.
 
Costs. Income. Venezuela.
 

A socioeconomic 
survey on casave production and commercialization in
 
Bolivar and Bruzual (Anzotegui, Venezuela) was conducted to identi y and 
determine the casave production units, define the geographic distr-juti.on 
of producers and learn about their social problems, learn about the
 
processes involved in casave production, and determine the costs and net 
income levels obtained in casave production units. The av. daily no. of 
cassava sacks processed were 10 and 6 for Boll-var and Bruzual, resp. 
Casave production involves the following stepsi peeling, washing, grating, 
pressing, 
screening, spreading, and drying. Costs and labor involved in 
each step are analyzed. In Bolivar and Bruzual , 15 and 215. casave 
cakes/Oe kg cassava roots are produced, resp.; the av. diameter is 80 and 
23 cm, resp. The main casave markets are Barcelona, Puerto L.a Cruz, El 
'figre, Bergantin, Naricual, and Sabana de Uchire. Production costs and 
income data are given. It is recommended to implement policies to improve 
public services and social conditions of producers, study the possibility 
of improving casave production techniques, start a cooperative system, and
 
train producers on how to keep production records. [CIAT]
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0348 
25529 AGOSTINI, B.; GREENFIEID, J.N. 1984. Production and trade of
 

cassava in the 
world. In Workshop on Processing Technologies for

Cassava and other Tropical Roots and Tubers in Africa, Abidjan, Ivory
Coast, 1983. Proceedings. Rome, Food and Agriculture Organization of 
tile
 
United Nations. v.l,pp.41-42. Engl.
 

Cassava. Production. Marketing. Trade. Economics. Uses. Asia. Africa. Latin 
America.
 

The cassava world market in 1983 
is reviewed. There was a sharp decline in
 
the vol. of trade (25%), mainly due to the agreements between the EEC and 
its main suppliers (Thailand, Indonesia, and China) to reduce their 
imports; this also reduced tile use of cassava for animal feed. World 
cassava production also fell by :.7, the reason being drought in Africa and
Latin America; this decline in output in both continents led to a drop in
the use of cassava for human nutrition and an increase in cereal import
requirements. The industrial utilization of cassava, however, expanded
slightly in developing countries where increasing quantities were processed
into alcohol (Brazil, Republic of Korea, and Thai land) and into starch 
(Indonesia), while it declined in USA and Japan. [CIAT] 

0349
25703 AIIMAD,K.U. 1986. Cassava i n tle agricultural economy of 

Bangladesh. In Regional Workshop on Cassava in Asia, its Potential and
Research Development Needs, Bangkok, Thailand, 1984. Proceedings. Call,
Colombia, Centre Internacional de Agricultura Tropical. pp.51-57. Engl.,
14 Refs. [Bangladesh Agricultural Research Council, Farm Cate, New 
Airport Road, Dhaka 15, Bangladesh] 

Cassava. History. Production. Cultivars. Dry matter. Ash content. Protein
 
content. Starch content. Ascorbic acid. 
 Vitamin A. Research. Development.

Consumption. Ccsts. Income. Bangladesh.
 

The history and situation of cassava in Bangladesh are presented. It is a
secondary crop, used mostly as a vegetable. The results of some var. 
trials carried out by the Bangladesh Agricultural Research Institute are 
presented, and production costs are compared with those of rice, wheat, 
potato, and sweet potato. Finally, the possible uses that could be given
to cassava, especially starch, in this country are discussed. [CIAT] 

0350 
25722 ANANTtARAMIAN, M.; RAMANATHAN, S. 1986. Extending new cassava
 

technology-the Lab-to-land program in southern India. In Regional
Workshop on Cassava in Asia, its Potential and Research Development
Needs, Bangkok, Thailand, 1984. Proceedings. Call, Colombia, Centro 
Internacional de Agricultura Tropical. pp. 5-372. Engl., 

36
 
6 Refs.
 

Cassava. Socio-economic aspects. Research. Cassava programs. Development.
Economics. lybrids. Cultivation. Technology. Technology transfer. 
Productivity. Income. India. 

The Lab. to l.and program leveloped by tile Indian Council of Agricultural
Research (India), which helps in the transfer of technology to tile farmers' 
fields and Identifies time problems associated with this transfer, is
described. The program of the Central Tuber Crops Research ln-tltutc, one
of the certers for tile Lab. to Land program implementation, is analyzed in 
detail; It had 2 phases in Kerala and Tamil Nadu. The economic and ocial 
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profile of the farmers, the socioeconomic impact of the progra,., the
 
benefits and changes of behavior are indicated. [CIAT]
 

0351
 
25542 ANDERSON, M.; DAVIS, M. 1984. The agricultural industry and the 

Libarian economy. In Workshop on Processing Technologies for Cassava 
and other Tropical Roots and Tubers in Africa, Abidjan, Ivory Coast, 
1983. Proceedings. Rome, Food arl Agriculture Organization of the United
 
Nations. v.2,pp.187-192. Engl. 

Cassava. Production. Productivity. Development. Economics. Liberia. 

The situation of cassava in Liberia is presented, and its Importance (2nd 
crop after rice) and the need to industrialize its production on behalf of 
the country's economy are discussed. [CIAT] 

0352 
25537 ANIMBO, H.H.; ISSF2IBRE. T. 1984. Montage d'unit6 de transformation 

du manioc au Gabon - exemple d'.mne r6alisatLion pratique. (Tile 
installation of a cassava transformation unit in Gabon-example of a 
practical accomplishment). InIWorkshop on Processing Technologies for 
Cassava and other Tropical Roots and Tubers in Africa, Abidjan, Ivory 
Coast, 1983. Proceedings. Rome, Food and Agriculture Organization of the 
United Nations. v.2,pp.135-!38. Fr., Illus. 

Cassava. Processing. Small-scale processing. Small-scale equipment. Costs. 
Cabon.
 

The required equipment and costs for the Installation of 2 cassava 
transformation units at the rural level, in Gabon, are described. The 
units would have a capacity to produce 1000 cassava sticks/day. 
Illustrations are included. [CIAT]
 

0353
 
25272 ATKINSON, D.R.; WHOLEY, D.J.; JARMAN, T.R.W.; TURNBULI., J. 1983. A 

factory concept for integrated cassava processing operations: the 
cassava processing concept. Vienna, United Nations Industrial 
Development Organization. UNIDO/tO.534. 134p. Engl., Sum. Engl., Illus.
 

Cassava. Processing. Industrialization. Development. Uses. Food products. 
Cassava products. Cultivation. Climatic requirements. Temperature. kainfall 
data. Fertilizers. Cultivation systems. Production. Costs. Prices. 
Mechanization. Distribution. Cassava chips. Cassava starch. Water 
requirements (processing). Wastes. Cassava leaves (,egetaible). Storage. 
Glucose. Dextrins. Alcohol. Irrigation. !.abor. Injurious Insects. Injurious 
mites. Bacterioses. Viroses. Zambia.
 

A project to elaborate and evaluate the concept of setting up cassava 
processing factories in any country able to support Its growth was 
established, Zambia Ding chosen for testing the concept. This modern 
integrated cassava processing factory concept is outlined, as a guidance in 
the setting-up and operation of suih factories. The following topics are 
dealt with: markets, agronomic requirements of tile cassava crop, 
procurement of cassava, process design, outline of a factor', and financial 
evaluation. [CIAT] 
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25759 BLAIN, D. 1985. A farming system for women: the case of cassava
 

production in Zaire. Ceres 18(3):43-46. Engl., 8 Refs., Illus.
 

Cassava. Socio-economic aspects. Cultivation. Development. Zaire.
 

A report is given on a UNDI-funded project Implemented by FAO (luring 
1979-33 in the subregions of Kwango-Kwilu, Zaire, in which food crop
 
production plays a key role in the strategies for supplying the capital 
Kinshasa, 400-700 km away. The project, which was a large-scale 
investigation of the biological, technical, and socioeconomic problems 
hampering agricultural and rural (development in this huge region, revealed 
che need to concentrate on the women and their main crop, cassava, 
production of which had continued to decline every year over 23 yr, from an 
av. of 12.0 to 5.5 t/ha/yr. It recommends farming systems research as one
 
of the very few, if not the only methodological approach, to take account 
of the conflicting needs that arise as a result of rural women in 
developing countries Deing obliged to fill so many roles. [World 
Agricultural Economics and Rural Sociology Abstracts] 
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25241 BLOM, P.S. 1984. Agricultural development in the Western Province
 

of Zambia, with special reference to rice cultivatio. Netherlands 
Journal of Agricultural Science 32(3):167-174. Engl., Sum. Engl. , 4 
Refs. [Dept. of Agricultural Research, Royal Tropical Inst., Mauritskade
 
63, 1G92 AD Amsterdam, Netherlands] 

Cassava. Socio-economic aspects. Climatic requirements. Rainfall data.
 
Temperature. Soil physical properties. Cultivation. Zambia.
 

Traditional subsistence agriculture in the Western Province, one of the 
less developed regions of Zambia, is described. Main constraints to 
agricultural development are discussed. Cassava and millet are grown on 
upland soils and maize and sorghum on the lower slopes of depressions 
(dambos); rice is sometimes grown as a cash crop on the lower slopes. 
Agricultural development in the Western Province requires long-term 
planning, adaptive resea.rch with a f~rming systems approach, and adequate 
markeLing and credit facilities. [AS (extract)]
 

0356 
24741 BORREN, C. 1983. Competition of cassava production on a small 

scale with sorghum on a larger scale as a future source of calories in 
animal feed. Netherlands, Wageningen Agricultural University. lip. 
Engl.
 

Cassava. Sorghums. Socio-economic aspects. Cultivation. Costs. Prices.
 
Production. Colombia.
 

A preliminary description is given of the project initiated in April, 1983,
 
in Colombia to study production competition of cassava on a small scale 
with sorghum on a larger scale as a future source of calories in animal 
feed. Competition might occur due to different profitabilitles at the farm 
level, but competition can also exist due to the marketing factors (land, 
labor, machinery, credit, administration). Farmer characteristics, general 
crop management, and the history of a sample of 20 farmers are discussed, 
and hypotheses are presented regarding the way the aforementioned factors 
can affect profitability and therefore, competition between the 2 crops. 
[CIAT]
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24555 BOURDON, J.P. 1979. Quelques donn6es a propos du manioc d6bats
 

recents. (Some data on cassava; recent discussions). Rungls, France,
 
Institut National de la Recherche Agronomique. 74p. Fr., 5 Refs.
 

Cassava. Production. Economics. Trade. Productivity. Animal nutrition. 
Swine. Prices. France. 

Tables with statistics on agricultural production, cassava exports, and 
countries importing cassava from Thailand and Indonesia, the 2 main cassava 
exporting countries, are presented. Data are also given ol cassava 
production and yields In the main cassava producing countries, origin of 
imported cassava and countries that use it., a; well as the recent evolution 
of gross importations of cassava and different agroindut;trial by-products 
by EEC member countriea. Finally, articles for discussion ae provided; 
these reflect the different opinions of the interes;ted part is, i.e., 
Association Cnrale de Producteurs de B10 et attres CC-rales, Syndicat 
National des Industries de 1'Alimentatlon Animale, and the Xinistrv oi 
Agriculture of France, particularly regarding tive implIications on the 
French economy. Addresses of the main companies related to cassava 
commercialization and of tile inst tittions luvolVed in cassava research are 
given. [CIATI
 

0358
 
25559 BREDEL, P.M. 1'184. Les programmes nat ionaux de manioc eli Amerique 

Latine. (National cassava programs in Latin America). In Workshop on 
Processing Technologies for Cassava and other Tropical Roots and Tubers 
in Africa, Abidjan, Ivory Coast, 1983. 'roceedings. RoME, Food and 
Agriculture Organization of the United Nations. v.2,pp.-',7-424. Fr. 
Illus.
 

Cassava. Development. Cassava program;. Composite flours. Cassava flour. 
Wheat flour. Bakery products. Industrialization. Cultivar;. Alcohol. Animal 
nutrition. Composition. Cassava meal. Swine. Poul try. Cattle. Cisava 
chips. Food energy. Foliage. Protein content. Amino acids. Peru. Brazil. 

The program carried out in the forest zone of Peru in 1979 to promote the 
cultivation of cassava, its indu.rtrialization, and the utilization of CF In 
composite flours to reduce wheat imports is described. The agronomic and 
industrial feas!hility is presented. Also described is the alcohol program 
in lrazil. A brief summary ol the use of cassava in swine, Poultry, and 
dairy cattle feeding is given, highlighting tile chemical composition of the 
p)lani t . Finally, the advantages and d " antages of the list of cassava 
products are presented. [CIAT]
 

0359 
23043 CENTRAL TUBER CROPS IESFlARCII INSTITUTE. 1984. Research highlights 

1983. Trivandrum, India. 13p. Engl. 

Cassava. Cassava programs. Plant breeding. Cattings. Storage. Cerminatiiiii. 
Nut ritonal requirements,. lntercropping. Dry catter. Harvest index. 
Pruning. Cultivars. Root productivity. Cyanogenesis. Cassava African mosaic 
virus. Injurious mites. Post-harvest technology. IICN content. Idilistrial 
microbiology. Cassava starch. Modified starches. Mycorrti" Research. 
Development. India. 

Advances in research on root and tuber crops, including cassava, at the 
Central Tuber Crops Research Institute, India, durtng 183 are sumimarized. 
Field tolerance to CAMS was found in 12 cassava line!; backcrossed to 
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Maniht igaziovii; 4' were promising, regardingI yield, 'starch content )) 
(3031), DM (36 38%), an coking i Whenhomozygosisincreased d 
torepeated-selfLpoldiniation-52 odfction-wo'br~a udain the deatriu 
effc on. se;' risIad n nct.cd~'gerination.o sjfan.tio-

Crosses b'etween tIetraploid, and diploidns, dcd fe~ri i plnt
 
2n! 54) Doinance ofthe normal)grcen leaf over the'variegated .leaf was
 
confirmed. .Concerninghagronomic ' f 15
practices athe'storage' of for 


p..day's improved the germination of pliu ted ' cuttings (96%). fStems "stored in
 
:position, g ++vertical/invertedcmad with those storedbetter' as

7horizontally. Planting of 'the basal "portion 'resulted In max. establish
oent. The no. of shoots/cutting was grea'ter whe~n the stems were thicker.
 
Iniacid lateritic soils. with a high P conitent, 25 kg P/ha were sufficient
 
to~maintain. optimum cassava yields. Symptoms of Mg deficiency associated
 
)wiWh'a high' dose"'of K (100 kg/ha) ,war. observed in acid lateritic soils
 
with lo+wpHi+ad low basic level. The snap bean cv. Contender was the best
 
,for: association with cassava. A significative poaitive correlation was
 
obsarved between total biomasa yield at 4 'and 6 mo. 'and final yield."'In
 
comparison' with normal yields" of a '10-mo. crop,'.yields doubled and'even
 
tripled bypruning the stems 30 cm off the ground during the dry period and
 
by ratooning up: to. 16 ma. 'after' planting. HCN in cassava roots was
 
positively correlated. with HCN in leaves. CAMV was mechanically
 
transmitted from 'the cassava cv, Kalikalan to Nicotiana benthamiana and N.
 
'glutinosa,' but not' from catsava to. cassava or 'from 'Nicotiana. app. to
 
cassava. ;, The presence of' twin particles in the semipurified preparatin of
 
Kal'iklan 'leaves infected'with CAMV was 'reconfirmed. highly
'Material, 


resishtant. to mites was found in int'rnduced cassava collections; 
'.the
 
.economic threshold for mites was found t be 10%'leaf infestation and the
 
economic damage threshold 25%. Dimethoate (0.05%) applied monthly was very
 
effective in reducing mite damage. Cyanogenic glucosides in cassava varied
 
depending'on the processing method. 'Studies indicated the possibility of 
using Rhizopus orzae to' disintoxicate' cassava-based food formulations from ' 

cyanogenic~glucosides. i Results of) production) of SCP, modification of 
cassava 	 starch, and~properties .of' starch are also presented.. Inoculation 
of 	 vesicular-arbuscular mycorrhizae in cassava stimulated the accumulation 
of 	Cu, Zn, and P in the leaf tissue. Other results related to agricultural

statistics, the program Lab, to Land-phase 2, and other activities
 
(training and workshops) are summarized. [CIAT]
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22860 .CENTRAL TUBER CROPS RESEARCH INSTITUTE. 1982. Summary report: Lab
 

P , 	 to Land Programme Phase 1-1979-82. Trivandrum, India. Publication no.2 
58p. Engl., Illus. 

Cassava. Hybrids. Productivity. Intercropping. Groundnut. Socio-economic
 
aspects. Cultivation. 'Land 'preparation. Cuttings. Planting. Timing.
 
Fertilizers. N.. P. K. Manures. Economics.' Technology transfer.. India..
 

The activities of transferring1 knowledge and' technology. from the research 
t. 	 labs to the farms in India, during the 1st phase (1979-82) of the Lab to
 

'Laud program, .are summarized. Areas related~ to the replanting of
 
degenerated cassava stocks using Improved clones, and casaeva/groundnu t
 
intercropping' are included. The impact of this program in the field was 
measured on the basis of the adoption of the mentioned technologies by the
 
farmers (200 families), their acceptance, and the dissemination of new 
techniques by the farmers themselves. Such positive impact was not only
 
observed among the farmers adopting the technologies but also within
 
the socioeconomic system of the involved villages. Individual'papers are
 
recorded in this publication, under the following consecutive no.: 0294,
 

07,0397, and 0421. (CIAT]
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_99TRQJE-.SQISAS.DESENVLV BRASIL.-
' mandioca.,, Rt latorio'de"andam~no-- cssaam'ue. Pors-r'ot 

V§ IMENT. 19 78..M6dulo-'de , 
8'- Bahl a (Brasil' Programa de Tecnologla Ag'rindustriail. 7p. Port.,, 7 

Cassava. -Development. Soco-economic aspects. Timing. Production. Costs.
 

',~ Industrialization. Maps. Climatic requirements. Marketing. Cassava meal. 

A progress report is presented on the project for the establishment of a 
cassava agroindustriallmodule in Bahia, Brazil. The project is defined in 

termsof, its philosophy, structure, details by area of influence, and 
operational chrongram 'of the module. A.socioeconomic; characterization of 
the low profitability producer communities inithe region is included, for 
the future selection of !the area and the communities' that will be part of
 
the agroindustrial module. Likewise, the 
physical and socioeconomic bases 
for the definition of. such area and of the communities are presented. Maps 7 
localizing the municipalities and a description of the production' systems 
and costs are presented. [CYAT]
 

0362 
252R5 CHAN, S.K.; HUSSEIN, K.M.;,LIAN, T.S.; LAN, G.S. ; PIANG, L.N. 1983. 

Farmers' cultural practices tn Perak and Kedah. In ' ... A special
5 report on cass'va in Peninsular Malaysia, with particular reference to ' 

production techniques. Kuiala Lumpur, Malaysian Agricultural Research 
and Dev~loping Institute. Rleport no. PTM-02-83. pp.73-78. Engl. 
[Malaysian Agricultural Research & Developing Inst., P.O, Box 12301, 
Kuala Lumpur 01-02, Malaysia]
 

Cassava; Planting. Timing. Land preparation. Fertilizers. Weeding.

Herbicides, Pruning. Cultivation syutems. Rotational crops. 
Diseases and
 

,
pathogens. Noxious animals, Harvesting. ' Root productivity. Marketing.
 
Socio-economic aspects. Costs. Income'. Malaysia.
 

The cultural practices used by cassava producers in Perak and Kedah
 
(Peninsular Malaysia) are 
described. Planting time, land preparation,
 
fertilizer practices, weed control, pruning, replanting, cropping systems,
 
diseases and pests, harvesting, and marketing are discussed as well as some
 
problems faced by the producers (lodging, drought, labor shortage, erosion,
 
fluctuating prices). Easy maintenance *is the main reason why farmers grow.
 
cassava; other reasons are the convenience of the land for cassava that 
assures a ' crop yield, profitability, flexibility in harvesting time, 
accessibility to market, availability of subsidies, and use of idle land. 

p:. ,Costs of production and returns on investment in both localities are.
 
presented. [CIAT] .
 

4 0363 
25284 CHAN,S.K.; HUSSEIN, K.M.; 
LIAN, T.S.; LAN, G.S.; PIANG, L.N. 1983. 

Harvesting and estimation of costs and returns. In _ _ A special 
report on cassava in Peninsular Malaysia, with particular reference to
 
production techniques. Kuala Lumpur, Malaysian Agricultural Research
 
and Developing Institute. Report no. PTMh02 83. pp.69-72. Engl.
 
(Malaysian Agricultural Research & Developing Inst , P.O. Box 12301, 
Kuala Lumpur 01 02, Malaysia]
 

Cassava. Cultivars. Harvesting. Timing Mechanization Production Costs.
 
Labor. Fertilizers. Herbicides. Income. Malaysia
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The optimum time to harvest, manual harvesting, and problems of mechanical 
harvesting of cassava in Peninsular Malaysia are discussed, with estimates 
of production costs and net returns on investment. In the case of cv. 
Black Twig, it should be harvested between 12-14 mo. since delay in its 
harvest decreases root starch content, thus increasing the cost of starch 
extraction and reducing the price paid. The cost of root production varies 
with the management, time, and location. The maintenance of soil fertility
incurs the highest cost, except at one location where transportation Is the 
factor that contributes the most. A table on the Z return on investment 
that would be obtained for a range of yields (15-50 t/ha) and prices of 
roots at a fixed production cost is presented. [CIAT] 

0364 
25276 CHAN, S.K.; HUSSEIN, K.M.; I.lAN, T.S.; IAN, G.S.; PIANC, L. N. 1983. 

A special report on cassava in Peninsular Malaysia, with particular
reference to production techniques. Kuala lumpur, Malaysian
Agricultural Research and Developing Institute. Report no. 1'T-02-83. 
105p. Engl. , 60 Refs. , f Inus. [Malaysian Agricultural Research & 
Developing Inst., 1.0. Box 12301, Kuala lumpur 01-02, alaysial 

Cassava. Plant anatony. Plant development. Leaf area. Dry matter. Plant 
breeding. Selection. Pollination. Cultivare. Planting. Cuttings. Spacing.
Prur. ng. Fertilizers. N. f. K. Mg. Cu. tReed ing. Ilerb IcIdes. Tiracola 
plagiata . lasychl ira. Ect ropIs bhurml t ra. Spodoptera litura. Porthesia 
sclnt ill ans. 0h I or Idei obsol eta. Achaea j anata. Cercosporid ium hennings I .Phaeoramularia caribaea. Cercospora vicosae. Fomes Iignosus. Xanthomonas 

p nst pv. manthotis. Choanephora cucubitarum. Ganoderma pseudoferrum.
Sclerotium rolfsll. Sphaerostilbe epens. ;lomerella cingulata. larvesting.
Costs. I ncome. ,arket iing. Cassava starch. Cassava chips. Trade. 
Consumpt ion. Proces;sing. Mailaysti. 

A comploation of {eof the resuilts (t research oil cassava for over a 
decade in le')n;ulzri laye ii is presented. Included are aspects related 
to plant rorpholog,y and development, physiology of yield in cassava, 
breeding and select ion, var. , planiting methods and fertilization for max. 
yield, centrol of weeds, pests;, and diseases, harvesting and estimates of 
costs and benef its, cultural practices of tilt farmers in Perak and Kedah, 
cat;sava product ion and markets., processing and uses. Individual papers are 
registered it this publication under the following consecutive no.: 0209, 

02If,0214 1 0240, 0241, 0285, 0286, 0330, 0362, 0363, and 0365. [CIATI 
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25286 CIIAN, S.F. ; I SSEI", K.M.; , T. . L; C.S.; PIANG, L.N. 1983.
lIA IAN, 


Tapioca production and market outlets. In 
 . A special report on 
cassava in Peninsular Malayeia, with particular reference to production
technilues. Kuala lumpur, Malaysian Agricultural Research and 
Developing Institute. Report no. P1T-02-83. pp.79-84. Engl. [Malaysian
Agricultural Research & Developing Inst., 1'.). Box 12301, Koala Lumpur 
01-02, Malaysia) 

Cassava. Cultivation systems. Intercropping. Rotational crops. production.
Marketing. Cassava chips. Tapiocas. Cassava starch. Cassava flour. Glucose. 
Uses. Trade. c(ont;umpti on. Malaysia. 

Different aspects of the production and markets of cassava in Peninsular 
Malaysita are presented. Data on its cultivated area (luring the period

1964-30 are prisented, azi well as te production of roots and derivatives
 
(floor, taploca pearls, flakes, 
 chips, and starch). Also included are 
export fignres and estimations of potential local demand (present and 
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future de~land). Flakes and chips are used in the animal feed industry; 
starch, flour, and tapioca pearls are used in the textile and food 
industries and in laundries, among others, and for tie manufacture of 
glucose. The largest consumers of starch in Malaysia are tile manufacturers 
of monosodium glutamate. [CIATJ 

0366 
24542 CURSO NACIONAI El. CULTIVO DE LA YUCA Y St'S USes ALTERNATrIVOS, ler., 

QUITO, ECUAI)OR, 1985. informe de trabajos. (Proceedings). In Montaldo, 
A. Cultivo e industrializaci6n ue la Voca V papa el Ecuador- Informe do 
consultorfa. Quito, Ecuador, InstItuto Interamericano de Cooperaci6n 
para la Agricultura. pp. 19-38. Span. , Ills. 

Cassava. Cultivation. Pro, e;sing. Economics. Uses. Development. Ecudor. 

The no. of boers, sub jects, and lecturers are given for the Ist course for 
professionals, technicians, industrialists, and persos related to cassava 
cnl.tIvation in Ecuador; the course 'as cael "o('Cassavacultivation and its 
alternate uses" and took place in Quito, July 22-25, 1985. Twenty-eight 
people participated in the theoretical-practical course. The questionnaire 
on casaIva problelas IiI Fcilor that the participani.ts to the course answered 
and the answers givn bv tile Ministry of Agricu~lture and tIle tlus,,ndry 
are included. [cIATI 

0367 
25206 DEIFS, C. 1985. Now T' ailad is selling food to tile industrial 

world. Business Reek. August 12:41. Engl. , Illos. 

Cassava. Cultivatfion. Trade. l)evelopment. Economics. Thailand. 

The agriClltural !i tuation, rotial development, economy, and Collimercializa
tion of agricultural products ill hai land are briefly descrihed. Cassava 
exports Increased from 0.5 to 7.8 iIll l T in 1982. In 1984 these 
exports Increased 1 prof its were onlIv 67. During tile last decade31,, bit 
tile alre8 cuIt ivat ed has increased 37% an, although improved colturaI 
practices ha',e been applifed, tihe totalilIcrease i product loilhas only been 
I0%. Therefore, tile governmeut is trving tol maintaiu tile growth of tile 
food sector at a la ;ter rate tilill tihe popitllatIon increase, and Is 
estab1lihfling ll IIlcIes tlhat coo rd ilalt ((- pol'ts and product ion. (ICIAI'] 
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25539 IRAME, 1.M.; tSSf, F.A. 19M, Transformation du manioc et des 

ltUtres t-ubelcliles Ut rlcilec; ell (ill e. (Tralsformat ion of cassava and 
other tuler and roots In Guinea) . In Workshop on1 Processing 
Teclinologies for Cassav.i ald other Itopical Roots and Tubets ill Africa, 
AbidjaIl, Ivor' Coast, 1083. Proceedings. Home, Food and Agriculture 
(Oganlzatho1 of tile Ullited Nat ions. v.2,pp. ,,-152. Fr. 

Cassava. 11ll t ivalrs. l.iI1 . Ilapiotas. Cassava flour. Cassava starch. 
Processing. (;uineae 

The projects ill (;inea for tile developroent of agroindustrial processing, 
mainlY of casa;va nd potit1, 8a1d to a lita;ter extent of sweet potato, taro, 
and yam, are presenttrd. [ClA'I] 

03(1 
25516 1CKEBII,, .l.P. 1983. Cameroon: recent examples of areas of priority 

in research. Courier no.82:86-88. Engl., 1111u;. 
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http:participani.ts


i 

Cassava. Production, Research. Cdmeroon. . 

The emphasis of agricultural research in Cameroon was s'iifted frorr cash to 
food crops with the 5th Development Plan. The positiLc. lit the national 

seconomy of the major food crops (maize, sorghum, rice, ca sava, sweet I) 
pots toei,~-yams, - soybetin,. -cwe,-futad-t -esr- lge 
vegetables) is described as well as the .problems related .to their
 
development and the goals to be achieved by research workers. 
 Work is
 
supported by soil research, and it is a.,gued that farming systemi research
 
should receive greater attantion. [Abstracts on Tropical Agriculture]
 

0370 1 
24548 ENRIQUEZ T.* J. 1985. Plan operativo para 1985 de la Provincia de 

Nape. Normas t~cnicas del cultivo. (1985 operational plan for the Napo
Province. Technical norms of the crop). Ecuador, Programs Tubdrculos y 
Race; proyecto yuca. 40p. Span. 

Cassava. Production. Cultivation. Cultivars. ' Hybrids. Development.
 
Economics. Planting. Timing. Spacing. Fertilizers. N. P.1,'K. Weeding.
 
Thrips. Mononychellus tanajoa. Mononychellus megressori. Tetranychus
 
urticae. Oligor.ychus. Phenacoccus. Erinnyis ello. Predators and parasites.
 
Silba pendula. Carpolonchaea chalybea. Anastrepha pickeli. Anastrepha
 
manihoti. Aleyrodidac. Bemisia. Trialeurodes variabilis. Vatiga manihotae.
 
Saissetia rvtranda. Hemiberlesia diffinis. -Aonidomyitilus -albus.
 
SCecidomyiidae. Agrotis irsilon. Xanthomonas campestris pv. manihotis.
 
Cassava common mosaic virus. Mycoplasmeses. Cercosporidium henningsii.
 
Cerc'spora caribaea. Cercospora vicosae. Oidium. 
Cc ;sava superelongation.
 
Glomerella. Uromyces manihotis. Phytophthora. Fomes lignosus. Rosellinia.
 
Sclerotium rolfsii. Insect control. Mite control. Insecticides. Acaricides.
 
Growth. Pruning. Root productivity. Cuttings. \Roots. Storage. Rotational
 
crops. Uses. Composition. Feeds and feeding. Coats. Ecuador.
\I
 
The cassava planting program for the Napo Provipce, Ecuador, in 1985 and
 
the technical norms for cultivation are pres,Ited. The strategies and
 
course of action to fulfill the plan, the goals Jor the year in relation to
 
planting surface and harvesting, production and yield, production needs,
 
cassava var. grown in the region and in the country, and exptl. var. tested
 
in the region are described. The plan for credit and financing of inputs
 
(seeds, 'fertilizers, and pesticides) is presented. A taxonomic and
 
hotanical description of cassava, the appropriate ecological conditions for
 
its cultivation, and specific recommendations on pests, diseases, and v'eeds
 
are presented. The conservation of roots and cuttings, crop rotation, and
 
uses of cassava, besides compositional analyses, are discussed. Data on
 
production costs are included. [CIAT]
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25704 FATAO, L.; XIONG, L.; XUECHENG, T. 1986. Cassava in the agricul

tural economy of China. In Regional Workshop on Cassava in Asia, its
 
Potential and Research Development Needs, Bangkok, Thailand, 1984.
 
Proceedings. Cali Colombia, Centro Internacional de Agricultura
 
Tropical. pp.59-63. Engl. [South China Academy of Tropical Crops, Hainan
 
Island, Guangdong Province, People's Republic of China]
 

Cassava. Ecosystems. Production. Cassava chips. Cassava starch. Income.
 
Cultivation systems.. Intercropping. Planting. Spacing. Ploughing.
 
Harvesting. Timing. Development. China.
 

The situation of cassava in China is presented. Three agroclimatic zones
 
in which cassava is cultivated (largest production, expansion, and var.
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) 

trials) are described. Yields are low (B.2 t/ha due to poor management.
''Produced cassava is processed into chips or starch, which are exported. 
Research has been focused on the improvement of crop management practices
to: increase productivity. The best results have been obtnired with 

> 

intercropping, planting distances, tillage, and harvest 1imes, The 
problems that exist for -the -future- development of -cassava inLhoz country"

' re."(1)er lack of improved var., (2) soil erosion, (3) inadequate processing 
and use, (4) lack of technical assistance and systematic planning, and (5) 
poor storage of cuttings. Possible solutions to -these coListraints and the 
future perspectives for the development of cassava are discussed. [CIAT] 

0372 
24556 FUNDACION PARA EL DESARROLLO INDUSTRIAL Y AGRICOLA DEL QUINDIO, 

1975. Estudio de localizacidn de una plants de harina de yuca 
panificable en la regin del Quindio. (Location study of a cassava flour 

_plant for bakery purposes in the Quindio region). Armenia. 1
7 
p. Span. 

Cassava. Cassava flour. Development. Economics. Production. Water 
requirements (processing). Costs. Processing. Colombia. 

A location study of a CF'plant for bakery purposes in the quindio region,
Colombia, with a capacity of processing 1800 t fresh cassava/yr (600 t 
flour)-., is presented. The highly,; productive cassava regions located 

-between-the southwestern section of Quindio and northern Valle (Caicedonia,
Quimbaya, Armenia, Montenegro, and La Tebaida) are described as well as 
several economic and infrastructure aspects that allow the optimum region 
for the locatir' of the plant to be determined. It was concluded that the 
processing plant should be located in La Tebaida because of the available 
energy, aqueduct capacity, available ' telephone services, available 
incentives (tax exemption), road and railroad infrastructure, and proximity 
to the airport, to the wholejale provision market, and to the city of 
Armenia. [CIAT] 

9 

25723 GAPASIN, D.P.; LOPEZ, E.L. Planning cassava development: the 
Philippine national research and development program for cassava. In 
Regional Workshop on Cassava in Asia, its Potential and Research 
Development Needs, Bangkok, Thailand, 1984. Proceedings. Cali, Colombia, 
Centre 
Refs., 

Internacional dd Agriculture Tropical. pp.373-385. Engl., 5 
Illus. (Philippine Council for Agriculture & Resources Research & 

Development, Los Balos, Iaguna, Philippines] 

Cassava. Cassava programs. Research. Development. 
chips. Post-harvest technology. Plant breeding. 

Processing. 
Cultivation 

Cassava 
systems. 

Cultivation. Socio-economic aspects. Philippines. 

The systematic approach used 
programs in the Philippines 

in 
is 

agricultural 
described. 

research and 
In relation 

development 
to cassava, 

priorities and goals of the national development are discussed and the 
research activities are analyzed. Finally, the strategy for the 
implementation of the program (research, network, 
and budget) is presented. (CIAT] 

international agencies, 
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25706 GURITNO, B.; SITOMPUL, S.M. 1986. Cassava in the agricultural of 

Indonesia. In Regional Workshop on Cassava in Asli, its Potential and 
Research Development Needs, Bangkok, Thailand, 1984.' Piroceedings. Cali, 
Colombia, Centre Internacional 
Engl., 11 R,,fs., Illus. (Centre 

de Agriculture Tropical. 
for Root Crops Research, 

pp.73-88. 
Faculty of 

Agriculture, Brawijaya Univ., Jl. .ay. Jon. Haryono 163, Malang, 
Indonesia] 
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Cassava. Production. Tetranvchus urticae. Oidium. Xanthomonas campestris
 

pv. manihotis. Intercropping. Coats Income. Trade. Uses. Caplek. Cassava
 

starch. Consumption. Prices. Research. Development. Indonesia.
 

The situation of cassava in Indonesia is presented; it is the most 
9.7 t/ha. Theimportant upland crop after malzo, with an av. yield of 


production, including costs, and its perspectives are discussed. Trade,
 

uses, and consumption of cossava (fresh, gaplek, starch) 
 are analyz2d. 

Finally, research needs (var. trials, cultivation systems, extension 

services) areand the impact that resear :h has had in the country 

presented. [CIT] 

0375 

25264 INSTITUTrO INTEPAMERTCANO N' COOI'FRACION PARA LA ACiRICULTURA. 1983. 

Proyecto para el grupo campesino "Angel del Lim6n", El Triunfo, Cholu

teca. (Project for the peasant group "Angel del lim6in", E1 Triunfo, 

Choluteca). Tegucigalpa, Honduras, Convenlo IlCA-INA-Con:.plane. Unidad 

de Formulacifn de Provectos. 13p. Span., Still. Span. 

Cassava. Socio-economic aspects. Economics. Income. Cosit!;. Development. 

Honduras. 

The project proposed to benefit the peasant group "Angel del Lim5n", 
beneficiary of the land reform, in the dept. of Choluteca, Honduras, is 

presented. It is intended to improve the income level of the group 

through the alternating cultivateon of maize, .Johnson grass, sorghum, 

cassava, and sesame. [CIAT1 

0376 
24086 JANSSEN, W.; DE JONG, G. 1980. Cassava and cassava starch; the 

production, processing and marketing of cassava and sour cassava starch 

in Mondomo, Colombia. Cali , Colombia, Centro lnternacional ie Agricul

tura Tropical. 177p. Engl., 2- Refs., Illus. 

Cassava. Cultivati ,. Cultivars. Cuiltivation systems. Fallowing. Timing. 

Land preparation, C, t s. Et:, st1ti . Planting. Spacing. Weeding. 

lnsecticides. Fertillzurs. Ilarv.;i log. Prices. Intercropping. Erosion. 

[laize . Bianana-planta ins. Market ing. Cassava roots (vegetable). Cassava 
starch. Factories. Starch content. Dist ribut ion. Prcessing. Washing. 

Peel tg. Rasp ing. Sc reeni g . Si It lg. Formeotat ion. Drying. Packaging. 

Water requirement; (processing). Waste ,iti I 1;at ion. Consumption. Storage. 

Bakcry products. Coliombia. 

Tr, study the relatiOnships between the cassava crop and its mcrketiig and 

the potential marketing channels for cassavo starch, the ondomo area in 

Colombia was chosen due to the preSeIi c, of CIAT field trials In tile region. 

Surveys were conducted it the Iari, sinall-scale irasping Industry, 

middleman, and wholesaler-retailer levels. The agricultural economy is 

dominated by a limited no. of crip alternatives. 'the starch production 

process is described and the economic situation of the small-scale rasping 

industries is analyzed. A description of the middlcman, product, storage, 

risk absorption, tran;portation, credit, quality control and classifica

tion, communication, aid profitability is given. The end user Is also 

considered. A general analysis it. Included of tile marketing channel of 

sour starch coming trom the vecinilty of Santander de Quliclizo, where 

approx. 4 :00-',800 ha l cassava (5 000 t of starch/yr) are grown. The 

breeding prograins sliould focus; oni the selection of var. tolerant to low 

fertility soil: and with high starch yields/ha, the relatiolip between 

fertilizer use ini starch content shouldile Investigated and studies to 

solve the erosion probliems related to the cultivation of cassava are 

68
 



required. Of the costs involved in the small-scale rasping industries, 80%
 
corresponds to the raw material. [CIAT]
 

0377
 
25708 JAAWARDENA, S.D.G. 1986. Cassava in the agricultural economy of Sri 

Lanka. In Regional Workshop on Cassava in Asia, its Potential and 
Research Development Needs, Bangkok, Thailand, 1984. Proceedings. Cali, 
Colombia, Centro Internaconal de Agricultura Tropical. pp.115-129. 
Engl. 5 RIers., Illus. [Central Agricultural Research Ceutre, GCnnoruwq, 
Peradeniya, Sri ianka] 

Cassava. Product ton. lrtercropping. Prices. Costs. Research. Fresh 
products. Devel opt.ient. Sri ILanka. 

The situat ion of cassava in Sri lanka is presented; it is a secondary crop, 
grown in issociation with other crops (coconut, pineapple), acid mainly 
consumed fresh. Production data for the 1972-80 period are Included. The 
production a reas arce described and production costs aand constraints are
analyzed, in addition to discussing areas of research. The uses, the 

potential for tIhe product ion and utiI I;:ai ion of cassava , and tile 
implications that government policies may have on re'earch discussed.are 
[CIAT]
 

0378
 
22861 OS,. J.S. 1982. lIfgh-lIghts of Lab to land Progratmce (Phase 1). 

In Central Tuber Crops Research Institu;te. Summary report: lab to Land 
Programme Phase 1-1979-82. Tivandrum, India. Publication no.2. pp.1-17. 
Engl., Illus.
 

Cassava. lhybrid,,.Intercropping. Groundnut. Socio-economic aspects. Sill 
analvsis. Cuiltivation. Fertiiloters. Pest control. Economics. Income. R''ot
 
productivity. Technologicil lackage. TecInologyc tranqfer. Technoli.gy
 
evaluation. India.
 

lhe msthodology iind outstanding results of the La.. to land program are 
described. Tlii; prograIm was ctrried out amonig .'00 families i1, 4 villages 
of tle Trivanu:ram, Kci. altwari, and Salem diistricts, India, during 1979-80. 
The 2 main tclc;;,os trans;erred during this program consisted in the 
replacement ot dei(curated cassava stiolS witlh imiproved clones (Sree Salcya 
and Sree VIsakhai.) and ca;:,;va/grouucit inte:cropplg. The prevailing 
type o f aigricuI tr,- het ore adopt ion, soil fertility status of the 
landholdlngp; ol tirc fani I ieS Involved , init agricul tura, pra(ctices in the 
viIlar c are deas(r i, d . Additional income der ived f.cm using both 
techoltsgie.; indepedlently is Shown; their potential to favor the income in 
all viI iges I'-thus indicate d. In general, tie Incrca;e ii Income due to 
the use 'f thes;e technologies was note than ;5, durIng the 1st yr. 
Selected resultcs fari!;, increiu;es inachieved with particolar c; concerning 
cassava yield and Income in the 4 villaies; arv presented. Another impact 
of tileprogram was tie genuerat ion of employment, both in crop production as 
well as Itnthe transformation if frelh roots into cassava chips. Training 
programs, Ifield days, radio progrms, and paph'let publi cation, 
contributing to the gener;l strategy of tileprograum, a-v descrlbed. [ClATI 

)3790
 
25532 LAME, 1. 1984. Missi n FAO sur le maniloc en I6puiblique Populaire 

du Benin: la cultue et sa transtformation. (FAO mission ol cassava in 
Benin: the crop and its transformcation). In Workshop on Processing 
Technologies for Cass;ava and other Tropical -ots and Tubers in Africa, 
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Abidjan, Ivory Coast, 1983, Proceedings. Rome, Food and Agriculture 
Organization of the United Nations. v,2,pp.87-93. Fr. 

Cassava. Cultivation. Production.' Cassava African mosaic virus. Xanthomonas 
campestris pv. , manihotis., Phenacoccus manihoti. Ferrisia virgata. 
nonychellus tanajoa.Teranchuscinnabarnus. Cultivars. Processin9g 

Drying. Steeping. Rasping. Cassava chips. Cassava flour. Car. Tapiocas. 
Industrialization. Benin. .
 

The cassava situation in Benin is presented. Of the root and tuberous 
crops and cereals grown in the country, cassava is the one grown the most, 
both its leaves and roots are used for human and animal consumption. The 
cropping systems are indicated, production databetween 1970-81 are given, 
and some of the problems that have caused the fluctuations in the 

' 
production (CAMV, Xanthomonas campestris pv. manihotis, Phenacoccus 
manihoti, Ferrisia virgata, Mononychellus tanajoa, and Tetranychus 
Scinnabarinus) are mentioned. In 1982-83 a campaign was started to plant 
improved var. (THS 30001 and TMS 30211) introduced from Nigeria and the 
Ivory Coast. It is suggested to gather all the available" information in 
order to create a fact sheet on the'crop that covers land preparation, weed 

- control, fertilization, and mechanical harvest, Finally, the cassava
 
transformation techniques, which basically involve drying, rasping, and
 
steeping, are presented; the main products are lafun, gari, cassava chips,
 
and tapioca. The need for industrializing the transformation and
 
cultivation processcs is highlighted. [CIAT]
 

0380
 
25538 LARTEY, B.L. 1984. Country profile. n Workshop on Processing
 

Technologies for Cassava and other Tropical Roots and Tubers in Africa,
 
Abidjan, Ivory Coast, 1983. Proceedings. Rome, Food and. Agriculture
 
Organization of the United Nations. v.2,pp.139-146. Engl.
 

Cassava. Economics. Root crops. Cultivars. Production. Cultivation.
 
Zonocerus variegatus., Roots. Storage.: Gari. Tapiocas. Cassava starch.
 
Cassava chips. Dried roets. Small-scale processing. Research. Ghana.
 

Basic data on Ghana's economy and agriculture are given. The main root
 
crops are cas.ava, yams, cocoyams, land sweet potatoes, cassava being
 
produced and utilized the most. A brief account of cassava cultivation is
 
presented; the most common var. are Gari, Queen, Williams, and Ankra. The
 
methods used to store the roots are indicated. The most important products
 
are gari, tapioca, starch, konkonte, and cassava chips; processing is
 
mostly done in the rural communities. Research is being carried out on
 
root storage and the development of cassava processing machines. [CIAT]
 

0381
 
2575) LIAN, T.S.; WELSC19 D.E. 1986. Cassava in the agricultural economy
 

of Malcysia. In Regional Workshop on Cassava in Asia, its Potential and
 
Research Development Needs, Bangkok, -Thailand, 1984. Proceedings.' Cali, 
Colombia,. Centro Internacional de Agricultura Tropical. pp.89-114.
 
Engl., 19 Refs., Illus. [Malaysian Agricultural Research & Developing 
Inst., G.P.O. Box 12301, Kuala Lumpur O1\ 02, Malaysia]
 

Cassava. Production. Prices. Economics. Costs. Cultivation. Cultivation
 
systems. Cassava starch. Cassava chips. Fresh products. Waste utilization.
 
Feeds and feeding. Trade. Consumption. Food products. Uses. Animal
 
nutrition. Development. Malaysia.
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e ..situation of cassava in Malaysia is presented. Its production
 
(1960-81). and costs (1983) are discussed. U3ss, marketing, trade, and 
potential use of cassava products (fresh, starch, chips, sweeteners) are 
analyzed, and data on prices, production, exports, and imports (1970-81) 
are included. Finally, the future supply of cassava in relation to 
policies for its development is anlyzed. CIAT] 

K ~K 0382 I 
25716 LIAN, T.S.; CHAN, S.K. 1986. Improving the productivity of cassava 

in Peninsular Malaysia. In Regional Workshop on Cassava in Asia,-'its 
,Potential and Research Development Needs, Bangkok, Thailand, 1984 ;


Proceedings. Cali, Colombia, /§entro Internacional de Agriculture
 
Tropical. pp.241-259. Engl., 1]/Refs., Illus. [Malaysian Agricultural
 
Research & Developing Inst., G.J /0. 12301, Kuala Lumpur 01-02, Malaysia),
 

Cassava. Soil physical properties. Climatic requirements. Temperature. 
K Rainfall data. Cultivars. Land preparation. Planting. Spacing. Cuttings.

Fertilizers. N. P. K. Mg. Weeding. Herbicides. Harvesting. Timing. Root
 
productivity. Fames lignosus. Tiracola plagiata. Socio-economic aspects.
 
Research, Plant breeding. Mechanization, Cultivation. Cultivation systems.
 
Malaysia. 

The situation of cassava in Malaysia is presented and the production 
systems and zones (soils, temp., rainfall) in which it is, grown are 
discussed.- The technical, socioeconomic, and managerial constraints of 
cassava p-riductivity are analyzed. The research objectives of the 
Malaysian Agricultural Research and Developing Institute's cassava program 
are (1) to increase the productivity of cassava in smallholdings and in 
plantation-scale,cultivation through the breeding and selection of improved

!' v appropriate production technologies and (2) tovar. Iand the development of 
improve postharvest processing and storage technology and to develop new 
end uses for cassava. 'The strategies and directions of research proposed
 
are analyzed and results of research are presented. Finally, the
 
assessment of yield gap and production potential are discussed. [CIAT]
 

0383
 

25711 LYNAM, J.K. 1986. A comparative analysis b'fcassava production and
 
utilization in tropical Asia. In Regional Workshop on Cassava In Asia,
 
its Potential and Research Development Needs, Bangkok, Thailand, 1984.
 
Proceedings. Cali, Colombia, Centro Internacional de Agricultura
 
Tropical. pp.171-195. Engl., 18 Refs., Illus. [CIAT, Apartado A6reo 
6713, Cali, Colombia],
 

Cassava. Production. Uses. Cultivation systems. Labor. Costs. Productivity.
 
Consumption. Economics. Feeds and feeding. Trade. Marketing. Prices. Fresh
 
products. Cassava starch. Cassava chips. Pellets. Gaplek. Asia.
 

Within 
 an economic context (costs, prices, labor, policies), the
 
diversities and similarities of cassava production and utilization systems

in tropical Asia (India, Indonesia, Malaysia, Philippines, and Thailand) 
are compared and analyzed. Based on this analysis, the potential of the
 
crop in the region is discussed. [CIAT]
 

0384
 
25717 MARISCAL, A.M. 1986. Improving the productivity of cassava in the
 

Philippinea. 
 In Regional Workshop on Cassava in Asia, its Potential and
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"A~ P 

SDevelopmentNeeds, Bangkok, Thailand, 1984. Proceedings Cali, 

ClmiCentro Internacional de Agricultura Tropical. pp.261 276. 
Engl , Refs. [Philippine Root Crops Research & Training Center, 8 

Cassava, Production.' Socio-economic' aspects. Costs. Prices. Technology. 
Post ha lest Research-zpTechnologicaI "package .'Cultivars.'-Cultiva---loses.-
tion systems. Intercropping. Rotational crops. Fertilizers. Cuttings. 
Xanthomonas campestris pv. manihotis. Tetranychus urticae. Tetranychus 

kansawai. Roots. Storage' Cassava chips. Food products. Animal nutrition. 

Philippines.
 

The cultivated area, yield, production, and potential of cassava in the
 

Philippines are presented. The main production constaints are analyzed,
 

namely, socioeconomic aopects, infertile areas, inap ropriatc technology.
 

Arand postharvest and processing problems. The projects and research
 

activities of the Philippine Root Crop Research and Training Center, the U.
 

of Philippines, and the Bureau of Plant Industry of the Ministry of
 

Agriculture are discussed. These have been oriented toward the development
 

of improved var., agronomy, and the National Feed Root Crops Program. 
Research results are.indicated. (CIATI
 

0385
 
25527 NICHE, J.C. 1984. FAO mission on the harvesting, processing and
 

use of cassava in Thailand and in Africa. In Workshop on Processing
 

Technologies for Cassava and other Tropical Roots and Tubers in Africa,
 

Abidjan, Ivory Coast, 1983. Proceedings. Rome, Food and Agriculture
 

Organization of the United Nations. v.l,pp.15-32. Engl., Sum. Engl.
 

Cassava. Production. Cultivars. Processing. Cassava chips. Pellets. Cassava
 

starch. Marketing. Trade. ResearcL. Development. Ethanol. Atieke.
 

Cultivation. Mechanization. Car. Uses. Cassava flour. Foofoo. Thailand.
 

Ghana. Togo. Cameroon. Congo. Ivory Coast.
 

Information on problems existing in the cassava sector in Thailand and
 

Ivory Coast, Ghana, Togo, Cameroon, and Congo is given. Problems related
 

to production, utilization, processing, marketing, research, and
 

development of' cassava products in Thailand are reviewed. In Ivory Coast,
 

there is an agroindustrial complex for the processing of dry atieke and CF.
 

The mechanization problems of the industrial cultivation and harvesting of
 

cassava seem to have been resolved. The problems of small material for
 

mechanized cassava processing in Ghana and Togo are discussed; these are
 

attributed to the shortage of cassava during that time of the year due to
 

drought, bushfires, and ,iseases. Shortage of cassava was also observed in
 

Cameroon; however, traditional food products (gari and cassava sticks) 
are
 

being processed on a semi-industrial level. A comprehensive description is
 

given on the foofoo flour production plant in Mantsoumba, Congo, which has
 

a production capacity of 400 kg flour/h. Finally, conclusions and
 

recommendations are given. [AS]
 

0386 

25528 NICHE, J.C. 1984. Potential improvements of cassava processing 

technologies in Africa. In Workshop on Processing Technologies for 

Cassava and other Tropica17Roots and Tubers in Africa, Abidjan, Ivory 

Coast, 1983. Proceedings. Rome, Food and Agriculture Organization of the
 

United Nations. v.l,pp.33-40. Engl., Sum. Engl.
 

Cassava. Processing. Development. Foofoo. Car. Small-scale processing.
 

Industrialization. Africa.
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The possibilities of improving the traditional technologies of cassava
processing, at the village and industrial levels, 
in Africa, are discussed
 
and analyzed. Some recommendations are given. [CIAT]
 

0387

24541 MONTALDO, A. 1985. Cultivo e industrializaci6n de yuca. (Cultiva

tion and industrialization of cassava). In _ Cultivo a
industrializaci6n de la yuca y papa en 
Ecuador; informe de consultorfa.
 
Quito, Ecuador, Instituto Interamericano de Cooperaci6n para la Agricul
tura. pp.1-18. Span., 16 Refs. 
[Facultad de Agronomia, Univ. Central de
 
Venezuela, Apartado 97, ?aracay 2101 A, Venezuela]
 

Cassava. Production. Productivity. Food energy. Development. Cultivation.
 
Cultivars. Plant breeding. Uses. Composition. Ecuador.
 

Information 
is given on cassava cultivation in Ecuador where it is

considered to be one of the crops to be 
included in a crop diversification
 
plan to substitute 
cereal imports in the country. Cassava is compared with

cereals and 
other root crops in terms of production ,parameters and
 
nutritive value. Information related 
to the use of CF ih' animal feed and
the utilization of by-products for human consumption is 'discussed. 
 The
 
possibilities of crop expansion in the country are analyzed and suggestions
 
are presented 
for improving its cultivation. It is suggested that new

technologies, products, and uses 
should be developed to increase 
cassava
 
production and utilization; 
a national trials network on aqronomic problems

should be established and the development of the 
 Ecuatorian cassava

industry should be supported. Training should be offered 
in agricultural,

nutritional, and industrial research, and a close link should be maintained

between producers, researchers, salesmen, businessmen, and extension
 
agents. 
 Four strategies are recommended 
to accomplish the aforementioned
 
objectives: breeding, 
agronomic improvement, processing technology, and

diversification 
of end uses. 
 Organizations participating in the plan,

required germplasm materials, and priorities are listed. [CIAT]
 

0388
 
24540 MONTALDO, A. 1985. Cultivo e industrializaci6n do la yuca y papa
on Ecuador; informe de consultorfa. (Cultivation and industrialization
 

of cassava and potato in Ecuador; consultancy report). Quito, Ecuador,

InstItuto".Interamericano de Couperaci6n para la Agricultura. 40p. Spait.,

16 Refs., Illus. [Facultad de Agronomia, Univ. Central de Venezuela,
 
Apartado 97, Maracay 2101 A, Venezuela]
 

Cassava, Production. Productivity. Food energy. Development. Cultivars.
 
Cultivation. Plant breeding. Composition. Ecuador.
 

A report on the cultivation and industrialization of 
cassava in Ecuador is
presented. Aspects related to the 
possibilities of expansion of 
cassava
 
cultivation, suggestions for the improvement of the crop, germplasm,

organizations involved, and priorities to undertake the proposed plan

dealt with. The Ist 

are
 
national course on 
cassava cultivation and its
 

alternate 
 uses is described. A questionnaire given to the course
 
participants and the answers, given by the Ministry 
of Agriculture and
 
Cattle Husbandry of Ecuador are annexed. 
 The papers on the cultivation and
industrialization of 
cassava presented during 
the course are registered in
this publication under 
the following consecutive no.: 
0366 and 0387. fCTAT]
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0389 
autres
BAYOGO, A.J. 1984. Transformation du manioc 


tubercules et racines en R6publique Centrafricaine. (Transformation of
 

cassava and other tubers and roots in the Central African Republic). in
 

25534 	 NABONGUE, R.; 


on Processing Technologies'?for Cassava and other Tropical Roots ;+

Workshop 	 33
 s
 

in Africa, Abidjan, Ivory Coast, 19 . Proceeding . Rome,
and Tubers 

lbu f-te ntd atos-v 1~eOgniatin-,p.I13-11.Food and-Ag~r 1 

Fr.
 

Yams. Potatoes. Sweet potatoes. Cultivation. Root productivity.

.1 -.Cassava. 


African mosaic virus.

Injurious mites. Injurious insects. Cassava 


flour. Processing. Steeping.
Bacterioses. ,Cassava chips. Cassava 


Industrialization. Development. Costs. Central African Republic.
 

in the

The Situation of the cassava, yam, sweet potato, and potato crops 


I " i 	 Central African Republic is presented. Cassava is the most important food
 

crop (50-60* of the calorie intake); it is grown alone or in association
 

with an av. yield of 7 t/ha,although the improved var. produce up to 35
 

t/ha. The production is affected by CAMV, mealybugs, mites, and
 

cassava products are (1) "cassettes" or chips
bacterioses. The different 

steeped to be softened and then convert-I into small balls that


that are 

I are dried on the ground; (2) chikouang or steeped coots molded into canes
 

(10-15 x 2-5 cm) and cooked in boiling water; (3) Ngou-Kassa or a cassava,
 

yam, and sweet potato soup;, and (4) CF from the steeped chips. The project 

proposed:"by the government for the industrialization of cassava is
 

described. [CIAT]
 

0390
 
25710 NELSON, G.C. 1986. 
 An analysis of the international market
 

In Regional Workshop on
potential for dried cassava and cassava starch. 


Cassava in Asia, its Potential and Research Development Needs, Bangkok,
 

Thailand, 1984. Proceedings. Cali, 
Colombia, Centro Internncional de
 
16


pp.153- 9. Engl., Sum. Engl., 4 Refs.
Agricultura Tropical. 

[Agricultural Development 
Council, Inc. IRRI/Econ., P.O. Box 933,
 

Manila, Philippines]
 

Cassava. Cassava starch. Trade. Consumption. Feeds and feeding. Feed
 

constituents. Prices. Costs. Driedlroots. Marketing.
 

its production,
The situation of cassava in Thailand is presented and 

The main products
costs, cultivation, and processing are analyzed. 


(pellets, chips, and starch) and *heir consumption, marketing, prices, and
 

are included. The dependence
trade are discussed; likewise, related data 


the Thai cassava industry has on the EEC countries, Japan, and USA is
that 

are presented. [CIAT]
highlighted. Alternatives to reduce this dependency 


0391
 
25571 NINAN, K.N. 
 1984. Labour use in agriculture. Case studies of
 

Economic and Political Weekly 19(52-53):A-199-A-204.
tapioca and paddy. 

Eng]., 	Sum. Engl., 11 Refs.
 

Cassava. Labor. Land preparation. Planting. Weeding. Fertilizers. lar

vesting. Distribution. Productivity. Economics. India.
 

Various issues related to labor use in agriculture Lre discussed, with
 

specific emphasis on cassava and paddy production, using farm level data
 

relating to Kerala (India). In particular, the relationship between labor
 

use on one hand and yields, farm size, and crop operatiuns on the other, is
 

examined. The question of labor productivity in agriculture is also
 

discussed. [World Agricultural Economics and Rural Sociology Abstracts]
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-
25531 NYA IN, 0.0. 1984. Economic feasibility of cassava in compound 

animal feeds in Africa. In Work s h 
op on Processing Technologies for 

Cassava and other Tropicaf Roots and Tubers in Africa, Abidjan, Ivory' 
Coast, 1983. Proceedings. Rome, Food and Agriculture Organization of the
 
United Nations. v.,pp.51-55. Engl., 3 Refs.
 

Cassava. Animal nutrition. Feeds and feeding. Economics. Costs. Prices.
 
Africa.
 

The use of cassava in animal feeding is briefly reviewed and an economic
 
analysis of the feasibility of cassava replacement for maize in compound
 
feeds in Africa is made. The potential exists, but only country-specific
 
feasibility studies with updated relevant data can truly ascertain the
 
feasibility since the availability and prices of cassava, other cereal
 
substitutes, and major protein sourccs vary from one country to the other.
 
[CIAT]
 

0393
 
25530 NYANIN, 0.0. 1984. Some economic aspects of industrial processing
 

of cassava. In Workshop on Processing Technologies for Cassava and other
 
Tropical Roots and Tubers in Africa, Abidjan, Ivory Coast, 1983.
 
Proceedings. Rome, Food and Agriculture Organization of the United
 
Nations. v.l,pp.43-5J. Engl.
 

Cassava. Processing. Gar. Costs. Prices. Economics. Nigeria.
 

An economic analysis of the viability of industrial processing of cassava
 
in Africa is made, based on the industrial processing of gari employed in
 
Nigeria. It is concluded that the finrncial viability of industrial
 
processing of cassava would depend mainly on 3 endogenous variables: (1)
 
the operational efficiency of the plant which is constrained by production
 
factor costs and the cost of the factory; (2) the production efficiency of
 
the equipment; and (3) the capacity at which the plant is operated. [CIAT]
 

0394
 
25547 OLYMPIO, H.K.; ALOGBLETO, K. 1984. Apercu sur la production at les
 

utilisations des plantes a tubercules au Togo. (Survey on the production
 
and utilization of tuber crops in Togo). In Workshop on Processing
 
Technologies for Cassava and other Tropical Rots and Tubers in Africa,
 
Abidjan, Ivory Coast, 1983. Proceedings. Rome, Food and Agriculture
 
"Organizatiri of the United Nations. v.2,pp.235-242. Fr., Illus.
 

Cassava. 'Iroduction. Cassava starch. Tapiocas. Cassava flour. Car.
 
S .Small-sc.lb processing. Marketing. Prices. Togo.
 

,The situation of cassava, yam, sweet potato, potato, and taro in Togo is
 
presented. The most important crops are cassava and yam; their production,
 
processing, and marketing are indicated. Cassava is consumed iresh or it
 
is processed into starch, tapiocas, flour, or gari. [CIAT]
 

0395
 
24036 OSPINA, B.; BEST, R.; GOMEZ, C. 1983. Natural drying of cassava
 

for animal feed: the establishment of small agro-industries on the
 
Atlantic Coast of Colombia, Cali, Colombia, Centro Internacional de
 
Agricultura Tropical. 17p. Engl., Sum. Epgl., 13 Refs., tllus. [CIAT,
 
Apartado A~reo 6713, Cali, Colombial
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S :, Paper,ipresented a the: Syoi u o theIneatolSciyfr
 
TpiaRotCos6t. Lima, Peru, 1~983.
 

.Production. Prcsig,M:arketing. Economics. Colombiea.
 

The -ongoing' - oprtiive. pro ec€t..-between ;the.- Colomb ianL .v te - ,_, 

o b j ' e c t i v e ::and is iIts to 
, , . natural":drying 'plants 'on the Atlantic. Coast of Colombia. The project" 
:iii :i- CIfSAT described. is establish •small-scale cassava: 

a group of 1l5farmers.' In 1981 the plant operated on an exptl. bass in : 
order to ceollect data on drying performance under trheconditions prevailing 

?on the Atlantic Coast and to ascertain the acceptability of the product by' 

the animal feed :industry. In 1982. the pln wa pertdo a semi
ii.~,commercial, basis to collect accurate production cost figures and to 

'demonstrate the economic feasibility of replicating the process in: other: ,"?i 	: Th . 444 , ' " areas of the region :in 1983. From the experience obtained it was concluded .
 
that for the successful establishment of drying plants, the following 
conditions should be met: (a) the selection of a processing technology that
 

mae ailcontrolled and managed bytefarmers themselves, :(b) the 
:.integration of crop production, processing, and marketing activities, and 

(c) the pro~vision of institutional support in terms of technical :, 
assistance, t'raining, and credit facilities. [AS] 

0396
 

25291 PACHICO, D.H. 1984. Nutritional objectives In agricultural re
;. search.' The case of CIAT. In Pinstrup-Andersen, P.; Berg, A.; Forman,
 
'.. "M., eds. International agricultural research and human nutrition.
 
. Washington, D.C., International Food Policy "Research Ins'titute.
 

pp.25-40. Engl., Sum. Engl., 62 Refs. [ClAT, Apertado AOreo 6713, Cali,
 
:'',::. Colombia]
 

i:. Cassava.' Cassava programs. Development. Phaseolus vugrs Human 
: nutri on. Socio-economic aspects. Technology. Ecoanomics Colombia. 

Teretearch strategies of CIAT'sPbeans;meet mandate, are 	 cassavat C ATts analyzedcommodities,in depthparticularlyfrom the nutritionaland 

:i" point: of view. Collaborative research with other institutes should be 
give priority. [ClAT]hg 


codtossol7e6t ()teslcino roesn ehooyta

T22862RAJENDRN, P.s.; NAIR, R B r1982. Popu3nrising high yielding
': !0397
 

cassava
c.. hybridsa-technology e. n Centrala Tuber Crops Research
 

S 	 Institute. Summary report: .Lab Cto Land Programme Phase 1-1979-82. 
Trivandrum, India. Publication no.2. pp.18-22. Engl., Illus. 

Cassava. Hybrids. Technological package. Cultivation. Land preparation. 
:, Cuttings. Selection. Fertilizers. N. P. K. anures. Harvesting. Rootproductivity. Income India.
 

hResultsnrare presented on yield and Income obtained with the transfer of 
technology related to the planting of hngh-y.elding cassava hybrids (Sree
Vsakham and Sre Saya) as substitutes of the tradntonal'var. Cultural 
practices (lnd preparation, selection of planting mateial, planting 
method and time, frze, rs and manures harvest) under which these
 
ohybrids can yield up to 45.0 t/ha are descrbed. Althoughtraditional var
 
canyield 8.0-12.0 /ha, the new hybrids allowed yields between 23,5-30.0
 
t/ha to be obtained, which resulted in increased income. CIAT
 



0398 (f
25543 IAVELOMANANTSOA, J.; RAXOTONANAHARY, J.P. 1984.. Situation actuelle
 

de la production et a transformation du manioc et autres tubercules a
 
Madagascar. (Current situation of the production and transformation of
a

cassava nd other tubers in Madagascar). In Workshop on Processing
 
Technologies for Cassava and other Tropical Roots and Tubers in Africa,
 
Abidjan,--Ivory-Cast,---I983.--Proceedings.-Rome,~ Food--and -Agriculture-.
 
Organization of the United Nations. v.2,pp.193-196. Fr.
 

Cassava. Production. Productivity. Processing. Cassava starch. Cassava
 
flour. Tapiocas. Prices. Marketing. Trade. Madagascar.
 

The situation of cassava and. potato in Madagascar is presented. Data on
 
production and productivity *of fresh and processed cassava (starch,
 
tapioca) *as well as on market and trade prices are given, [CIAT]
 

0399
 
25701 REGIONAL WORKSHOP ON CASSAVA IN ASIA, ITS POTENTIAL AND RESEARCH
 

DEVELOPMENT NEEDS, BANGKOK, THAILAND, 1984. Proceedings. Cali,

44
 Colombia, Centro Internacional de Agricultura Tropical. 2p. Engl., 234
 

Refs., Illus.
 

Cassava. Economics. Marketing. Production. Trade. Productivity. Germplasm.
 
Research. Post-harvest technology. Technology. Development. Uses. Asia.
 

In June 1984, a re2gional workshop on cassava was held in Bangkok, Thailand.
 
The objectives of the workshop were to describe and assess 
(1) cassava's
 
market potential in tropical Asia, (2) new technology as the basis for
 
increased cassava production, and (3) cassava research and development
 
needs. Individual country reports presented discuss cassava's role in 
the
 
country's agricultural economy and/or the improvement of cassava
 
productivity. Papers presented are recorded individually in' this
 
publication under the following consecutive no.: 0235, 0242, 0246, 0252,
 
0290, 0297, 0298, 0349. 0350, 0371, 0373, 0374, 0377, 0381, 0382, 0383,
 
0384, 0390, 0401, 0405, 0406, 0410, and 0414. [CIAT]
 

0400
 
22988 REIS, A.J. DOS; FERREIRA, L.D. 1982. Levantamento tcnico c
 

economico da producao e comercializacao da mandioca nos municipios de
 
Conceicao dos Ouros e Cachoeira de Minas, na Zone da Mata de Minas
 
Gerais. (Technical and economic survey of cassava production and
 
commercialization in the municipalities of Conceicao dos Ouros and
 
Cachoeira de Minas, in the Zone da Mats of Minas Gerais). In Empress de
 
Pesquisa Agropecugria de Minas Gerais. Projeto mandioca: relatorio
 
76/79. Belo Horizonte-MG, Brasil. pp..9-20. Port. [Escola Superior de
 
Agricultura de Lavras, Caixa Postal 37, 37.200 Lavras-MG, Brasil]
 

Cassava. Economics. Production. Costs. Cassava starch. Marketing. Brazil.
 

The results of a technical and economic survey on cassava production and
 
commercialization in Conceicao dos Ouros and Cachoeira de Mines 
(Minas
 
Gerais, Brazil) among 71 cassava producers and 17 starch factories for the 
1977 harvest arc briefly discussed. Agricultural practices used
 
corresponded to a great extent to the reLommended production techniques.
 
Land contributed the most (73.06%) to the total fixed cost, and 
labor
 
(42.93%) to the total variable cost. Av. costs were confirmed to decrease
 
as the area planted increased, indicating scale economies at the farmer
 
level. The raw material for the starch factories was provided by the
 
surveyed and neighboring municipalities. Approx. 20% of the cassava roots
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Minas.- (CIAT] :"i. : .{ ::' +' '
 

:25720- ROCHE, F.C. 1986. ;Cassava-based farming systems in tropical Asia: ''
 
weresearch issues and development needs In Regional orkshop on Casseva
 

in Asiat its Potential and Research-Development Needs, Bangkok,
 

S Thailand, 1i984. 'Proceedings. Cali, Colombia, Centro ,Internacional de 
"* Agriculture Tropical. pp,313-337.# Engl., '29 Refs., Mlus, [Agricultural ..
mDevelopment Cuncil Brawijaye Univ., Jl hay. Jen aryono 163 Malang,
( ofIndonesca]
 

'Cassava. Production. Root productivity. Socioa-economc aspects. Economics
 

S 7Labor.
Cultivation. Cultvars. Cuttingsf Storage. Tetranchus urtlae
 

Oidum. Xanthomonas campestrils pv. manhots. Weeding. Nutritional
 
reThiemends184tlzers NN.CP.i . Prices. Costs. Intercropping.
 
Development. Wastes. Erosion a
Indonesia. Asia.
 

The technical and economic constraints to greater cassava productivity inAsia, e in are The cassava
particularly Indonesia, discussed. impoved

cultivation practices that would be needed to increase yields, the program
 

requirements, and the necessary economic incentves for the adoption. of
 

production of cassava (soil erosion and water pollution from starch
 
production). Finally, the future agroeconomc research on cassava in the
 
region is discussed. [CIATI
 

!?:: 2376 F 198. Dsaoll0402

clia RODRIGUEZ, th8t de de tecnologas apropiladas parael
 

procesamento de yucaen las reas rurales colombianas. (Development of
 

sucproper technologies for cassava processing ,in the rural areas of
 
rolombia). In Semnarilo Avanzado dd Tecnologfa de Alimonos, 4o ,

pBgot, Colombia, 1983 Anales. Bgot , Institut d Investgaciones
 

Tecnolgicas. SerAe Reunones Centificas, pp.422-425. Span.',
 

"...Cassava. Processing. Socio-economic aspects. Cassava starch, Industrializa
6tio.Development, Colombia. D.a d
 

The general contextin which the technologicalbdeveiant (Deelopment
ofmbian
 

•" agricultural sector has taken place is described to explain, as an example,
industrialization possibilities ofcassava that
othe exist in the Andean and
 

"' coastal regions. Some alternatives that' have been studied to improve theSolombicassava Industrialization process are outlined. [CIAT d
 

+;:< 0403 25533 SAKUBU, J. 1984. Point sur le plantes a racines et ubercules
 
amyecaesau Burundi. (Starchy ro and tuberous plants in Burundi).n
 

CasWorkshop on Processing Tehnologies for Cassava and other Trpical Root
 
and Tubers in Africa, Abidjan, Ivory Coast, 1983. Proceedings. Rome,


t ood nd rilto osiltio ofcassav hatiois vhe Andeanan
 

Cassava. Root crops. Production. Post-harvest losses. Productivity. Human
 
ntrition. Processing. chips. flour Cassava pastes.
prCassava Cassava 

Economics. Research. CultivarscFermentation. Protein enrichment. Burundi.
 

Workshop on Procssing'Tchnologes!for;assava"r"p-c-+Root nd othe 




The situation of root and tuber crops in Burundi is 
presented. Their 
q production, yield, postharvest losses, prices, and nutritive contribution 
to human nutrition (30, 11, and 9% of the calories, protein, and fat 

s

intake, re p,) are discussed in relation to cereals, legumes, oilseeds,
 
bananas, and others. Cassava technology is analyzed, and the processes for
 
the production of chips, flour, and pastes are described. Research 
priorities-regarding-.cassava-and sweet.potato are~indicated and-the-project 
for the protein enrichment of cassava and its use in human and animal 
nutrition is presented. [CIAT] 

0404
 
25563 SARIKAPHUTI, Y. 1984. Subsidiary food crop (cassava) in Thailand.
 

In Workshop on Processing Technologies for Cassava and other. Tropical
 
Roots and Tubers in Africa, Abidjan, Ivory Coast, 1983. Proceedings. 
Rome, Food and Agriculture Organization of the United Nations.
 
v.2,pp.447-467. Engl.
 

Cassava. Production. Consumption. Cultivars. Sweet cassava. Bitter cassava.
 
Animal nutrition. Human nutrition. Cassava starch. Cassava flour. Cassava
 
chips. Pellets. Alcohol. Development. Marketing. Trade. Prices. Thailand.
 

The situation of cassava in Thailand is presented. Although it is not the 
largest cassava producer in the world, it ranks lst in terms of quantity 
exported. Data on production, supply and demand, var. used, and the 
production of flour, starch, chips, and pellets are given. A project for 
the production of alcohol is presented and the government policies to 
overcome production, marketing, and trade constraints are indicated. [CIAT] 

0405
 
25702 SARMA, J.S.; PAULINO, L.A. 1986. Trends in the production and use
 

of cassava and other selected food crops in tropical Asia. In Regional
 
Workshop on Cassava in Asia, its Potential and Research Development
 
Needs, Bangkok, Thailand, 1984. Proceed'ngs. Cali, Colombia, Centro


Illus.
Tropical. pp.17-41. Engl.,
Internacional de Agricultura 


[International Food Policy Research Inst., 1776 Massachusetts Avenue
 
N.W., Washington D.C. 20036,0, USA]
 

Cassava. Production. Root crops. Cereals. Uses. Trade. Consumption. Asia.
 

Data on production and use of cassava, other root and tuber crops, and food
 
grains in tropical Asia, covering the period 1961-82, are presented and
 
discussed; global figures are also given. Based on these data the future
 
of cassava in the region is analyzed. [CIAT]'
 

0406
 
25724 SINGH, R.B. 1986. Past performance and future prospects of cassava
 

production in Asia and the Pacific region. In Regional Workshop on
 
Cassava in Asia, its Potential and Research Development Needs, Bangkok,
 
Thailand, 1984. Proceedings. Calf, Colombia, Centro Internaclonal de
 
Agricultura Tropical. pp.387-409. Engl., Sum. Engl. [Food & Agricultural
 
Organization, Regional Office for Asia 6 the Pacific, Maliwan Mansion,
 
Phra Atit Road, Bangkok 10200, Thailand]
 

Cassava. Production. Root productivity. Productivity. Economics. Develop
ment. Uses. Consumption. Fertilizers. Costs. Cultivation systems. Asia.
 

The production, productivity, and area planted to cassava in 26 countries
 
of the Asian Pacific region for 1973-83 are analyzed. This region accounts
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~for about 38% of the casoava produced in the world. Regional production, 
increased at a high annual growth rate of 7.4%during this perid against -

,a, zero growth ratiin the rest of the world. About 70% of the production 
increase was attributed 'to increase in area and the remaining 30% to 
increase in yield. The rateof growth of cassava production has, however, 
decelerated in recent years. Market restrictions, inadequate price and 
institutional support,. low productivity under rainfed conditions,,.narrow 

... germplasm base, lack of- high-yielding,. stress- tolerant,-- and, widely-adapted 
var , inadequate applicatio6O and inefficient management of fertilizers 'and 
water, and lack of appropriate' technology for low-input conditions are the '• 
major produccion .nstraints. Besides, being an important staple food, 
especially Iflip 'ginal areas, cassava could emerge as a major feed source 
to meet ra.±dly expanding animal production in the region. However, this 
will depend to a large extent on the 'price competitiveness of cassaVa' with 
coarse'grains. Increased productivity and reduced unit costs of production 
are the 'most viable approaches to Increase the competitiveness of cassava. 
Starch,'sweeteners, gasohol, and SCP are other products of cassava. But, 
as yet, commercial production of these items, except starch, is not quite 
economical. Hence, additional research is called for to diversify 'the 
utilization of cassava roots. Furthermore, cassava-related economic, 
agricultural, and nutritional policies should be kept under continuing 
review to get the best out of this remarkable root crop. [AS] 

0407 

25546 SMITH, K. -1984. Thailand country report on cassava. In Workshop on 
Processing-Technologies for Cassava and other Tropical Roots and Tubers 
in Afr,''"Abidjan, Ivory Coast, 1983. Proceedings. Rome, Food and 
Agrir, tture Organization of the United Nations. v.2,pp.213-234. Engl.., 
Illus' 

Cassava. Sweet cassava. Bitter cassava. Cultivars. Production. Processing, 
Casuava chips. Pellets. Small-scale processing, Industrialization. 
Tapiocas. Cassava starch. MSG. Prices. Marketing. Socio-economic aspects. 
Economics. Research. Development. Thailand. 

" 
The bi uation of cassava in Thailand is presented. It is the 2nd most 
importar.t economic 

4-
hrcp after rice, and it has had an enormous socioeco

nomic and political impact on the country. Most of the cassava is 
processed into pellets, cassava chips, starch, and monosodium glutamate. 
The pellets and chips are all exported; of the starch, 60% is exported and 
40% is used for domestic consumption. Although most of the var. used are 
bitter, since the roots are all processed, there are some sweet var. such 
as Ha Na Tee and Yod Daeng that are grown on small scale for human consump
tion. D'ata on production of fresh and processed cassava, exports and 

p " imports, prices and consumption are given. The institutes and universities 
carrying out research. on cassava processing and utilization in order to 
diversify the market and uses of cassava are mentioned as well as the 
projects they are executing. [CIAT] 

- 0408 
25274 STEGHART, P.B.; WHOLEY, D.W. 1984. A factory concept for 

integrated cassava processing operations: supporting and background 
information on the production of cassava chips. Vienna, United Nations 
Industrial Development Organizatin. UNIDO/IO/R.123. v.2,124p. Engl., 
233 Refs., Illus. 

Cassava. Cassava chips. Pellets. Prod'action. Harvesting. Agricultural 
equipment. -Roots. Peeling. Distributi,- Storage. Mechanization. Solar 
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~1~r drying. Economics. Costs. Gaplek. Toxicity. Aniymal nutrition. Human 
nutrition. Thailand. Indonesia.
 

A project todefine the requireMenLS for high quality cassava chips and to
~recom~mend ,the best means rto. achieve their production and supply is 
V 	 ~presented.current production -es chips and pellets areThe . pr~ct of 
reviewed in relation to harvesting, preparation, root transportation 
j. .~nBorg~poedre or the -elabo r tion,-of- chips--(manual--,and 
large-scale mechanical production techniqu) , small- and large-scale chip 
drying 	 techniques (natural ' drying), pellt elaboration from chips, and 

ia ud )mic andquality standards their control. Eco aspects of chip pellet 
production are discussed for the cases of TI'siland and Indonesia. [ClAT] 

0409 ,' 
25273 STEGHART, P.B.; WHOLEY, D.W. 1984. A factory concept for integrated 

cassava processing operations: the raw material cassava chips; 
production .systems, quality criteria. and techno-economic factors.
 
Vienna, United Nations Industrial Development Organization.
 
UNIDO/:0D.582. v.1,137p. Engl., Sum. Engl., 233 Refs.
 

Cassava. Production; Uses. Toxicity. Nutritive value. Trade. Processing.
 
Economics. Socio-ecuonomic aspects. Cassava chips. Distribution. Storage.
 
Factories. Development. Industrialization. Drying. Solar drying. Water
 
content. Starch content. Fibre content. Ash content. Pellets.
 

A project is presented to define the requirements for high-quality, dry 
cassava chips and for a factory producing food for human consumption and 
other products, and to recommend the best practical means of achieving chip 
production and supply. The background for 'cassava development, the 
technical and economic factors, case studies, and economic feasibility of 
the production systems are discussed in detail. Recommended techniques for 
chip production, agricultural considerations, postharvest operations, 
small- and large-scale chip production and drying methods, and management 
and storage of chips are described. Quality considerations and standards 
for cassava chips 'in terms of size and form, chemical composition, 
contamination with microbes and other materials, HCN toxicity, and external 
physical characteristics are discussed. The relation between the quality 
of the I chips and )the processed product is analyzed and results are 
presented of the lab. analysis of chip samples obtained in SE Asia. [CIAT] 

0410 
25705 SUBRAHANIAN, S.R. 1986. Cassava in the agricultural economy of
 

India. In Regional Workshop nn Cassava in Asia, its Potential and
 
Research Development Needs, Bangkok, Thailand, 1984. Proceedings. Cali,
 
Colombia, Centro Internacional de Agricultura Tropical, pp.65-72. Engl.,
 
6 Refs. [Centre'for Agricultural & Rural Development Studies, Tamil Nadu
 
Agricultural Univ., Coimbatore 641003, India]
 

Cassava. Production. Statistical data. Productivity. Marketing. Costs.
 
Prices. Income. Tapioca pearls. Cassava scarch. Waste utilization. Cattle.
 
Foods and feeding. Labor. Irrigation. Cassava chips. India.
 

Tile situation of cassava in India is- presented. The area planted to 
cassava represents only 0.2Z of the cropped area of the country and it is 
located mostly in the southern states, Kerala and Tamil Nadu. Production, 
marketing, processing, and labor are analyzed end the Integration of the 
stagee of production and processing is suggested. Data on production, 
cultivated area, and yield (1967-82) in the country and the aforementioned 
states are included; also presented are production costs for 1979. [CIAT]
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24419 SUPERINTENDENCIA DO~ DESENVOLVINENTO DA AMAZONIA. BRASIL. 1983. 
Aveliacac da safra de mandioca. (Evaluation of cassava production). In 
..... ___ Avaliacao da. safra 1981/1982 de 'arroz, milho, feijao,

2mandioca cultivados~na regia norte. Be]6m-PA, Brasil, fepartamento de 
Setores Produtivos. pp.51-63.,,Port., Illus. 

Cassava. Production. Costs. Productivity...Brazil.
 

After the analysis of preceding crop cycles, the 1981-82 cassava crop cycle
 
in the northern region of Brazil (Rodonia, Acre, Par, Amazonas, AmapA, 
and Roraima). is-analyzed. The northern region accounted for 13.7% of the 

inational cassava production in the 1981-82 harvest. The main producers in 
the region were the states of Par5 and Amazonas' (77%). The highest yield
in the region (17,397 kg/ha) was obtained in the state of Rodonia. The 
production, yield, harvested area, main producing municipalities, climatic 
conditions, demand for mechanized services, labor, production costs, 
markets, and farinha production for each state are analyzed. The 
perspectives for the 1982-83 harvest in the region are presented,. [CiAT] 

'0412 

:24416SUPERINTENENCA DO DESENVOLVIMENTO DA AMAZONIA'. BRASIL. 1982. 
Avaliacao da safra da mandioca. (Evaluation of cassava production). In 
________, Avaliacao da safra 1980/81 de arroz, feiJao, mandioca e 
milho, cultivados na regiao norte. Belm-PA, Brasil, Departamento de
 
Setores Produtivos. pp.57-83. Port.,'lllus.
 

-n Cassava. Production. Costs. Productivity, Brazil.
 

After the analysis of preceding crop cycles, the 1980-81 cassava crop cycle
 
in the northern region of Brazil (Rodonia, Acre, ParS, Amazonas, Amapg, and
 
Roraima) is analyzed. The northern region accounted for 12.2% of the
 
national cassava production in the harvest of that year. The main
 
producers in the regionwere the states of Parg (49.4%), Amazonas (27.3%), 
and Rodonia (12.9%). The production, yield harvested area, main producing

municipalitiel' climatic conditions, demand for mechanized services, labor, 
production costs, markets, and farinha production for each state are
 
analyzed. The perspectives for the 1981-82 harvest are presented. [CIAT]
 

0413
 
25562 TCIITENGUE, E. 1984. Transformation industrielle ou nrtisanale du
 

manioc et autres tubercules au Cameroun. [Industrial or small-O(cale (by
 
artisans) transformation of cassava and other tubers in Cameroon], In
 
Workshop on Processing Technologies for Cassava and other Tropical Roots
 
and Tubers in Africa, Abidjan, Ivory Coast, 1983. Proceedings. Rome,
 
Food and Agriculture Organization of the United Nations.
 
v.2,pp.445-446. Fr.
 

Cassava. Processing. Small-scale processing. Prices. Cameroon.
 

The processing 'of cassao' in Cameroon is presented. Most of the processing
 
is undertaken by small artisans. The Centre National d'Etudes et
 
d'Exp~rimentation du Nachinisme Agricole and the Centre d'Assistance aux 
Petites et- Moyennes Entreprises are workiug on the study and design of 
adapted machines. [CIAT] 

0414 
25709 TITAPIWATANAKUN, B. 1986. Cassava in the agricultural economy of 

Thailand. In Regional Workshop on Cassava in Asia, its Potential and 
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77K Research Development Needs,4 Bangkok,,,Thailand, 1984. Proceedings. Cali, 
.Colombia, Centro Internacional de Agricultura Tropical. pp.131 151 
SEng, Sum.. Engl., 20 Refa., Thus. [Dept. of Agricultural Economics 
AFaculty4~iy~: of Economics & Business Administration_ Kasetsart Univ., 
Bangkhen, Bangkok 9, Thailand] 

Lsava. Production. Productivity. Processing. Cassava chips, Cassava 
starch Pellets. Costs. Marketing. Consumption. Uses. Food products. MSG. 

TextilesPiiii Iiide' . _i'es_'Tisl~ 

The international market of cassava starch and dried cassava for animal 
feed is presented.: Cassava starch trade is analyzed withinithe context of 
local, starch production, its exports, imports, and consumption in USA, 
Japan, Taiwan, and EEC countries. Dried cassava for animal feed in the 
international ,market is discussed considering the demand for meat and other
 
animal products, the no. of animals being fed commercial mixed rations, and
 
the price of cassava relative to other feed ingredients. [CIAT]
 

"d t0415 
25766 UGWU, B.O. 1985. The problem of inadequate supply of raw cassava 

for industrial cassava processing: a case study of the Nigerian Root
 
. Crops Production Company, Enugu, Nigeria. -Agricultural Systems
 

18(3):155-170..Engl., Sum. Engl., 17 Refs. (National Root Crops Research
 
S.nst., Umudike, Umuahia, Nigeria]
 

Cassava. Economics. Production. Pricep Distribution. Labor. Phenacoccus.
 
Mononychellus. Development. Processihg Nigeria,
 

The reasons supporting the establishment of the Nigerian Root Crops
 
Production Company in Enugu are given. The Company cannot operate at full
 
capacity because of a shortage of cassava roots for processing. The
 
factors responsible for the inadequate supply of raw cassava to the Company
 
are identified and solutions are proposed. In order to spread the benefits
 
of this project to small-scale farmers, as well as to minimize the cassava
 
root supply problem, it is suggested that the Company organize these
 
farmers as outgrowers and encourage them to supply at least 50% of its root 
requirements, through technical advice and the supply of improved cassava
 
cuttings and by helping them to obtain production credit. [AS]
 

" 0416 
25526 WORKSHOP ON PROCESSING TECHNOLOGIES FOR CASSAVA AND OTHER TROPICAL
 

ROOTS AND TUBERS IN AFRICA, ABIDJAN, IVORY COAST, 1983. Proceedings.
 
Rome, Food and Agriculture Organization of the United Nations. v.1,82p.
 
v.2,pp.83-510. Engl., Fr., Illus.
 

Cassava. Processing. Industrialization. Technology. Economics. Trade. Uses.
 
Animal nutrition. Cultivation. Gori. Composite flours. Bakery products.
 
Cassava starch. Alcohol. Africa.
 

A workshop was held on the technologies of processing cassava and other
 
tropical roots and tubers in Africa. The objectives were (1) to bring
 
together and disseminate recently acquired knowledge and experience in
 
storage and in small-scale mechanized and industrial processing of cassava
 
and other African,,tropical roots and tubera, as well. as to, a~tcertain the 
economic profitability of these processing techniques; (2) 'to define
 
appropriate technologies for the industrial production of local culinary
 
preparations in order to obtain easier-to-use'products; (3) to define the
 
needs for transfe, a'ftechnology at the village or industrial level; (4) to
 
study the use of tuber/root flour and starch in composite flours for bakery
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___ 

.The papers presented at thisworkshop are recorded individually
2in following consecutive no.: 0243, 0244, 0251,

this publication under the 

0301, 0318, 
0320, 0326, 0328, 0331, 0332, 0333, 0334, 0335, 0336, 0337, 
0338, 0340, 0341, 0342, 0344, 0348, 0351, 0352, 0358, 0368, 0379, 0380, 
0385, 0386, 0389,-'0392, 0393, 0394, 0403 0404, 0407,7, 0413, and 0418 

444 7 ~~0417 
-25573,-- WRGT'.- oc bl to"6 pre7Tassing problems. 

___ 

Bangkok
Bank Monthly Review 25(11):450-455. Engl. Illus. 

Cassava. Production. Trade. Marketing. Prices. Economics. 
Cassava chips.

Pellets. Cassava flour. Development. Thailand.
 

In 
1978 cassava pellets overtook rice to become Thailand's highest foreign

exchange 
earner with total cassava exports (pellets, flour, chips) reaching
 
an estimated 6.03 MT in 1984. Thailand is the largest exporter of cassava
 
with the highest proportion going to EEC countries. France is badly

affected by the import of cassava, 'a relatively cheap animal feed, into the

EEC and has used its influence to restrict cassava 
imports. In 1982 
Thailand and the EEC set import quotas of approx. 5 MT/yr with an Import
duty of 6%. 
 Future Thai policies should emphasize the importance of
 
improved quality, storage facilities should be constructed to allow farmers
 
and manufacturers to minimize losses, new export markets should be found,
 
and substitute crops should be identified. [World Agricultural 
Economics
 
and Rural Sociology Abstracts] [ A
 

0418

25564 
 YEO, G. 1984. Le plan manioc at le projet agro-industriel de
 

Toumodi. 
 (The cassava plan and the agroindustrial project of Toumodi).

In Workshop on Processing Technologies for.Cassava and other Tropical
Roots and Tubers in Africa, Abidjan, Ivory Coast, 1983. Proceedings.

Rome, Food and Agriculture Organization of the United Nations.
 
v.2,pp.469-484. Fr.
 

Cassava. Production. Development. Cassava programs. Cultivation. Economics.
Uses. Mechanization. Processing. Ivory Coast.
 

The cassava plan and agroindustrial project of Toumodi, Ivory Coast, are
 
presented and discussed. The basic objectives of both are the 
improvement

of cassava cultivation and the establishment of an agricultural unit for
 
its processing, thus normalizing the 
demand and stabilizing the price.
 
Their execution, difficulties, efforts, achievements, and research carried
 
out are analyzed. [CIAT]
 

See also 0229 0235 0243 0251 0297
0294 0308 0320
 
0326 0331 0334; 0337 0338 0340 
 0342 0421
 
0423
 

KOO OTHER ASSOCIATED COM*ODITIES 

Kol Rotational Schemes and lntercropping
 

4' n p nord0419 
25757' ASHOKAN, P.K. NAIR, R.V.; SUDHAKARA, K, 1985. Studies on cassava

legume intercropping systems for the Oxisals of Kerala State, India, 
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Tropical Agriculture (Trinidad) 62(4):313-318. Eng. Sum. Engi., 9 '
 

Refs., Illus. [College of Horticulture, P.O. Vellanikkara A80 654,
 
<Trichur, Kerala, India]
 

Cassava. TIntercropping. Cutva eans. Legume crops. Root produc'tivity.
 
Productivity. Agronomic characters. 'Soil analysis, N. P. K.h, Costs.
 
Economics. Rainfall data. Weeding. India.
 

ldexpt-. wsconducted-atKerala"Agricultural' Univ ,India'to compare- . 
the performance of 5 legumes (cowpea, groundnut, mung bean, urd bean, and 
soybean) intercropped with cassava. Results"of 3 yr showed that cowpea may 

S	be the most remunerative intercrop for cassava in similar high rainfall
 
Oxisols (laterite soils) of the humid tropics. The yields of cassava in
 
monoculture and mixed culture were similar. The cost of weeding could be
 
reduced by approx. 50% by growing cowpea as an intercrop with cassava. ON
 
depletion' was slow in intercropped plots. Total N, 'available P and K 
contents were higher in intercropped plots. The height, no. of leaves, and
 
roo 'no. and DN content of cassava plants were not significantly influenced
 
by the intercrops. (AS]
 

0420
 
23773 LEDUC, B. 1980. Culture de manioc sur les tests binomes. (Cassava
 

cultivation in the binomial tests). In Liaison recherche. 
Developpement IDESSA/ARSO; ' recherche de systemes stables de cultures 
vivrieres dans le Sud-Oueat, R~sultats de la campagne 1979. Abidjan, 
Cote d'Ivoire, Institut de Recherches Agronomiques Tropicales et des 
Cultures Vivrieres. pp. 17,68-90,143-145,183. Fr., 7 Refs.
 

Cassava. Cultivars. Cultivation. Cultivation systems. Maize. Rice. Root
 
productivity. Soil conservation practices. Ivory Coast.
 

Several soil protection trials with different cultivation systems, which
 
included cassava var. CB, were carried out in 1978-79 in SW Ivory Coast in
 
the Zagne, San Pedro, and Tabou regions. Cassava did not have a
 
repressive effect on rice. Var. CB was not very appreciated by the
 
farmers;. they prefer the local var. Bonoua, The av. cassava yields in
 
trials with rice, maize, and other crops for the Zagne, San Pedro, and
 
Tabou regions were 4.35, 22.57, and 13.30 t/hn, reasp. [CIAT]
 

0421 & 
22863 -OHANKUNAR, C.R. 1982. Intercropping cassava with groundnut. In
 

Central Tuber Crops Research Institute. Summary report: Lab to Land
 
Programme Phase 1-1979-82. Trivandrum, India. Publication no.2.
 
pp.23-24. Engl., Illus,
 

Cassava. Intercropping. Groundnut. Cultivation. Fertilizers. N. P. K.
 
Productivity. Income. India.
 

The 'methodology and results are given of cassava/groundnut ntercropping in
 
Kerala, India, under the Lab, to Land program, which was carried out 
during 1979-82 in the villages of Karippur, Nanappuram. flunchirai, and Gaj. 
Patti. Yields of cassava hybrids Sree Visakham and Sree Sahya over the 4 
sites were between 22.94-27.98 t/ha, with an av. of 25.56 t/ia, and 
groundnut yield was-between 440-817 kg/ha, with an av. of 617 kg/ha; this 
allowed: increases in the av. income and a 50% increase in 'labor. The 
introduction of legumes to the cropping system also contributed to maintain 
soil productivity. [CIAT] 
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0422 
4>25215 'RAO, M.R. NORGADO, L.B. 1985. Consorciacaa corna cultura da
 

ma a no Nordeste do Brasil; resultados atuals c perspectivas pars 
>futuras pesquisas . (Tntercropping with cassava in northeastern~ Brazil; 
current results and perspectives for future research). Petrolina-FE,
Brasil, Empresa Brasileira d'ePesquisa Agropecugria. Centro dePesquisa 
Agropecufiria do Tr6pico Semi-Arido. Documentos no. 32, 22p. Port., Sum 
Port., Engl., 12 Refs',' Illus. [Centro de Pesquisa Agropecuiria do 

,Tr6picoSemi-AridoCaix'a-Postal-23n56,300Petrolina-PE;.Brasil ] 

Cassava Cultivation systems. Intercropping. Plan, ing. Spacing.
Fertilizers. N. P. K. Harvesting. Timing. Maize. Bean. Cowpea., Brazil. 

The traditional planting systems and some exptl.-results are reviewed along 
with the perspectives for improving cassava-based intercropping systems . 
Cassava is intercropped mainly with maize, beans, or cowpea, individually 
or together. The -intercropping advantage for this crop in different 
systems varied from 80 to 100%, compared with sole cropping. Cassava 

;planted. in double rows (2.00 x 0.60 x 0.60 m) Improved the yield of
 
intercrops but no study tested 
whether this effect would be obtained in
 
single rows with larger spacing. Future studies should include (a)
 
identificrtion of compatible genotypes for intercropping; (b) definition of
 
levels and methods of fertilizer application, especially in good rainfall
 
regions; (c) effect of intercropping,on pest and disease incidence;, (d)

identification of alternative Intercrops (soybean, groundnut, sunflower,
 
and sorghum); (e) possibility of intercropping cassava harvested at 12.mo.;
 
and (f) comparison of different alternative planting systems under
 
different practices and soil management. [AS]
 

0423
 
25506 WADE, M.K.; SANCHEZ, P.A. 1984. Productive potential or an annual
 

intercropping scheme in the Amazon. Field Crops Research 9(3-4):253-263.
 
Engl., Sum, Engl., 18 Refs., Illus. (North Carolina State Univ., Dept. 
of Soil Science, Tropical Soils Research Program, P.O. Box 76!9, 
Raleigh, NC 27695, USA] 

Cassava. Tntercropping. Cultivars. Cowpea. Soybeans. Maize. Rice.
 
Groundnut. Planting. Spacing. Timing. Fertilizers. N. Economics. Income.
 
Production. Energy oroductivity. Protein content. Peru.
 

A multiple cropping system, modele,! after the local traditional planting

scheme, was the basis for an expL, conducted on a Typic Paleudult near 
Yurimaguas, Peru. The system utilized Irtercropping and relay planting to
 
produce 4 and 5 crops/yr in 2 consecutive'years. The effect of 1-, 2-, and
 
3-i row spacing of the tall component crops (maize and cassava var.
 
fHuallagina), interplanted with short-statured companion crops (soybeans and
 
cowpea) in the 1st yr and upland rice, peanuts, and cowpeas in the 2nd yr 
was quantified. Monoculture checks were grown simultaneously with each of 
the intercrop components.' The effect of various N rate's on the 
productivity of each cropping pattern was also studied. As the row spacing
 
widened, maize and cassava yields decreased, while yields of the short
 
companion crops increased, The 1 m intercropping pattern was .30% more
 
efficient in producing crop yields than the corresponding monocultures, as 
measured by the area-time equivalency ratio (ATER - 1.3). This treatment 
also produced income and caloriej at a rate equal to or higher than 
monoculture rotations or the individual monoculture checks. The 2- and 3
m intercrops produced income, calories, and protein at rates similar to the 
monocultures, and had ATER values near unity. Only maize (in both years)
and soybeans (in. the 1st yr, non-nodulated) responded to M applications; 
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'23068 :'XAVIER, J.~B.N.; : ,NOGUEIRAi O.L.:;
' ~ nd'ioa eama rtaao cotcUturashdeciclo SA 8OBRINHO, A.F. DEcur o (miho x feijao 1982.caupi).f .. 

inc ssavalo,n rotation with sh rt-cycle 
addistion Mf Brasil, 1s yea bu nti e 

crops (maizen x cewpea). 
u i sa Agropecuripa 'Unpdade 

ytdeExecucao de Petsquisa de Ambito Estadual de Manaus.l Pesqusa em -
, Andame p octe . Port.l Unidade de Execucao de Pesquisa de Ambto 

cestablityMan u Cadexa Postal 455n69.000 anaus-AM, Brasil] tosi 

Cassava. Cultivation systems. Rotational crops. caize. Coapea. Brazil. 

To study theconvenience of rotationa crops under the physical and 

chemical conditions of the soil (Manaus, Brazil), the following treatments 
were evaluated: fertilized maize + fertilized bean + cassava, fertilized,,. 
maize + fertilized bean + fertilized cassava, fertilized cassava + cassa;,-, 
cassava + cassava. The harvesting of maize and bean gave yields of 2467 . . 

4 and 717 kg/ha, resp., and cassava presented an optimum growth. [CTAT] 

See also 0235 0239 0241 0242 0245 0246 0289 0292 
.4 .. . 0294 0298 0338 0360 0370 6371 0374 0377 

0378,, 0382 0383 0384 0399 0401 

K02 Descriptive and Comparative Studies 

See 0207 
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INTRODUCTION 

This journal of analytical abstracts, which replaces the former 
combination of abstract cards and yearly cumulative volumes, is 
designed to provide a specialized guide to the world's literature on 
cassava (Manihot esculenta Crantz), disseminating research results 
and ongoing activities related to the crop. 

The ab'stracts report condensed information from journal articles,
booklets, . mimeographed reports, theses, manuals and other 
conventional and nonconventional material, categorized into broad 
disciplinary fields to facilitate rapid scanning. Additionally,
abstracts are author and subject indexed to enable more compre
hensive consultation. 

When retrospective or exhaustive coverage of a topic is desired, 
mechanized oibliographic searches of the entire document col
lection can be provided by CIAT's Documentation Center. 
Abstracts of all articles that match the topic of interest are provided
to users who re(Luest this search service. The full text of every
article abstracted by the Documentation Center is also available, 
through the photocopy service. 

CIAT's Documentation Center also pLublishes journals of analyti
cal abstracts on field beans (Phaseolus vulgaris L.) grown under 
tropical conditions and on tropical pastures. Other CIAT publi
cations dedicated to keeping users aware of research developments
in their respective fields include: Pages of Contents, Cassava 
Newsletter, Pastos Tropicales - Boletfn Informativo, and Ilojas de 
Frfjol. 

iii 



COMPONENTS OF AN ABSTRACT 

Sequential number 
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numbe- 17r 
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hfor hotoco -- 19527 IKEDIOBI, C.O.; ONYIKE, E. 1982. The use of linamarase in gari
orquets- production. lProcess Biochemistry 17(4) 
2-5. E 1., ,,Sum. Engl., 112
rRefs., 
 I .) [Dept. of Biochemistry. 
 hmadu Bello Univ., Zaria]._ 
Nigeria / /address 

Additional |ages Language Language
 
notes Source of paper of summary 

Cassava. Linamarase. Uses. Cari. Fermentation. Detoxification processes 
Enzymes. Nigeria. Poesa.........Kyod
 

The detaxification of cassava associated with fermqntation depends on
endogenous linamarase hydrolysis of the constituent cyanogenic glucosides.
 
Addition of exogenous linamarase preparations to fermenting graed cassava
 
not only increased the rate and extent of detoxification but also consis
tently yielded gari with innocuous levels of cyanide. A preliminary screen
ing of several fungal isolates for their ability to synthesize linamarase, 

resulted in the identification of 2 fungi, Penicillium steckii and
 
Aspergillus sydowi, capable of producing 
this enzyme in commercial quan
tities. The use of linamarase or lnamarase-producing fungi in cassava
 
fermentation for gari production 
may be an interesting possibility.
 
[AS]
I 
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HOW TO USE THE INDEXES
 

The numbers listed under each entry in the author and subject
indexes correspond to the abstract's sequential number, found above 
each abstract within the jourmal. 

The last issue of the year contains cumulative author and subject 
indexes for the year. 

Author Index 

The Autthor Index can be used to find abstracts when the personal 
or corporate authors are known. The Author Index, which is 
alphabetically arranged, lists all author and co-author names cited 
in the publicaction. 

Subject Index 

The Subject Index presents an alphabetical list of descriptors used in 
cassava research, many of which are combined with other 
descriptors, allowing the identification of more specific topics. 
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AVAILABILITY OF DOCUMENTS
 

Users who wish to obtain full text of the documents listed in the 
abstracts journals, can use the photocopy service at the following 
add ress: 

CIAT - Comnmunicationls and Information Support Unit 
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Cali, Colombia 

Requests must indicate the access number of the document (upper left 
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ADO BOTANY, TAXONOMY AND GEOGRAPHICAL DISTRIBUTION
 

0425
25578 SNEEP, J.W.; DE ROON, A.C. 1981. Euphorbiaceae. Uitgaven van de 
Ilatuurwetenschappelijke Studiukring voor Suriname en de Nederlandse 
Antillen 0(113) :231-285. Engl. 

Cassava; Manihot; Plant anatomy; Identification; Manihot glaziovil; Manihot
 
esculenta; Manihot carthagenensis; Plant geography.
 

A botanical description of the Euphorbiaceae family is ;,resented andtaxonomic keyE. for the identification of the genera are 
given. Likewise,

the genera Euphorbia, Pedllanthus, Phyllanthus, Mrgaritaria, Tragla,
Dalechampia, Croton, Argythamnia, Cnldoscolus, ilcinus, Jatroprha, Manihot,

Acaly ta. Bermardia, Adela, Hippcnane, 
 and Ifura are described in detail.Some species are also described, giving common nar-es and place of origin.
Of the genus flanihot, the species M. esculenta, M. glaziovii, and M.
carthagenensis are des,,crlbed. (CIAT) 

042629268 SPATH, C.D. 1973. Plant dcomestiation: the case of Manihot
esculenta. Journal of the Steward Anthropological Society 5(l):45-69.
Engl., Sum. Engi., 34 Refs., Illus. 

Cassava ; }![story; Prooessin1 ; Plant -eography; Manihot; Sweet cassava;
Bitte, cansava; Proa; ntion; Peru. 

The problem of ca!ssava domsctlcation i:z analyzed. The archaeological
tvidence available for the origin of ca-sava in South America, particula.,lythat from Peru, is outlined. The plant is discussed in terms of its
morphology, hatitat, growing conditlons, and yield. The possible
implication:< of the relations-hips between the provagation systema of the
plant and its domes:tication are znalyzed. Dmestication and cultural
intensification are emphasized. (CIAT) See also 0561 0594 0632 
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COO PLANT PHYSIOLOGY
 

0427 
24746 EL-SHARKAWY, M.A.; COCK, J.H. 1985. The humidity factor in stomatal
 

control and itc effect on crop productivity. Cali, Colombia, Centro
 
Internacional de Agricultura Tropical. 12p. Engl., Sum. Engl., 25 Refs.,
 
Illus. (CIAT, Apartado A6reo 6713, Cali, Colombia)
 

Cassava; Water rcquirements (plant); Stomata; Carbon dioxide;
 
Photoyyntheis; Cultivars; Leaves; Colombia.
 

Pecent studies in the lab. on the response of cassava to water stress
 
demonstrated that plants Crown in pots or in the field, with and without
 
soil water stress, were very sensitive to changes in atmospheric humidity. 
Both CC2 uptake rate and 1i.O loss decreased greatly as VPD increased. This 
decreoe in gas., exchange rate was associated with a reduction in leaf 
conductance in the absence of' changes; in leaf water potential. The strong 
stcnatal response to changes in VPD may be of particular importance to 
perenr.ial crops, such as cassava, that may have to endure a long period of 
droughf. Under these conditions, and in the absence of stomatal response to 
humidity, both photosynthesis and transpiration will continue at relatively 
high rates until available soil water is depleted and leaf water potential. 
drops to the lec, required to induce stomatal closure, at which time both 
photosyntheis and transpiration will approach zero. In such case, most of 
the transpirational Ioss will occur during periods of high VPD and low 
photorynthesis:transpir:tion ratio, re-iting in a low DMaccunulation/unit 
water transpired. On the other hand, with a direct stomatal response to 
changes in air hur.idity, available soil water will be depleted slowly, as 
most of the transpirational lo:s will occur during periods of the day when 
VPD is low and water use efficiency in highest. With a prolonged period of 
limited soil water, the treater water use efficiency will lead to a greate" 
total accumulation of 1hotosynthate over the stress period. Thus, the 
direct ston- ital muchanirrn Is beneficial for those crops that experience long 
period of drought. flowcver, with nonl)misting soil water conditions or only 
short periods of soil water stress, optimizing water use efficiency would 
not be as" imro rtant a.,; maximizing photosynthesis and consequently crop 
productivity. Under these conditions nonsensitive stouaata would be 
advantageois. An nypothesis is presented which relates stomatal sensitivity 
to storntal density and is discursed in the light of selection methods for 
var. with oltimum -roductivity under differing conditions of air humidity 
and soil water availability. (AS) 

01428 
25592 EL-SHARAWY M.A.; COCK, J.H.; HERNANDEZ, A. DEL P. 1985. Stomatal 

response to air huridity and its relation to stomatal density in a wide 
range of warr cliiate speules. hotosynthesis Research 7:137-149. 
Engl., Sum. Engl., 41 Refs-., Illus. (CIAT, Apartado Atreo 6713, Cali, 
Colombi a) 

Cassava; Stcomta; Cultivars; Photosynthesin; Water requirements (plant); 
Trans pirat ion; Colombia. 

The gas exchange of 19 widely different warm climate species (including 
cassava) was observed at different leaf to air VPD. In all species stomata 
tended to close as VFD increased resulting in a decrease in net 
photosynthesis. The absolute reduction in leaf conductance/unit increase in 
VPD was, greatest in those species which had a large leaf conductance at low 
VPDs. This would be uxpected even if stor.eta of a-l species were equally 
sensitive. However, the percentage rduction in net photosynthesis (used as 
a measure of the relative sensitivity of stormata of the different species) 
was also closcly related to the maximal conductance at low VPD. Cassava had 

-2 



the highest reduction in a parent photosynthetic rate and leaf conductance
 
(85 and 86 per cent, resp.). Similarly the relative scnsitivity of stomata 
to changes in VPD was closely related to the weighted stomatal density or 
"crowding index". The hypothesis is presented that stomatal closure at 
different VPDs is related to peristomatal evaporation coupled with a high 
resistance between the epidermis and the mesol~byll and low resistance 
between the ctosatal apparatus and the epidermal cells. This hypoahesis is 
consistent with the greater rela ive sensitivity of vtomata on leaves with a 
high crowding index. The results and the hypothesis are dis cussed in the 
light of selection for oj;timal productivity under di~fe.ing conditions of 111 
ani soil water availability, by observetion of -toi:atal density and 
distribution on the ;, -ides of the leaf. (AS) 

04J29
 
26178 ((OZYO, Y.; VEGAWATT, Il.;WAIGIONO, J. 1984. Plant production and 

potenlial productivity of ca:ssava (Vlanihot esculenta Crantz). Bogor, 
Indonesia, Centrai fiesearch in:titute for Food Crops. Contributions 
no.73. 20p,. Engl., aSi. Fag)., Irdon. , 7 .f- . , 1Ilus. (Ceritral 
Rese.rch Int. for Sosd Crops:, Jalan llerC ka 99, Pogor, Indonesia) 

Cassava; CultiVsara; Leaves:; Leaf area; Light; Plant phy:iology; Dry matter; 
Rootn; Plant height; Growth; Ir.doune.ia. 

Plant productiov and ctential produetivity of cass:ava were investigated 
during the 1981 arid 1352 growii:g seasons, at Cikeuveuh exptl. far of Pogor 
Researc: Institute for Food Crop:; (Indonecia). DI!production and tuberous 
root growth were iessa urd and indlices of plant production were analyzed. 
The CGR and IIARhad nsh va uc:-in the active thickering and vnaturation 
growth stages. The oretstticn adjustment of the leaf blade was observed. 
This movement adjunt,!d the reception of incident solai radiaticn throughout 
the day. Variation:; in the angle we re described by the inclination, 
subinolination, and directioi angle:. The ;,otential productivity of cassava 
was analyzed using graftv conbindxig scion ans ,tock of 2 cv. and 1 local 
var. The potential producti'ity Of the tueisous 1oct was found 'o tso 
independent of s:cion character. However, the scion was: a secondary 
influence of root thickeinEg if the :;ock was of a late root thickening 
type. (AS) 

04130 
26368 MELIS, ).J.1.; VAN STADEN, J. 1985. TubriZatior i. cassava 

(Mani hot esculenta): cytokinin and abacisic acid activity in tuberous 
roots. Journal of Plant Phys-iology 113(0):357-366. Engl., Sun. Engl., 
?6 Refs. , illus. (Plant Develoic.ent flesearch Unit, Dept. of Botany, 
Univ. of Natal, Pieterraritzburg 3200, Republic of South Africa) 

Ca:'sava; Plant growth substances; Roots; Analysis; South Africa. 

The nature and distribution of cytokinins and ABA in tuberous root, of 
cassava were studied. Trans-ribosylzeatin, dihydrozeatin, and trans-zeatin 
were tentatively identified as the major cytokinins in tueroun root 
extracts. Cytokinin activity was concentrated in the meristematic region of 
the secondary xylem and in the hloem. This suggests a robl for, cytokinina 
in the regulation of meristematic activity, which is responsible for the 
growth of the tuberous roots. Some cytokinin activity, which coeluted with 
cytokinin glucoside., was. found in extract:; fror the phloem. Inhibitor 
activity, which was tentatively identified as cia-ABA, was present in 
tuberous ,oot extracts. The activity of this hormone did not vary Ereatly 
between the different tissue:; analyzed. (AS)
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C01 PLANT DEVELOPMENT 

0431
 
25585 BARRIOS, J.R. 1984. Contribuci6n al estudio del vigor y del
 

desarrollo inicial de las estacas de yuca (Manihot esculenta Crantz).

(Contribution to the vigor and initial development of cassava cuttings).
In Montaldo, A., comp. Avances en !as investigaciones en los cultivos de
 
ralces y tubdrculoa 
tropicales en Venezuela. Revista de la Facultad do
 
Agronomia do la Universidad Central de Venezuela. Alceance no.33:15-54.
 
Span., Sum. Span., 
42 Refs., Illus. (Univ. Central de Venezuela, Secc16n
 
Ralces y Tub6rculoa, Inst. do Agronomia, Maracay, Venezuela)
 

Cassava; Cultivars; Cuttings; Germination; Timing; Dry matter; Roots;
 
Leaves; Shoots; Leaf area; Brazil.
 

An expt. was conducted in the Escuela Superior de Agricultura Luiz de
 
Queiroz (Piracicaba, Brazil) to determine che performance of 2 cassava cv.
 
in relation to vigor and initial development wher. planted in sand
 
propagators. During 2 periods, cuttings 5, 10, 15, 
and 20 cm long were used
 
to evaluate the following variables: budding percentage; rate of emergence;

total, aerial part, and root DM wt. ;
mean DMwt. of leave6 and shoot stems; 
and mean and total leaf areas. Results show that cuttirg vigor durir i 
initial development is directly related to cutting size, within the limits 
studied. (AS-CIAT) 

01432 
25774 BELTRAN, J.; NARVAEZ, J. ; REYES, R.; ROCA, W.l1. 1984. Efecto de la 

concer.traci6n de nitr6gono, citcquininas, carbon Activado y del volumen 
del recipiente sobra el crecimiento y vlabilidad de los cultivos. (Effect

of the nitrogen concentration, cytokinins, activated carton, and the 
volume of the container on crop growth and viability). In Perca D., M.;
Angarita Z., A., edo. Congreso Nacional de Cultivo de Tejidos Vegetales, 
ler., BogotA, Colombia, 1984. Memorias. Begot&, Universidad Nacional de
 
Colombia. pp.128-134. Span. (CIAT, Apartado Agreo 6713, Cali,
 
Colombia)
 

Cassava; Cultivars; Plant growth substances: Growth; Leaves; Tissue culture; 
Colombia. 

The effect of 11,BAP, ADA, activated carbon, and the size of the container 
on the growth, developcent, and viability of cassava cv. iiCol 22 and 1. Col
 
1467 cultivated in vitro was studied. Forty micromoles 
 of total N in the
medium allowed reduced growth and an acceptable viability of the material to 
be maintained. At low BAP concn. and high saceharose concn., or vice versa, 
at high BAP concn. and low saccharose conan., there is a high rate of 
viability. Growth was not accelerated by 2.5 milligrams ABA/liter.
Viability was greater in the material cultivated in a medium with activated 
carbon and in larger containers. The use of activated carbon and larger 
containers also reduced leaf fall. (CIAT) 

01433 
25770 CORAL, J.C.; MAFL A, G.; BOA, J.C.; ROCA, W.M. 19814.Efecto del
 

cultivo de meristemos sobre el vigor y rendimiento de dos variedades de
 
yuca Manihot esculenta Crantz. (Effect of meristem culture on the vigor

and yield of two cassava varieties). In Perea D., H.; Angarita Z., A.,

eds. Congreso Nacional de CultJvo de Tejidos Vegetales, ler., BogotA, 
Colombia, 19814. Memorias. BogotA, Universidad Nacional de Colombia. 
pp.176-182. Span. 

Cassava; Cultlvars; Apical metistems; Productivity; Cuttings; Leaves;
 
Branching; Colombia.
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The effect of meristem culture on the yield and vigou:of cassava cv. Llanera 
and CMC-40 was studied. In both cv. an increase in root and propagation 
material productivity was observed. Llanera plants propagated through 
meristem culture showed an enlargement of the leaf lobes and a thicker 
mesophyll. The possible reasons for these changes are discussed. (CIAT) 

0434
 
26337 INDIRA, P.; RAMANUJAM, T. 1979. Screening of varieties for salt and
 

drought tolerance in cassava. In Central Tuber Crops Research
 
Institute. Annual progress report 1978-1979. Trivandrum, India. pp.70-72. 
Engl.
 

Cassava; Cultivars; Salinity; Germination; Cuttings; Fertilizers; N; P; K;
 
Water requirements (plant); Timing; India.
 

Cuttings of var. (1-165, H-226, 11-97, and M-4 were plant-! in pots containing 
1000, 2000, and 3000 ppm NaCI to select cassava var. t ,!,-ant to salinity; 
their germination was Ten replications W m.ide for each var.observed. nu' 
In pots containing 1000 ppm NaCl, only 66.6 perc. n ' 11-97 survived; in the 
remaining var. the percentage of survival was L:" !.6. At 2000 ppa only 
H-97 survived (17.0 percent) and at 3000 ppai ncii,: of the var. survived. 
Based on selection by K:Na ratio, 14 var. were planted in pots with the 
recommended NPK dose ard 1000 ppm NaCl. After 1 mo., leaf samples were 
taken to analyze K and Na contents. Var. Ce 22, S-1315, H-398, H-6118, 
11-226, and 11-1253 were tolerant to salinity; H-165, ((-97 (2). H-1687, 
11-1423, H-97, and 1-207 were moderately tolerant, and M-4 and 11-2304 
susceptible. The same 14 var. were used in the study on tolerance to 
drought. Artificial drought was induced by reducing the soil MC to 50 
percent of the origirl level and the relative water contents of the var. 
were determined at the 7th, 8th, and 9th mo. Var. S-1315, H-165, (-226,
 
H-97. H-648, Ce 22, and (-207 were tolerant to drought. (CIAT)
 

01435 
26358 HABANZA, J.; RODRIGUEZ, A.V. 1986. Le bouturage in vitro du manioc. 

(In vitro cassava propagation by cuttings). Brazzaville, Ripublique
 
Populai-c du Congo, Office do la Recherche Scientiflque et Technique
 
Outre-Mer. 4p. Fr., 8 Refs., Illus. (Office de la Recherche
 
Scientifique et Technique Outre-Mer, B.P. 181, Brazzaville, Republique 
Populaire du Congo)
 

Cassava; Clones; Tissue culture; Plant growth substances; Rooting; Culture 
media; Congo. 

The in vitro performance of 2 local clones and 1 from the International 
Institute of Tropical Agriculture was studied using diffe. nt plant growth 
substances. The results demonstrated that cassava clones grown in vitro
 
differ in their performance depending on the culture medium used and that it
 
is useful to grow certain clones in a shoot growth culture medium for 10 
days .id then transfer them to a whole-plant growth culture medium. (CIAT) 

0436 
25586 MANTILLA, J.E. 1984. Propagaci6n de yuca (Manihot esculenta
 

Crantz). Alternativa pars incrementar la tasa de multiplicaci6n. (Cassava
 
propagation. Alternative to increase the multiplication rate). In 
Montaldo, A., ccmp. Avances en las investigaciones en los cultivos de
 
raices y tubrculos tropicales en Venezuela. Revista de la Facultad do 
Agronomia de la Universidad Central de Venezuela. Alcance no.33:55-72.
 
Span., Sum. Span., 6 Refs., Illus. (Univ. Central de Venezuela, Seccei6n 
Races y Tub6rcuos, Inst. de Agronomia, Maracay, Venezuela)
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Cassava; Cultivars; Cuttings; Propagation; Shoots; Germination; Timing;

Plant height; Root productivity; Venezuela.
 

Cuttings of cassava cv. 
OCV 2112 (20 and 5 cm long) were planted directly in
 
the field to increase cassava propagation material. From short cuttings

emergence percentage at 30 days was 841.3and 98.4 percent for 5- and
 
20-cm-long cuttings, resp. 
 The no. of useful stems/plant for use as
 
propagation material 
was 2.1 and 3.4 for the 5- and 20-cm-long cuttings,

reap. Yield of commercial roots/plant was 0.93 and 1.75 
 kg for the 5- and 
20-cm-long cuttings, resp. The 20-cm-long cuttings were found to perform

better; however, when propagation material is scarce for seedbeds, it is
feasible to triplicate the planting area by using 5-cm-long cuttings with
 
the name amount of 
cassava stems and to increase the multiplication rate up

to 2.1 times with respect to that of 20-cm-long cuttings, in identical
 
management conditions (upland planting). (AS-CIAT) 

0437

25587 MIRELES, M.; PAEZ DE CASARES, J. 
1984. Inducci6n de "roseta" en 

yuca (Manihot esculenta Crantz) para la propagaci6n m6ltiple de la planta
in vitro. (Induction of rosette in cassava for in vitro multiple
propagation of the plant). In Montaldo, A., comp. Avances en las 
investigaciones en los cultivos de ralces y tubbrculos tropicales en 
Venezuela. Revista de Facultad de Agronomia de la Universidad Central de
 
Venezuela. Alcance no.33:73-81. Span., Sum. Span., 13 Refs., Illus.
 

Cassava; Cultivars; Tissue culture; Apical meristems; Culture media; Plant 
growth substances; Venezuela.
 

The induction of rosette in the system of multiple propagation from
different sized apical meristems of cassava cv. UCV-2578 from the germplamn
bank of the U. Central of Venezuela was studied using various levels of
and BAP. A sol.d Muranhige and Skoog medium was used 

NAA 
with variations in the

organic components. The crops were incubated at 25 more or less 2 degr3esCelsius, 2000 lux, and 16 h of light. The induction of the rosette occurred 
in the 7th wk. 
Larger apexes gave the best response in formation of
 
rosettes and among the:se, the combination of NAA-BAP had a synergistic

effect, presenting the highest percentage of apex induction and 
 the greatest

rosette vigor. Treatments that included the highest doses of BAP showed a

reduction in apex size and 
 those with the highest NAA dose produced granular
brown-colored callu:.es and had not become organogenic by the end of the 
expt. (AS-CIAT)
 

0438

26348 NAIR, N.G. 1979. Development of dlzease free genetic stock. 
 In
 

Ceitral Tuber Crops Research Institute. Annual progress report 1978-1979.
 
Trivandrum, India. pp.99-106. Engl.
 

Cassava; Tissue culture; Apical meristems; Temperature; Plant growth

substances; Plant tissues; Cultivars; India.
 

The effect of 4 plant growth regulators on the corphogenesis of cassava
 
meristem tips was studied. 
 RAP was the best for morphogenesis, followed by
zeatin and kinetin. 
 To study the effect of growth regulators on the

induction of morphogenesis from internodal segments of 
cassava, diseased
 
plants of var. M-4 and Kalikalan were used as 
sources of the internodes. No
 
morphogenesis was observed. 
 Over 100 meristems each from heat-treated and
 
nontreated diseased (CAMV) cassava meristems were cultured. 
 In both cases
 
regenerated plants remained symptom-free up to the potting stage. (CIAT)
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0439
 
25773 NARVAEZ, J.; BELTRAN, J.; REYES, R.; ROCA, W.M. 1984. Efecto do la
 

iluminaci6n y la temperatura sobre el crecimiento y la viabilidad de los
 
cultivos. (Effect of the illumination and temperature on crop growth and
 
viability). In Perea D., 1i.;Angarita Z., A., eds. Congreso Nacional de
 
Cultivo de Tejidos Vegetales, ler., Bogot&, Colombia, 1984. Memorias.
 

4
Dogot&. Universidad Nacional de Colombia. pp.135-1 0. Spar. (CIAT.
 
Apartado Agreo 6713, Cali, Colombia)
 

Cassava; Cultivars; Illumination; Temperature; Storage; Colombia.
 

The effect of light (0, 50, and 500 lux) and low temp. (10, 15, and 20 
degrees Celsius) on cassava vor. M.Col 22 grown in vitro was studied. The 
best treatment was that consisting of 20 degrees Celsius during the day and 
10 degrees Celsius during the night and 500 lux since the no. of green 
leaves was highest and the viability of the axillary buds and tips was close
 
to 100 percent. (CIAT)
 

0440
 
25688 PAEZ DE CASARES, J. 1984. Brotes foliares in vitro y su producci6n 

a partir de Apices caulinares para la micropropagai6n de la yuca 
(Manihot esculenta Crantz). 1. Efecto del agar. (Leaf shoots in vitro
 
and their production from cauline tip, for cassava micropropagation. 1. 
The effect of agar). In Montaldo, A., comp. Avances en las 
investigacioneo en los cultivos de ralcer y tubtrculoc tropicales en 
Venezuela. Fevista de la Facultad de Agronomia de la Universidad Central 
de Venezuela. Alcance no.33:83-99. Span., Sum. Span., 21 Refe. , Illus. 
(Univ. Central de VWnezuela, Laboratorlo de Cultivo de Tejidos, Inst. de 
Agronomia, Facultad de Agronomia, Maracay, Veneczula) 

Cassava; Cultivars; Apical meristems; Tissue culture; Culture media; 
Venezuela.
 

To produce leaf ,hoot,, and then multiply tliu in vitro by means of 
microcuttings, cf cassava cv. Temranita (short cycle) and Cubana 
(intermediate cycle), 1-mm-long apexes were placed in a solid medium 
containing basic Murashige and Skoog sialts with the organic constituents 
saccharose, thiamine-NCl, inositol, DAP, NAA, and GA. Four commercial
 
brands of agar were tested: Oxoid (Oxoid Limited), Phytagar (GIBCO), Bacto
 
()IFCO), and Purificado (DIFCO). in 0.3 and 0.4 percent conen. Implanted

material was placed u der white cold light (2000 lux) for 16 h/day at 24 
more or less 2 degrees Celsius and 50-75 percent RH. ShooL height was 
highly significative for cv. Tempranita after the 3rd wk.; at the 6th wk., 
shoots of both ev. were apt for cutting, leaving an axillary bud or
 
terminal, and induced to root. Using the Purificado agar resuted in the
 
best shoot height in both cv.; but, at the same time, this agar resulted in
 
2 adverse effects: a large no. of roots in cv. Cubana (less in cv.
 
Tempranita) and callus of 
greater diameter in both cv. In addition, this 
agar is the most expensive of all used. Shoot formation was acceptable 
using Phytagar; shoot heght did not reach that obtained with Purificado, 
but callus of smaller diameter ,!d a mall no. of roots were found in cv. 
Cubana, which generally shows a larger no. of roots. Therefore, this agar
 
could be used at 0.4 percent since favorable responses are obtained in both
 
cv. (AS-CIAT)
 

0441 
26376 RAMANUJAM, T. 1985. Leaf density profile and efficiency in
 

partitioning dry 
matter among high and low yielding cultivars of cassava 
(Manihot esculenta Crantz). Field Crops Research 10(4):291-303. Engl., 
Sum. Engl., 28 Refs., Illus. (Central Tuber Crops Research Inst., 
Trivandrum 695 017, Kerala, India) 
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Cassava;Cu tivars.3Plant development;' Canopy;. Leaves; Leaf area; Growth;
~Dry matter; Foots; Shoots; India. W,4,; 

TeLAD and efficienoy in partitioning DMfor root growth were studied usir9~ 
1cassava cv. H4, H-165,1'1423P H 2304. Ce2,andCi 590 which diffe'r in
-their-Yiel ding- ability. .Low -yiel'ding-ov. (M4"Ci-590, H-'1423;-end-C-6.22)
'maintained~2either suboptimum (over,22Por'supraopimn '(lens then 4)l'evele
orf4AI during the'Emajor groiwth period and this-adversely affected their 
light utilization efficiency. Negative correlation was sho;4n' between LADi 
an light transission ratio. For'better light interception and 
utilization,ia LAI-of 2.5 -3.5 was optimum. Cv. differene'in DM 

'4~partitioning for root growth was noticed, ranging from' 0.3 to 0.7/g D. Cv. 
'Ci 590 was most efficient (70 percent harvest efficiency) in utilizing DM
-for storage root growth. The leaf density profile suggested tha~tCi 590 
productivity could be raised by increasing plant density. DM distribution~between shoot and root was linearly related with total biomass.' TheNHI was 

'more or' less constant after the 4th mo., with the onset of root bulking, to 
final harvest. (AS)'' 

0442 
26335 RA~lJM .1979. Effect of growth regul~ators on cassava. IIn 

Central Tuber Crops Research Institute. Annual progress repor~t'1978-1979.
Trivandrum, India. pp.59-60. Engl. 

Cassava; Plant growth substances; Cultivars; Root productivity; Plant
 
'~height; Leaves; Roots; India.
 

The effect of 3 growth regulators on the -%-:;uct1VitY of 3 cassava var. 
H-2304, and H1-1687) yr. 


of the regulators affected the yield of tne var. (CIAT)
 
(M-4I, was studied for,'.2 Throughout the study none
 

0443 
26334 RANANUJAN, T.; INDIRA, P. 1979. Physiology, of growth and * 

.development in cassava genotypes. In Central Tuber Crops Research 
Institute. Annual progress report 1978-1979. Trivandrum, India. pp.40-58.
"Engl.' 

~ Cassava; Cultivars; Leaves;.Leaf area; Canopy; Plant height; Root
 
productivity; Plant 'developmsent; Dry matter; Roots; Stems; Harvest index;
 
Orowth; Pruning; N; India.
 

Three. expt. were carried out .to study the physiology of growth and ~ 
development of 'cassava var...In the 1st, the physiological variations,
Canopy growth, LAI, HI, DMdistribution, CUR, and root productivity were 
evaluated using cassava var. M-4, H-165, 1-2?04. H-97, Ce 161., Ci' 288,*' 
H1-1423, *Ci 167,. Ci. 590.' and Ce 22. The mean LAI of' the 10 var. ranged from
1.26 to 3.75.. Plant'height'and stem'girth did not have any relationship

with"'root yield; however, stem'girth was related to total DMproduction. In 
the 2nd,~the nonbranch'ing var. H-1687, 11-2304,. and M4-4were used to study"
the effect of topping at the 2nd, 3rd, and 4th mo. of growth'on LAI.. Plant 
height did "not differ notably except when" the'topping'took place at the 2nd 
mo. 'Except for var. 1-4. the root no.' was not affec~ted by the topping. In
the 3rd expt..,LAI was studied in relation to N nutrition in var. 1H-2304.
No significant changes in plant height were observed among treatments when 
the 'dose of. N'was larger than 100 kg/ha. The LAI was highly influenced by N 
up to 150 kg/ha. The CUR was very high at 250 kg N/ha' in relation to the
control, The root yield and no'. increased significantly with N application,
but above 150 kg/ha no effect was observed. (CIAT) 

" 

'' 

f 

, 

' 
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0444 
25769 REYES, R.; ROCA, W.M. 
1984. El cultivo de embriones in vitro como


herramienta para la conservaci6n e intercambio de especies silvestres de 
Manihot. (In vitro embryo cultLre as a tool for the conservation and 
exchange of wild Manihot species). In Perea D., M.; Angarita Z., A.,

eds. Congreso Nacional de Cultivo de Tejidos Vegetales, ler., Bogoth,

Colombia, 1984. Memorias. BogotA, UrLversidad Nacional de Colembla.
 
pp.301-306. Span. (CIAT, Apartado Abreo 6713, Cali, Colombia)
 

Cassava; Manihot; Tissue culture; Culture media; pH; Colombia.
 

The work carried out at CIAT with embryo cultures for the conservation and

exchange of'wild Manihot species is desoribed. Result- indicatu that the
 
wild seeds require a pretreatment for their devel.pment, wnlich consists in
 
subject- ng the seeds to 60 degrees Celsius 
 for 20 days; the pH of the
 
Murashige medium must be 5.5 and the saccharose conhen. of 4 percent. (CIAT)
 

0445 
25743 ROCA, W.M.; SZABADOS, L.; NARVAEZ, J.; BELTRAN, J.; REYES, P.; MAFLA,


G.; ROA, J. 1985. Cassava tissue culture. In Cock, J.H.; Reyes, J.A.,
 
eds. Cassava: research, production and utilization. Cali, Colombia,

Centro Internacional de Agricultura Tropical. Cassava Program. 
pp.173-204. 
 Engl., Sum. Engl., 149 Refs., illus. (CIAT, Apartado A6reo 
6713, Cali, Colombia) 

Cassava; Tissue 
culture; Apical meristem; Plant developmrent; Rooting;

Growth; Culture media; Germplanz.; Horihugeneris; Temperature; Storage; 
Colombia.
 

Meristem and shoot tip culture techniques that have been utilized only in 
the last decade, mainly as a means for ridding selected cassava var. of 
viruses, are described in detail. More recently, the use of these 
techniques has been extended to the maintenance and international exchange

of cassava germplasm. The future of cassava cryogenic storage is promising. 
Min. growth storage is now a viable method for maintaining large


collections in small spaces free of pest and disease risks. International
r'ovement of in vitro cassava provides a valuable safegtuard for miLimizing
the dangers of pest and disease dissemination. The embryo, cell, callus,
protoplast, and anther culture methods are briefly discussed. (AS) See also 
0462 01478 0509 0548 0556 0565 0616 0617 0623 0634 0651 
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C02 CYANOGENESIS
 

0446
 
23944 K4LINDABYUMA, J.M. 1983. Composition chimiquo de la patate douce at
 

du manioc. (Chemical composition of sweet potato and cassava). In
 
Ndamage, G.; Gatarasi, T.; Mulindangabo, J., eds. Culture et s6lection du 
manioc et de la patate douce au Rwanda. Journ6es d'6tudes, Rubona, 1983. 
Compte-rendu. Rwanda, Institut des Sciences Agronomiques du Rwanda. 
pp.107-118. Fr., Illus.
 

Cassava; HCN content; Cultivars; Sweet cassava; Bitter cassava; Rwanda.
 

Data related to the HCN content in fresh cassava, the HCN conn. in the 
steeping water, the ratios of the HCN conn. in the var. grown in Rubona and
 
Karama (Rwanda), and the correlation between the solubility vs. humidity
 
ratios at both sites are presented. The relationship between the starch and
 
water contents of the sweet var. studied is also presented. Only the
 
definition of the lethal dose and the resp. assessment of the min. HC
 
content determine the difference between sweet and hitter cassava.
 
Indications of the performance of cassava var. can be obtained on the basis
 
of the ecosystems and of the physical, chemical, and technical treatments to 
which they are submitted. iCIAT)
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C03 CHEMICAL COMPOSITION, METHODOLOGY AND ANALYSES
 

0447
 
26134 HOLLOWAY, W.D.; MONRO, J.A.; GURNSEY, J.C.; POMARE, E.W.; STAGE, N.H. 

1985. Dietary fiber and other constituents of scme Tongan foods. 
Journal of Food Science 50(6):1756-1757. Engl., Sum. Enjl., 15 Refs. 
(Applied Biochemistry Division, Dept. of Scientific & Industrial 
Research, Palmerston North, New Zealand)
 

Cassava; Water content; Food energy; P"oteln conteot; Fat content; Sugar 
content 
Starch content; Ac:hcontent; Fibre content; Tonga.
 

Components of dietary fiber (soluble nonstarch polysaccharide, pectin,
hemiccllulose, cellulose, and lignin), water, energy, protein, lipids, and 
starch were measured in banana, breadfruit, cassava, coconut, mango, pawpaw,
plantain, sweet potato, taro, and Pacific yam, all from Tonga. Tongan foods 
were generally higher in dietary fiber than New Zealand foods, consistent 
with the hypothesis that dietary fiber is an important factor contributing
 
tc : lcu. r inidanc. f certain gastrointestinal disorders in Tonga than in 
New Zealand. Cassava total dietary fiber content was 1.14 percent. (AS) 

014148 
26303 HAMAT, E. ; RAGAB, H.H.H. 1971. Rapid d.termination of starch in

tapioca tubers for control purposes. Serdang, Selangor, Food Technology
Research and Developmrent Centre of flalaysia. Report no.49. 21p. Engl., 
Illus.
 

Cassava; Starch content; Analysis; Malaysia. 

Three methods to rapidly determine the starch content of cassava roots are 
described in detail, namely, the specific gravity, the iodine, and the
 
anthrone methods. (CIAT)
 

0449 
21456 
PALAFOX, A.L. 1982. Animal sciences. In Guam Agricultural

Experiment Station. Annual 
Report 1982. Mangilao, Guam, University of 
Guam. College of Agriculture and Life Sciences. pp.55-57. Engl., Sum. 
Engl., Illus. 

Cassava; Cultivars; Composition; Ash content; Mineral content; Ca; P; K; Na; 
11g;Cu; Fe; fn; Zn; Leaves; Petioles; Boots; USA. 

In Guam, 6 carrvava cv. were evaluated 
to determine and differentiate their 
potential for human end animal nutrition. The growth and the color of 
stems, petioles, leaves, and roots were observed and data were taken on the 
no., wt., diameter, and clrcumference of roots; the chemical composition of 
leaves and petioles was also studied. The ash content varied between 
6.35-7.04 percent for the leaves and between 9.25-11.15 percent for the
 
petioles. With the exception of Mg, Cu, and Fe, the mineral content was
 
higher in the petioles than in the leaves. Cv. GAL 2 produced the heaviest 
root and cv. PAL I the lightest (5.59 and 2.94 kg, resp.). In general, the 
cv. that produced the heaviest roots also produced the heaviest stems and 
leaves. (CIAT) 

01450 
26193 TELES, F.F.F.; OLIVEIRA, J.S.; SILVEIRA, A.J.; BATISTA, C.M. 
 1985.
 

Fatty acids, carbohydrates ard crude protein in twenty cassava cultivars 
(Manihot esculenta Crantz). Journal of the American Oil Chemista,
Society 62(4) :706-708. ngl., Sum. Engl., 10 Refs. (Depto. de Quimica, 
Univ. Federal de Vicosa, 36.570 Vicosa-MG, Brasil) 
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Cassava; Cultivar3; Fat content; Protein content; Carbohydrate content;
 
Analysis; Brazil.
 

Twenty cassava cv. were analyzed for fatty acids, nonstructural
 
carbohydrates. and CP contents. The main constituent fatty acids were 
myristic, palmitic, stearic, oleic, linoleic, and linolenic. Trace amounts 
of lauric, myristoleic, and palmitoleic acids were detected. Saturated 
acids ranged from 26.58 to 58.05 percent. Acid-digestible carbohydrates 
ranged from 11.82 to 40.70 percent of the green matter. Reducing and 

nonreducing soluble ollgosaccharides were also determined. CP ranged from 
1.39 to 4.70 percent of the DM. Linear regression analyse- were made, but
 
no significant correlations were found. Some possible genetic relationships
 
are proposed for certain cv. (AS) See also 0446 0487 0495 0509 0633
 
0636 0651
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~v cO0 -PLANT NUTRITION 

'~26341~ BALAGOPAL, C., POTTY, V.P. 1979. "'Plant microbe-interrelationship in 
caisavya. rIn Central TuberCrops Research Institute. Annualrprogress 
report 1978-1979. Trivandrumo' India, p'p.79-80,. Engl. 

ceh ofi n neeoefasshedding on the ammonification and' 
nitrification process ina lateite soil was studied; the nitrification rate 

_wasconstant after 105 days of incubation. The inocultion of Azotobacter 
did'not have any effect on the growth of 'cassava nor were there significant 
differences arong treatments. (CIAT) 

04I52 

25792 BLJRCKHARDT'E.A. ; HOWELER, R.11. 1985. Efecto de la inoculaci6n de 

cepas de micorriza sobre el crecimiento de yuca en'varioa suelos 
b-naturale' en-el invernadero. (Effect of the Inoculation of mycorrhizal 
strains on.'the growth of cassava in several natural soils in the 
greenhouse). In Sieverding,'E. ; -S&nchez de Prager, H.; Bravo 0., N., 
eds. Curso Nacional sobre Hicorrizas, '10.,.Cali, Colombia, 1984. 
Investigaciones sobre micorrizasen Colombia: memoris. Palmira, 
Universidad Nacioni de Colombia.'pp.140-153. Sum. Span.5,Span., 5 
Refs., Illus. '(CIAT, Apartado A6reo6713, *Cali, Colombia) 

Cassava; Hycorrhizae; Inoculation;' Soil physical properties; Cultivara; 
Erosion; Orowth; Fertilizers; P; Colombia. 

A series of trials were conducted to evaluate the response of cassava to 
inoculation"with mycorrhizal strains under various levels of P 
fertilization, in different natural soils andin eroded soils of 

', 	 cass'ava-'growing regions-in Colombia.. Only' strains C-i-1 (Glcaus manihotis) 
andC-10(Entrophospora colombiana) resulted in significative responses in 
the soils used. The remaining strains had a response similar to the av. of 
native strains.. When inoculating cassava with strain C-1-i and applying 3. 
doses of P in 6 natural soils, a response to P'fertilization was observed 
only at the 10O k&/ha level. "The'effect of inoculation was measured with 

' various 'trains in 10 natural 'soils, ard only in the soils of Carimagua ' 

S(Reserva and Alegria) a highly signifJ,ant response was obtained' due to the ' 
low efficency'of native mycorrhizae nd to the low fertility of these 2 
soils. (AS-CUAT) ''', 	 ' 

25791i- HOWELER, R.H. 1985. Aspectos prAticos de la investigaoi6n de 
micorrizas vesiculo-arbuscular e

s demostradoa en eultivo de Iscl yuca, 
', (Practical aspects of the researrh on veslcular-arbuscular mycorrhizae, 
r	demonstrated in cassava). In Sieverding, E.; SAnchez de Prager, H.; 
Bravo 0., -N., eds. Curse Nacional sobre Micorrizas, 1o., Cali, Colombia, 
1984. Investigaciones sobre icorrizas en Colombia: menorias. Palmira, 4
Universidad Nacional-de Colombia. pp. 4-61. Span., Sum. Span., 2 Refs.,
 
Illus. (CUT, Apartado A6reo 6713, Cali, Colombia) ' 

Cassava; Mycorrhizae; Inooulation; Soil physiual properties; Soil analysis;
Cultivars; pHl; Fertilizers;. P;'N; K; Soil fertility; Dry ma~ter; Field 
experiments; Laboratoryexperients;- Colonbia. ' 

Results of trials on field inoculation o~fcassava with vesicular-arbuscular
j :::::::::::::::::
... :::::::::::
mycorrhizal strains in Carimagua and hondono (Colombia) were registered.

Some strains such as C-1-1 (Olomus manihotis)-were found to be adapted to 
various edaphoclimatic conditions, while others can b~emore specific to 

-'

' 

"
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' 

' 

' 
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ortain conditions.- In greenhouse it .trials some,>,wasconfirmed that 
.v\esicular.arbuscular mycorrhizal strains presentdirffrnes in their' 
toleance to'soJl I acidity and fertility, asl el 1 a t thie levels of-N and K'-'~ 
fertil ization'tn-greenhouse trialsCsaeimportant fatbr' were also~dermied-for'I~e production, of' vicular-arbudlar mycorrhizal'inoculum 

t effective sources' of ind ul s'.'.Tha, trai sought to find a more rnt 

e icienand 7aaidaand r ela tivelyti i n esubtrte ndthe 1~host plant. "'Finally,,thereis-an -explanation on'how to 
infeoted ruotlets, if they re to. utilizedas surces of~~eiuaruclrmcrhzlino'culua in~essava, (AS-CdAT) 

44' -- ''~~'~ c'''- 0454. i-<. 
k ?:-2 5744i OWELER R'H 1985. Mineral nutrition and fertiliztionof cassava. 

4 4'pA review of recent research, IndCohk, J.Ho; Reyes, JA.,, eds. Cassava: -.-- } 
research, production and utilization.,Cali, Colombia, Centro n 

de hiculturaPnInternacional' Program.Tropical.;Cassava pp. 2119-320. 
Engl.- Sumn.Engl., 66-Refs., TllUS , 

Cassava; Soilphysical propaertieS N; P;aK; S; Ca; Mg; Nutarent uptake;
 
Mineral deficiencies; Soil analysis; Plant tissues; Mineral content; p,; Al;
~~ Zn, Mn, Salinity; Fertilizers; Manures; Timing; Colombia..
 

Recent research on mineral nutrition and fertilization of cassava is 
reviewed. Cassava grows relatively well on acid and infertile soils; 
however, for high yields the crop requires high levels o fertilizatin, 
especially K, which is removed in large quantities with each root harvest. 
In many acid Infertile soils it is recommended to apply a sallarount of 
dolomitic lime (or calcitic lime withsavo to supply Ca and Mg as nutrients. 
Ilnitially P is often the most limiting element, but after a few years the 

-level of-P application can be reduced while that of sehould be increased to 
prevent soil Y exhaustion.s Although the plant has large amounts of-N in 
bthtops and root,., much of this is returned to thesoil in fallen leaves 

44.and 
 is recycled. Except in very sandy and low OMsoils there in a lower 
rerponse to application of N-than of Por K. "Of the minor elements, Zn in 
the most important; it can be supplied cheaply as a cutting treatment in 2-4 
percent ZnSO4.7M20 solution. -In general it is recommended to apply rather 
Insolub~le fertilizers or soil amendmen~ts broadcast and incorporated

preplanting,- while highly soluble sources are best band applied near the
 
cutting7 all at time of plantinfg or split applied at planting and 2-3 me.
 
later in sandy soils. (AS)
 

0455 4
*25512 JONAS, J. 1984. Panama installs cassava experiment. Benchmark 

Sites News 8(-4):5,8.Enl 

Cassava; Research; Cultivars; Al; Agricultural line; Leaf area; Root
 
productivity; Branching; Panama.
 

Apart of a cooperative research effort with International Benchmark-Sites . 
44~ Nework-for Agrotochnology Transfer, the Institute de-Investigaci6n

T"Aropeuult de PanamS established 2 cassava expt. in May 1984, in a Typio
Touutof-Ocu in-Ithe Province of Veraguas. One expt.. was designed to 

study the differential response of cassava cv.- to Al toxicity and, the other 
to observe the response of cassava to increasi ng application rates of, lime. 
Preliminary, results of. the 1st expt. showed a range of branching habits that 
appeared to be var.--in -character; data indicated that root yield- performance 

4 ~is'not assoc±idtea with dominance of a particular branching habit, Also, no 
clear, relationship was, found between LAI and root yield. In general, the 
results. indicate the existence of -local genotypes with the potential to-. 
produce relatively high yields under high 'Al content and low pH conditions.- -' 

(CIAT) -1 
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'~26333'M08ANKUMAR, B. NAIR, P.OPO0jPTTY; '\'V.P. 1979. Effect of sulphur 
c fertil on the yield:and, quality of cassava. In CentralK~onitaining izers 
Tuber: Crop, ,Reearch Institute,, Annual progress report 1978-1979. 

Ca,,sava; Cultivars; Fertilizers;6 ; Soil analysis; Root productivity; Starch :,4~content; HCN ontent;',India.' ''~~ ~ , , 

The effeot' ceveral 'fertilizers with or without S on the yield and quality
of cassavawas studiedina randomized blook design with 9 treatments and 4 
replications. The soluble S content of the soil increased with the 

.~'?application of;different levels of the 3-containing fertilizers, but itz 
decreased with the ageof the crop. In:generalt the S-containing
fertilizers produced a higher cassava root yield. The root starch content 
also increased with the epplication of S-containing fertilizers, but the HCN 
content decreased. (rAT) 

0457 
26331 'NOHANKUAR, B.; HAINI. S.B. 1979. ln luence of molybdenum and 

nitrogen on the yield and quality of cassava in acid laterite soil. In
 
Central Tuber Crops Research Institute. Annual progress report 1978-1979.
 
Trivandrum, India. pp.35-36. Engl.
 

Cassava; Cultivars; Ho; N1;Soil physical properties; Root productivity; HCN 
'. : -content; Starch content; Dry matter; India, 

The effect of Mo and.N on the yield and quality of cassava grown in an acid
 
laterite soil was studied in a randomized block expt. with 16 treatment
 
combinations and 3 replications. Increasing application rates of N
 
significantly increasedroot yield but there was not-a significant increase
 
in yield due to Ho application. HCN content also increased as the level 
or
 
N increased, but with increasing levels of Mo it decreased slightly. None
 
of the treatments affected the starch and DH contents or the cooking quality
 
of the roots., (CIAT)
 

0458 
26330 NAIR, G.M.; PRAHAKAR, M. 1979. Effect6f nitrogen and pctash on 

tuber yield and quality of cassava. In Central Tuber Crops Research 
Institute. Annual progress report 1978-1979. Trivandrum, India. pp.33-34. 
Engl. . . 

Cassava; N;.K; Cultivars; Fertilizers; Dung; P; Root productivity; Dry
 
matter; ICN content; India.
 

The effect of N and K on cassava root yield and quality was studied using 4 
cassava var. 
(H-165, H-2304, H-1687, and M-4) and 10 NK combinations (50-50,

50-100, 50-150, 75-75. 75-150, 75-225, 100-100, 100-150, 100-200, and
 
100-250) in a'split plot design. The FYM and P were applied in a uniform 
basal dose of 12.5 t and 75 kg/ha. resp'. Var. -2304 was superior to the 
other var. in root yield. The NK fertilizer combination of 100-100 was 
significantly superior to the combinations 50-50, 50-100, 50-150, 75-75, and
 
75-150, but not to the others. The influence of N was more pronounced
 

. regarding root-production than that of K. Var. H-2304 al.so showed the 
highest root D content (35.0 percent) and var. 8-165 the lowest (26.5: 
percent).. The fertilizers did not have any effect on root D14and HCN 
contents. The CN content was significantly higher in var. 8-165 and lower 
in var. -1687 and M-4. The NK ratio recommended as optimum for good yield 
and root quality is 100:100. (CIAT) 



0459
 
25793 SIEVERDING, E.i CADAVID, L.F.; GALVEZ A., L. 1985. Ecologia de la
 

miccrriza vesiculo-arbuscular en yuca y el efecto de algunas prActicas
 
agron6micas incluyendo la inoculaci6n de campo sobre ella y la producci6n
 
de yuca. (Ecology of the vesicular-arbuscular mycorrhiza in cassava and 
the effect of some agronomic practices, including field inoculation, on 
cassava and its production). In _ .; SAnchez de Prager, M. ; Bravo 
0., N., eds. Curse N&acional sobre Micorrizao, 1o., Cali, Colombia, 1984. 
Investigaciones sobre micorrizas en Colombia: memorias. Palmira, 
Universidad Nacional de Colombia. pp.194-208. Span., Sum. Span., 10 
Refs., Illus. (CIAT, Apartado Atreo 6713, Cali, Colombia) 

Cassava; Mycorrhizae; Cultivars; Mulching; Temperature; Rainfall data;
 
Inoculation; Root productivity; Colombia.
 

In a field trial in an Inceptisol (Quilichao, Colombia), rootlet infection
 
of 2 cassava cv. was recorded during 1 yr, as well as the no. of spores of
 
the vesicular-arbusoular mycorrhizae population. The effect that stubble
 
mulching and field inoculation with Glomus manihotis had on the population 
of vesicular-arbuscular mycorrhizae was also determined. Overall, the
 
infection of cassava roots was greater during rainy periods than in periods 
with less rainfall. Stubble mulching reduced infection, especially of M Ven 
77, during the 1st half of the year. Infection increased 6 mo. after 
plantin! due to field inoculation with 0. manihotis. The max. no. of spores 
was found 9 mo. after planting, thereafter decreasing until harvest; the no. 
of spores was always higher for cv. M Ven 77 than for M Col 638. The 
optimum no. of vesicular-arbuscular mycorrhizae spores was reached wore 
rapidly (after 6 mo. of [rowth) in the stubble mulching treatment; these 
data also correspond to the field inoculation treatment. Without stubble 
mulching M Col 638 yields were lower than those of M Ven 77. Stubble 
increased yields siEnificatively and both cv. yielded the same with 
mulching. Field inoculation increased yields, though not significatively; 
however, the C.V. of yield decreased due to inoculation. (AS-CIAT) 

0460 
25745 SIEVERVIJG, F. ; HOWELER, R.H. 1985. Function of 

vesicular-arbuscular mycorrhiza for cassava growth. In Cock, J.H.; 
Reyes, J.A., eds. Cassava: research, production and utilization. Cali, 
Colombia, Centre Internacional de Agricultura Tropical. Cassava Program. 
pp.321-339. Engl., 16 Refs., Illus. 

Cassava; l'yeorrhizae; Growth; P; Nutritional requirements; Nutrient uptake; 
Inoculation; Cclombia. 

The symbiosis mycorrhiza/plant root, the distribution and function of
 
vcsLicular-arbuscular mycorrhizal (VAN) fungi, and the importance of these in 
the nutrient uptake by the plant are described. The dependence of cassava 
on the VAH fungi Is analyzed; the obtainment of inoculum sources and methods 
of field inoculation are described in detail. In relation to their 
function, the VAN fungi Glomus manihotis and Entrophorpora colombiana have 
demonstrated ts be more efficient than the native mycorrhizal populations. 
The collection, isolation, and maintenance of VAN fungal isolates, the
 
screening procedures in the greenhouse (efficiency in P uptake and ability 
to compete with native mycorrhiza), and the transfer of technology are 
discussed. (CIAT) 

01461 
26379 SIEVERDING, E.; HOWELER, R.H. 1985. Influence of species of VA 

mycorrhizal fungi on cassava yield response to phosphorus fertilization. 
Plant and Soil 88(2):213-221. Engl., Sum. Engl., 22 Refs. (CIAT,
 
Apartado A6reo 6713, Cali, Colombia)
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Cassava; Myocrrhizae; Cultivars; Field experiments; Laboratory experiments;
 
vertilizers; P; Colombia.
 

At 3 different sites with acid soils in Colombia, field trials with cassava 
were monitored for frequency of vesicular-arbuscular mycorrhiza. Increasing 
levels of P from 0 to 200 kg/ha had been applied. The fields differed in 
the compositic,, of species of vesicular-arbuscular mycorrhizal fungi. At 
all sites, infection of the roots by the total mycorrhizal population 
decreased with increasing P fertilization, but at 2 sites the relative 
frequency and activity of I species, Glomus manihotis, increased with 
increasing F applications. This species was only present at 2 sites, and 
only in these sites a cassava yield response to up to 200 kg P was found. 
The differential activity of fungal species was confirmed in greenhouse 
trials, where Entrophospora colombiana was found to be most effective at 50 
kg P and 0. manihotis at 200 kg P. (AS) See also 0443 04611 0466 0617 
0623 
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~ D01'E'0IL WATER, CL1!ATE AND FERTILIZATION 

)25enQe !ZTe3peratue4i.Adubacayaminerlla foiarradicular , 
SdratOi andiocaltuanihot eculenta Cr|anta) .: (Cmpar i'f~btween rbo and'-eaf~mineral fertilization' in cassava). : Tese Meatrado.~i~ 

'4 Are6ia- PD, Brazil;' Universidade Federal 6daraiba. 97p." Port., SuM.~ "~>~ ~ 

.. Cth va; Clieatce'i reienteTeperature Rainfall data; Soil physical '.. 

properties, Land prcparation, Aprvicultural lime; Planting; Spacing; 
- FCultiars Soil analyai; Fertilize rs;N; P; K; Leaves; Roots; Drymatter; : 

StarcPort.mze Engl','6 Refs'~': content;IeRoot'productivity; Produtivity;'Plant heisht; !: : ' .s .arvest 
index, Mine'ral cntent;'Staticalnalysis; Economicsa;CostD; Income; 

Comparative studies of the effects of the chemical, fertilization of the 
-roots and leaves of cassava were carried out on a medium textured dystrophic
Latossol in Areia,(Paraiba, Brazil) in 1983-811. A randomized block design
A ina 2M3 + 1 factorial arranpcuent was' used with 9 treatmnent.- and 5
 
replications. Root fertilization rates were'50'vg N + 80 Vg P + 
40 kg K/ha,
the [ being applied in 2 periods and the othe nutrientsa t planting.
Foliarfertilization was applied at 60, 120,210, and 270 days after the
 
germination of the autti tins.
Harvesting took placen12 m. after planting,.

The paramneter's evaluated were wt, or roots and aerial parts, root DH
 
content,~stem diameter, plant height, starch content, root diameter and 
length, and HI.'Root production was16.32 and 9.80t/ha for the root- and
leaf-fertilized plants, reap. The root-applied P significantly 'influenced i~ ''' 

all the parameters studied except wt.'of the fres..h-leaves and HI.- " 
Leaf-applied N enhanced the production of fresh leaves, althoughi not 
aignificantly. K' prepented a positive 'and significant interaction with P
for: root yield; root DM; total canopy, stem, end fresh leaf DMicontents; ' 
plant height; ond leaf -K and P contents at 120'and 270 days, reap. , after 
total germination of cuttings. ' showed a npositive end' ignificant 
interaction with P for the production of fresh leaves and with the K for 
stem diameter' and leaf P content at 60 and 270 days after the germination of,
the cuttings.' In relation to the economic analy~iis,' the most profitable
treatment was that in which N was' applied to the leaves and P and r to the 
roots. (AS) 

0463........ 
24732 BENVENUTI, 0.; CRUZ, L..; CEDE)R0, J1.; BARCIA, 0.; VILLAVICENCIO , A

TOAPAIITA, C,; VALDIVIA,. 1976. El cultivo de la yuca:- instrucciones 
prhcticas. (The 'oultivrt.I'onof cassava: practical instruuitions).d

Portoviejo, Ecuador, Ministerio de Aricultura y Oanader, a. Prog 44a d~~i<,'. Tubtrculoa y Ralces. Proyacto FAO-ECU/71/522. Serie 'ultivos no.5. 18p. 

Spn. Illus.
 

Casaava; Cultivation; Soil physical properties; Scil analysi-'; Land'
 
4preparation; Cultivar3; Cuttings, Selection, Planting,; Spacing; Timing;


Fertilizers, 
 Water requirements (plant), Weeding, Herbicides, Insecticides,
Disease control, Harvesting, Root productivity, Storage, Rotational crops, 
,Ecuador. 

A practical manual with recommendations for the successful cultivation of 
cassava is presented ,The recommended practices emphasize land selection4 
and its proper preparation, soil analysis, planting of good cassava var., 
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and the utilization of selected (uttilps. Instructions are given for the 
planting of cuttings in vertical, slantea, or horizontal position, cpacirg
and plant.ing time, and adeouate fertilizat.on. Plant water requirements,
manual and chemical weed control , chemical p-tc control and cultural disease 
control, pruning, yields, preservation of toots and cuttings, and the need 
of crop rotation (especially with legumes, maize, sesame, c:tton, and 
others) are indicated. (CIA)
 

0464
 
25259 HOWELER, 
 R.H.; CADAVID, L.F. 1984. Pr'ctica: de oonservaci6n de 

suelos para producci6n de yuca en ladera. (Soil conservation practices
for the production of cassava on hill.-ides). Suolos Eceuatoriales 
14(1):303-310. Span., 5 Refs., Illus. (CIAT, Aartado Areo 6713, Cali, 
Colombia) 

Cassava; Cultivars; P; Nutritional roquirements; Agricultural lime; Land
 
preparation; Fertilizers; N; K; 
 Dung; Erosion; Colombia.
 

To identify cultural practices that permit th1 cultivation of cas:avo on
hillsides without c'ausing damage to the soil, the result:l of research on 
cassava in the Hondomo regicn (Cauca, Clomtia rtegordio:g adapted Qv.,

adequate fertilization, mothods Cf soil 
 zr;aratio.,erosion controlai 
practices are presented. Among 21 ca!.:a;,v cv.,' ptante,2 it, plot:: with G and 
150 kg of P/ha, the best yiclds were obtained with P aspllicatiori nr.dthe cv. 
M Col 113, CMC 40, and CNIC 92 (37.I, 26.11, and 31.3 t/ha, re;.). It was
confirmed that once the soil ii droe,'d,it is cifficult to recover it:
 
productivity through fertiliza tion :siise not 
 oinv thli nlitients of the
 
vegetal cover are lort but alf.c the Sater rt(:nt'or caaeLty, the. L c d
 
structure, and a larG propotiton of thc nycorri.izi, pu;culation. The
 
fertilization recosoiendd for the noilt in the regi0n conrOc to of 100 kg V, 
50 kg P, and 100 kg K/ha. 

A 
Among 7 :,oil treparaticnr t'-e't .t.- and


cultivation ractices ir gua Flanes, thc 
htt :o i los due to. ero.ion
 
and the highe,:c yield:, (13.3 an, 17.6 t/ha) w:,ri ottainmd (1) soil
 
preparat ion with oxen, dou'.e ca7:w va row: 
 altcrnted with 1 r of ttrachiaria 
and (2) without [reparaticn a nd l ntin.g witi, a pk. 'x at FC x 80 C:, with 
the application nfi line and fertilizers. Ci: hill, ides, to improve the 
yields/ha it in; r'qci -rd to hav good feotilizsticn, use ada ted var. with
 
good yield potential, s;eluect healthy and thick cuttingL, control ano, and

white grubs, and have a good weed control. 7o bi-tter contiol the runoff, it
 
is recomrended to reare the land and Plast the orop in contour, plant

strips of live grass barrier's, coverV t- coil with ia z, or s ugarcane mulch,
 
and intercrop eassava witi, ast growing crops. (CIAT) 

0465
 
211584 JAC:SON, G.; 5REEN, J. 1985. Cassava. 
 In ---. Collecting,

de:-cribing and cvaluatini- root crops. Suva, Fiji, Foci and Agriculture
Organization of the Unitt i Nations. RAS/83/001. Ficld Ducuneit no.8. 
ppl.6,8-11,38-46,59,6162,-68,O-8ti,1-9. Engl., 32 Ref:;., Illu;. 
(Plant Protection Project, United National DevelolMent. Prograir., Private 
Mail Bag, Suva, Fiji) 

Cassava; Cultivation; Planting; 'pacing; Fertilizers; Inseoticides; 
Acaricides; Harvesting; Plant anatomy; Agronoic ciaracters; Pro;;agation;
Cuttings; Amblypelta; Unaspit; citri; Tetranychu-'; Cercosporidi n henningsii;

2Cassava African mosaic virus; election; Oceania. 

Recammendations on the cultivation (planting, fertilize:rs, weedit.g, 
,ent

control, harvesting) and rapid propagation technique,. of sat;sva, sweet 
potato, yam, and edible aroid; in the South Pacific are given. A list of 
descriptors for the identification of cassava is also precnted as well a:; 
the "valuation guidelines. (CIAT)
 

- 19 

http:fertilizat.on


0466 
26332 MOHANKUMAR, B.; NAIR, P.G. 1979. Effect of level and frequency of
 

lime application on the yield and quality of cassava. In Central Tuber
 
Crops Research Institute. Annual progress report 1978-1979. Trivandrum,
 
India. pp.36-39. Engl.
 

Cassava; Agricultural lime; Cultivars; p1l;Soil analysib; P; Ca; Root
 
productivity; Starch content; HCN content; Mineral conte.lt; K; Economics;
 
India.
 

The effect of lime application on the yield and quality of cassava grown in 
a laterite soil was studied in a randomized block expt. with 15 treatments 
and 3 replications. Soil p1land exchangeable Ca conternt progressively 
increased as the level of lime increased. Lime application had a beneficial 
effect on the increase of available P. although the effect was not too 
pronounced due to the high initial P status of the soil. The root 
productivity and starch and P contents also increased with lime application, 
but the different levels of lime did not influence root 1CNor K contents. 
(CIAT)
 

0467 
23936 WILFRID, J. 1983. Influence des facteurs bcologiques dans la 

croissance et le rendement de la patate douce (Ipomoa batatas poi ')et du 
manioc (Manihot esculenta Crantz). (Influence of ecological factors on
 
the growth and yield of sweet potato and cassava). In Ndamage, C.;
 
Gatarasl, T.; Mulindangabo, J., eds. Culture et s~lection du manioc et de
 
la patate deuce au Rwanda. Journes d'Ltudes, Rubona, 1983. Ccmpte-rendu.
 
Rwanda, Institut des Sciences Agronomiques du Rwanda. pp.28-36. Fr.
 

Cassava; Climatic requirements; Temperature; Rainfall data; Photoperiod;
 
Soil requirements; pH; Nutritional requirements; Sell conservation
 
practices; Rwanda.
 

The climatic (temp., photoperiod, alt., rainfall) and edaphie (soil pH) 
requirements of cassava in Rwanda are described. Soil preservation is 
discussed. (CIAT) See also 01131401453 01451 01455 0456 0457 01458 01459 
0470 0475 0477 0487 0490 0548 0549 0556 0610 0611 0616 0617 0620 
0622 0623 0627 0630 0632 0633 06110 0643 0644 0646 0650 0653
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D02 CULTIVATION PRACTICES: PROPAGATION, PLANTING, WEED CONTROL AND HARVESTING
 

0468
 
26180 COCK, J.H. 1986. Cassava production. In ____ ., ed. Global
 

Workshop on Root and Tuber Crops Propagation, Cali, Colombia, 1983.
 
Proceedings or a Regional Workshop. Cali, Centro Internacional de
 
Agricultura Tropical. pp.17-22. Engl., I Ref. (CIAT, Apartado A6reo
 
6713, Cali, Colombia)
 

Cassava; Production; Cuttings; Growth; Plant development; Root productivity;
 
Ecosystems; Propagation; Cultivation; Uses; Colombia.
 

The worldwide import.ance of cassava and its uses are mentioned, and the
 
growth and development of cassava propagated through cuttings are described
 
as well as the cultivation systams used for cassava production. (CIAT)
 

O469 
25742 COCK, J.H. 1985. Rapid propagation techniques for cassava. In
 

__ .; Reyces, J.A., eds. Cassava: research, production and
 
utilization. Cali, Colombia, Centre Internacional de Agricultura 
Tropical. Cassava Program. pp.165-171. Engl., Illus. (CIAT, Apartado
 
A6reo 6713, Cali, Colombia)
 

Cassava; Propagation; Cuttings; Shoots; Growth-chamber experiments; Rooting;
 
Leaves; Petioles; Temperature; Colombia.
 

Two techniques for rapid propagation of cassava developed at CIAT, multiple 
production of )hoots and propagation of axillary buds, are described. The
 
1st requires tne use of lignified cuttings, from which the shoots are
 
removed to be rooted; each shoot consists of a node, an internode, an
 
axillary bud, and a leaf. The 2nd uses unlignified material as propagules. 
Leaves with their axillary bud and a small portion of stem tissue are cut 
from healthy mother plants; the leaf lobes are cut so that the leaf forms a 
rosette. (CIAT)
 

0470
 
25270 FRESCO, L. ; MUAKA,T. ; N'TEN ANGIUNG, S.; PEETERS, L. 1983. Le 

manioc: varidtbs et techniques culturales; r6sultats des essais r6alis6s 
a Kingungi, Mosambo et Lobe (Bandundu). (Cassava: varieties and
 
cultivation techniques; results of the trials carried out in Kingungi, 
Mosambo, and Lobo (Bandundu)). Zaire-Afrique no.176:355-362. Fr. 

Cassava; Cultivars; Cultivation; Root productivity; Zaire.
 

A trial was conducted in 3 localities (Lobe, Mosambo, Kingungi) in Zaire to 
study 6 var. from the Programme National Manioc, 2 local var. , 2 cultivation 
techniques (planting on ridges with or without burning and with or without
 
green manure), and the planting site. Yields depended on the agroecological

environment and the cultivation techniques, and varied from 1 to more than 
20 t/ha according to tte var. and the trial plot. After 12 mo. most of the
 
var. show an av. superior to the one obtained traditionally as long as (1) 
planting is done at the beginning of the rainy season in fields left under
 
fallow for several years; (2) healthy 20-25 cm cuttings, a plant density of
 
10,000 plants/ha, and contour ridges are used; and (3) weeding is practiced
 
regularly. (CIAT)
 

01471 
26179 GLOBAL WORKSHOP ON ROOT ANDTUBER CROPS PROPAGATION, CALI, COLOMBIA. 

1983. Proceedings of a Regional Workshop. Cock, J.H., od. Cali, Centro 
Internacional de Agricultura Tropical. 24 0p. Engl., 192 Refs., Illus. 
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Cassava; Cuttings; Propagation; Production; Uses; Cultivars; Timing;

Fertilizers; N; P; K; Storage; Mycoses; Injurious insects; Injurious mites;
 
Viroses; Disease control; Insecticides; Colombia.
 

Papers presented at the Global Workshop on Root and Tuber Crops Propagation,
 
held in Cali, Colombia. were related to aeed or planting material of the
 
f,2Iowing crops: potato, cassava, 
sweet potato, yam, and ,cocoyam. Aspects

covered were production systems, seed production, physiology and sanitary
problems, rapid propagation techniques, and storage.. The papers related 
with cassava rre recorded individually in this publication under the 
following consecutive no.: 
0484, 01486, and 0511 (CIAT) 

0468, 0472, 0476, 0477, 0478, 0479, 0481, 0483, 

26188 GONZALEZ L., V.W. 1986. 
0472 
Production of cassava planting material in 

Mexico. ITrCock, J.., ed. Global Workshop on Root and Tuber Crops
 
Propagation, Caai, Colombia, 1983. Proceedings of a Regional Workshop.


9
Cali, Contro internacional de Agricultura Tropical. pp.1 3-196. Engl., 6
 
Refs.
 

Cassava; Cuttings; Cassava programs; Cultivara; Propagation; Mexico.
 

The propagation project of the cassava research program in Mexico is 
described. The multiplication is based on the 2-node cutting method, and 
the main var. used are Costera and Sabanera. It is important to note that 
in Mexico, at present, no standards exist for the certification of cassava 
planting material, and a!1 a result, phytosaritary control is only exercised 
when the cuttings are handed over to the farmers. (CIAT) 

0473 
26160 INDUSTRIA DE POLVILHO TRADICAO. BRASIL. s.f.. Coteca a cortadeira 

de ramaL Tradicao. (Get to know the traditional stem cutter). Jabotl-PR, 
Brasil. 1p. Prt. , 111us. 

Cass-ava; Stems; Cuttings; AEgricultural equipment; Mechanization; Brazil. 

The advantages of a cassava stem cutter for the uniform production of 
cuttings are indicated and a photo is included. Also included are the
 
addresses where additiona.' information can be obtained. (CIAT) 

014714 
26322 KAII2.AM, P. 1979. Developaent of disease free genetic stocks. In 

Central Tuber Crops Research Institute. Annual progress report 1978-1979. 
Trivandrum, India. pp.17-18. Engl. 

Cassava; Cuttings; Propagation; Root productivity; Cultivars; India. 

Single-node and 2-node cuttings of cassava cv. H-2304, together with control 
cuttings (20 cm long), were planted directly in the field with 4 
replications at 2 different spa ings (90 and 45 cm) for each treatment. The
 
harvest took place at 9 mo. in 1978 and mo. in 1979.
at 114 The 2-node and
 
the control cuttings, -paced at 145 cm, gave significantly cuperior yields
than the other trezatnents in both years. (CIAT) 

0C475 
24583 KRAMER, M. 1981. La siembra de la yuca: impresiones recogidas de la 

literatura, y propuesta de una inventigac6n de campo en La Sierra. 
(Cassava cultivation,: concepts collected from the literature, and a 
proposal for field research in La Sierra). Santiago de los Caballeros, 
Reptblica Deminicana, Centre de Desarrollo Agropecuario. Serie 
Investigacl6n Agro-Sociol6gica sobre Yuca y Arroz. 17p. Span., 16 Refs., 
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Illus. (Centro de Desarrollo Agropecuario, Zona Norte, Apartado 700,
 
Santiago, Repblica Dominicana)
 

Cassava; Production; Bitter cassava; Erosion; Planting; Cuttings; Soil
 
conservation practices; Intercropping; Dominican Republic.
 

Based on a literature review, the planting conditions cf cassava (cuttings, 
position, depth), possibilities to control erosion, and a proposal of field 
research in La Sierra (Dominican Republic) are presented. (CIAT) 

01476 
26181 LEIlNER, D.E. 1986. Current practices in the production of cassava 

planting material. In Cock, J.11., ed. Global Workshop on Root and Tuber 
Crops Propagation, Cali, Colcombia, 1983. Proceedings of a Regional 
Workshop. Cali, Cenl:'o Internacional de Agicultura Tropical. pp.41-45. 
Engl., 7 Refs. (CIAT, Apartaio Agreo 67;3, Cali, Colombia) 

Cassava; Cuttings; Selection; Colombia.
 

The current practices (selection, cutting, preparation, and handling before 
planting) used for the production of cassava cuttings are reviewed, and the 
aspects that require improver. ent are dis-cussed. It is suggested to use
 
healthy, mature cuttings of the proper length, nondaiaging cutting
 
practices, and cherical protection. (CIAT)
 

01477 
26182 LEIIIER, D.E. 1986. Physiological problem. in the production of
 

cassava planting matcriai. In Cock, J.H., ed. Global Workshop on Root
 
and Tuber Crops Propagation, Call, Colcobia, 1983. Proceedings of a
 
Regional Workshop. Cali, Centro Irtr'nacioral de Aricultura Tropical. 
pp.57-72. Engl., 1 Refs., Illus. (CIAT, A;artalo Agreo 6713, Cali, 
Colombia) 

Cassava; Cuttings; Cultivars; Timing; larvesting; Dry matter; Starch 
content; Rocts; Root productivity; Germination; Plant tissues; Planting; 
Spacing; Fertilizers; N; F; K; Colombia. 

The influence of the genotype, the age of the plant and plant tissue, the 
olanting density, and 1IPg fertilization on the production of cassava 
planting mater al is reviewed. Cv. differ widely in their ability to 
produce planting material; this. aIlity is greatly influenced by the 
distribution of top growth among parts ueful and tU-- not useful for, 
cutting production. The ratio of' suitablo steir. material to total top dry 
wt. is particularly high in cv. with a late branching and erect growth 
habit. Cutting production increases with plant age, reaching an optimum in 
some cases and continuing to increase in others. Besides plant age, the age
of tissue withir. the plant seess to have an influence on tile performance of 
the cuttings in a subsequent crop. Cuttings cruning from the lcwer and 
middle portion of the prirrary stems (older ti-sue) are normally thick and 
have large carbohydrate reserves. This leads to fast sprouting and vigorous 
early growth. Cu;tings from younger tissue sprout more slowly, but they 
produce higher cocncercial and total root yields. It is feasible to use 
higher than normal planting densities if ar increased cutting production in 
limited space is desired. Plant nutrition interacts with genotypic 
characteristics in modifying growth habit; therefore, good natural soil 
fertility or a modest fertilization on poor soils should be adequate to 
optimize cutting production. (CIAT)
 

01478 
26185 LEIHNER, D.E. 1986. Storage and regeneration of cassava planting

material. In Cock, J.8., ed. Global Wor'kshop on Root and Tuber Crops 
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Propagation, Call, Colombia, 1983. Proceedings of a Regional Workshop.
 
Call, Centro Internacional cc Agricultura Tropical. pp.131-138. Engl., 6
 
Refs., Illus. (CIAT, Apartado Atreo 6713, Call, Colombia)
 

Cassava; Cuttings; Storage; Water content; Phenacoccus; Fusarium; Diplodia;
 
Glomerella; Curvularia; Aspergillus; Germination; Colombia.
 

The factors related to cassava cutting deterioration during storage were
 
identified, and the control of such factors through appropriate cutting
 
management is discussed. The water loss and viability, the insects and
 
fungi that infest the cuttings during storage, and the effect of long-term 
storage on germination are analyzed. Expt. in which stored cassava cuttings
 
were soaked in water or In a nutrient solution to improve germination vigor 
are described. The best results were obtained when the cuttings were soaked 
for 240 min, either, in water o- in the nutrient solution. In the latter
 
case, the root yield was higher than that obtained with fresh cuttings. 
(CIAT)
 

01479 
26183 LOZAIO, J.C.; BFLLOTTI, A.; VARGAS, 0. 1986. Sanitary problems in
 

the production of cassava planting material. In Cock, J.H.. ed. Global
 
Workshop on Root and Tuber Crops Propagation, Cali, Colontia, 1983.
 
Proceedings of a Regional Workshop. Cali, Centro Internacional de 
Agricultura Tropical. pp.74-85. Engl., 26 Refs. (CIAT, Aprtado Atreo 
6713, Call, Colombia)
 

Cassava; Cuttings; Storage; Glomerella cingulata; Fuvariun; Diplodia; 
Rosellinia; Sclerotium, rolfsii; Hononychellus; Thrips; Nluosilba perezi; 
Carpolonchaca chalybea; Anastrepha manihoti; Anastrelha pickeli; Erwinia 
carotovora; Phenacoccus; Armillariella; Aonidomytilus albus; Saissetia
 
nigra; Chilcmina clarkei; Lagochirus; Coelosternus; LepturgEs; Eulecriops 
manihoti; Agrotis ipsilon; Phyllolhaga; Luucopholi: rcrida; Insecticides; 
Colombia.
 

The pathogens (fungi, viruses, and my-oplasrar;) and pests (insects and 
mites) that can attack cassava planting material before harvest, during 
storage, and after planting are presented. The pathological problens that 
occur, if proper sanitary measures (clean propagation material, clean 
rooting media, and clean tools) are not taken, are discussed. Finally 
control measures are detailed. (CIAT)
 

O480 
23939 MJLINDANGABO, J. 1983. Diverse,; cgthodes de propagation du manioc. 

(Several methods for the propagation of cassava). In Ndamage, G.; 
Gatarasi, T.; Mulindangabo, J. , eds. Culture et selection du manioc et de 
la patate douce au Rwanda. Journges dQftudes., Rubona, 1983. Compte-rendu.
 
Rwanda, Inatitut des Sciences Agronomiques; du Rwainda. pp.52-59. Fr. 

Cassava; Propagation; Cuttings; Seed; Cultivars; Rand3.
 

The methods of sexual (seeds) and vegetative (cutting;s) proragation of 
cassava used in Rwanda are described. For sexual propagation, the form of
 
preparation of the seedbeds, the planting of the seeds and their
 
germination, and the factors that deter:ine the spacing are described in 
detail. The need of a perfect hygiene for normal developtsent is made 
evident. In relation to propagation by cuttings, the preparation of the 
planting material, the ways of planting the cuttings depending on the 
climate and soil, and the rapid multiplication technique of cassava, which 
consists in obtaining a high no. of individuals from 2-node cuttings coming
 
from Just 1 adult plant, are described. The use of cuttings from the apex,
 
and green and terminal parts of the plant is also described in detail. 
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(CIAT)
 

0481
 
26187 NAIR, G.M.; PRABHAKAR, M.; NAIR, N.G.; GHOSH, S.P. 1986. Production
 

of cassava planting material in India. In Cock, J.H., ed. Global
 
Workshop on Root and Tuber Crops Propagation, Cali, Colombia, 1983. 
Proceedings of a Regional Workshop. Cali, Centro Internacional de


8
Agr:cultura Tropical. pp.1 7-192. Engl., 6 Refs.
 

Cassava; Cuttings; Tiwing; Propagation; Tissue culture; Apical meristms;
 
India.
 

The different means that exist in India to propagate cassava are described
 
as well as the rapid propagation techniques that have been developed. The
 
factors affecting th3 cutting quality (age, thickness, le.gth, viability,

and mechanical damage of the cutting) are discussed. Finally, tne disease 
elimination through tissue culture, the problems that limit the
 
multiplication and distribution of planting material. and the strategies for 
increasing planting material production are analyzed. (CIAT)
 

0482
 
23938 NEZEHOSE, J.B. 1983. Multiplication et diffusion du manioc et de !a 

patate douce au Rwanda. (Multiplication and dissemination of cassava and 
sweet potato in Rwanda). In Ndamage, G.; Gatarasi, T.; Mulindangabo, J.,

eds. Culture et slection du manioc et de la patate douce au Rwanda. 
Journ~es d'6tudes, Rubona, 1983. Compte-rendu. Rwanda, Institut dea 

1Sciences Agronciniques du Rwanda. pp. 18-51. Fr. 

Cassava; Production; Root productivity; Cultivars; Statistical data;
 
Cuttings; Propagation; Rwanda.
 

The 1980 statistics related to cassava in Rwanda are given. In the Kigoma 
commune, bitter cassava var. Eala 07 and sweet cassava var. Bukarasa, 
Maguruyinkware, and Mulundi were multiplied at Bumbogo 1 (20.0 ha) and 
Bumbogo II (13.5 ha), allowing 1,675,000 cuttings to be available for an 
area of 167.5 ha. The potential needs of the crop are '4514,890,000 cuttings
 
or 9098.0 ha under multiplication. The problems related to the
 
multiplication and diffusion of cassava, among them the lack of knowledge of
 
cassava utilization, CAMV, use of infested cuttings, and insufficient
 
assistance to the farmer, are discussed. (CIAT)
 

0483 
26189 OKEKE, J.E.; CKOLi, 0.O.; UTOM, N.O. 1986. Production of cassava 

planting material in Nigeria. In Cock, J.((.,ed. Global Workshop on 
Root and Tuber Crops Propagation, Cali, Colombia, 1983. Proceedings of a 
Regional Workshop. Cali, Centro Internaional de Agricultura Tropical. 
pp. 197-201

1. Engl., 7 Refs. 

Cassava; Cuttings; Cassava programs; Propagation; Pruning; Cultivars; 
Nigeria. 

The methods that have been used 'D increase cassava cutting production in
 
Nigeria are described in detail. They include pruning and spacing, node no. 
and planting position, and the use of rapid multiplication techniques. The
 
multiplication and distribution of planting material are also analyzed.
 
(CIAT)
 

0484 
26190 PANDEY, S.J. 1986. Production of cassava planting material in 

Zaire. In Cock, J.H., ed. Global Workshop on Root and Tuber Crops 
Propagation, Cali, Colombia, 1983. Proceedings of a Regional Workshop. 
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Cali, Centro Internacional de Agricultura Tropical. pp.205-216. Engl.,
 
Illus.
 

Cassava; Cuttings; Cassava programs; Propagation; Storage; Cultivars;
 
Cassava African mosaic virus; Colletotrichum manihotis; Zaire.
 

The climatic, edaphic, and agronomic conditions of Zaire are described. The
 
cassava research program is discussed and the work that has been carried out 
in relation to the age, length, and storage of cuttings is described in 
detail. Work on the effect of CAMV on germination and growth of cuttings
 
and on the elimination of anthracnose through the selection of clean and
 
healthy plantin6 material has also been undertaken. Finally, the
 
multiplication and distribution of clones are discussed. (CIAT)
 

0185
 
25589 QUINTERO, F. 19814. Comportamionto de dos cultivares de yuca en
 

cinco 6pocas de cosecha. (Performance of two cassava cultivars in five 
harvesting times). In ontaldo, A., comp. Avances en las investigaciones 
en los Cultivos de ralce:. y tuberculos tropicales on Venezuela. Revista 
de la Facultad de Agronomi, do la Uriversidad Central de Venezuela. 
Alcance no.33:101-109. Span., Sum. Span., 7 Refs. (Univ. Central do 
Venezuela, Secci6n Raices y Tubirculos, Inst. de Agronomia, Facultad de 
Agronomla, Maracay, Venezuela) 

Cassava; Cultivars; Harv, ting; Timing; Dry matter; Starch content; Root 
productivity; Venezuela.
 

When the field performance of 2 ca:;sava cv. (UCV-2221 and UCV-2078) was 
studied over 5 harvests (6, 8, 10, 12, and 114mo.) in the U. Central of
 
Venezuela, highly significant differences were obtained among treatments 
(cv. and harvest times). Fresh root yields were highest for both cv. at 10, 
12, and 14 mo. with 11.21, 15.08, and 19.77 t/ha, reap., for cv. UCV-2221 
and 15.16, 13.66, and 20.48 2/ha, resp., for cv. UCV-2078. TCV-2221 
presented the max. starch value (80.2 percent) at 12 ma. and Its lowest 
values (70.7 and 72.2 percent) at 6 and 14 mo., reap. UCV-2078 had its max. 
starch percentage (86.2) at 12 mo. and the lowuat (75.5 -.nd 75.2) at 8 and 
14 mo., resp. (AS-CTAT) 

01486
 
26186 RODRIGUEZ N., A. 1986. Production of cassava planting material in 

Cuba. In Cock, J.(I., ed. Global Workshnp on Root and Tuber Crops 
Propagation, Call, Colombia, 1983. Proceedings of a Regional Workshop. 
Cali, Centro Internacional d,- Agricultura TropicAl. ;pp.181-185. Engl., 4 
Refs.
 

Cascava; Cuttings; Cassava programs; Propagation; Cultivars; Xanthomonas 
campestris pv. manihotia; Resistance; Cuba.
 

The objectives of the production program for cassava planting material in 
Vjba are to (1) promote the rapid adoption of superior clones for human 
consumption and resistant or tolerant to both Yanthomonas campestris pv.
manihotis and Sphaceloma manihoticola; (2) propagate material that is 
acceptably free from cutting-transmitted diseases and pests; (3) obtain 
vigorous cuttings that guarantee high germination levels, so that the amount 
of replanting is kept to a min.; and (4) establish a base for subsequent 
yield increase through the use of clones with superior quality and high 
yield potential. The 4 phases or categories (breeder's seed, basic seed, 
registered seed, and certified seed) through which a var. must pass before 
cuttings can be considered suitable for release as certified seed are 
described, as well as the available commercial and precommercial clones. 
The impact of basic seed production of the research program is highlighted. 
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(OIAT) See also 0431 0436 
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D3DEKYPRODUCTIVITY AND YIELDS 

~23739 ASHOKAN, P.K. POTTYi,N.,N.';,NAIR, R.V.' 1983.' A note oilthe optimum 4~<' 
5tage orf harvest, in cassava. 'i' South IndianHortioulture 31(1):47-48. ~~~~ 

'Engl.,- " (College of Hortioulture" P. OrVellanakara 680 634, 'Trichur,' ' 

Kton r:;InIndia 1'"~'iCssv; Cultivars,,Harvesting;Timin&; Root productivity; India.' " " 

ii Station,
~design'expt 'with 6'eplications was undertaken to determine the optimum age 

harvesting cassava var. 4 snsfor place at 7.,8, 9, and10, 

In a79,'atthe'Coconut,Research India, a randomized 'bl ock 

Harvesting took 
mo. afterplanting. The speoifie gravity4 of the roots at all ages indicated 

ii i::'4 DH' content . 'd ,paOhigh (rAT) 

'0488 

26197 KALMBACHER, R.S.;HMARTIN, F.O.; MISLEVY, P.' 1985. Fermentation 
substrate andforage from south Florida oropping sequences. Biomass 
7(1):1-11. Enl. Sum. Engl., 20 Refs. (Ona Agricultural Research 
Center. Ona,' FL, 33865, USA) 

Cassava; Culvars; Root productivity; Energy productivity; USA. 

Maize. sorghum, sweet potato, Jerusalem artichoke, and cassava were grown as
~'alcohol biomass crops in various sequences in 1981 and. 1982, on a sandy, 

siliceous, hyperthermio,' typic Haplaquod soil. Herbage' yield and yield of 
nonfermentable by-products were measured as potential cattle feed.wit" ramin 
produced from maize followed by sorghum averaged 11. 1 t/ha and was g..ater 
(P less than 0,05)than other grain cropsequences. Highest (Pless than 
0.05) root yields were' from sweet potato (5.1 t/ha) in 1981 and cassava (5.3 
t/ha).in 1982.'>Total nonstructural carbohydrate was greatest'for
maize/sorghum (6.0Ot/ha) andaize/sweet potato. (6.8 t/ha) sequences. Sweet'
 
potato and cassava crops were hindered by high rainfall and poorly drained 
soil.,. Cropping sequences including maize and sorghum produced more cattle. 
feed, and they can be expected to produce more alcohol biomass with fewer 
cultural problems, on south-central Florida (USA) flatwoods soils. (AS) 

2' - 0489 , 

24551 HOTAONER, W. 1983. Rendimento de raizem de umandioom em funcao de 
espmcaientoe densidade populacional. (Cassavaroot yield in funotion of 
the spacing and population density). inReunimo Tbonica Anuel de. 
L'ulturms Energ6ticas do IPAORO, Porto Alegre-RS Brasil, 1983. .Trabalhom 

'~apresentados. Porto Alegre, Instituto de Pesquisan Agron~miicas. 
pp.143-145. Port. (Inst. de PeaquissAgron6micas, Rum Ooncalves . 

4 Dims 570, 90.000 Porto Alegre-RS, Brasil) . 

,.Cassava; Cultivars; Planting; Spacing; Root produotivity; Brazil,
 

At the phytotechnical exptl'. station of Taquari, Brazil, a trial was carried 
out to determine the optimum plant spacing in terms of productivity for. 

44cassavacov, L7. A randomized block exptl. design was used with 6 treatments 
(8333, 10.00, 10,416, '12,500, 13,888, and 16,600 plants/hm) and 4 
replications. The highest yield (28.44 t/ha) was obtained with the highest 
density. The statistical analysis did not indicate any significant 
differences among the different treatments. No optimum density can be 
recommended since the results obtained are completely opposed to the ones 
obtained in previous trials. (CIAT) 
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p *~*~~-'-~. ~ D04 NPOSTHARVEST STUDIES '4 ' 

.26338 e C.;P TTY, 0., 1979. c'se ofrsyALA-ALAN, V.P.;:PAD1AJA, 
preservationteohnology for-cassava ttubers and chips., , In Central Tuber
YCrops Research Institute. Annual progress report'1igy8-1979. Trivandrum,' ' 

Cassava; Culivars; Boota; Storage; India. 

During 48 day roots of cassava var.H-2304, H-165, Hd-226, H v-1687,
and -4 
were stored in humid (40-45 percent), sawdust; the percentage of damage was"recordedona weekly basisn. The results demonstrate that intact cassava can 
be stored for a prolongedtimeueas long as the storage'aeration and humidity 
are controlled. Storage did notoafect root cooking quality. (CIA) 

* 0492,

24550 MONTAGNER. W. 1983. Porcentagem de ma 'ILvas de mandioca vivas as


funcao dediversos m6todos de hibernacao. (Percentage of live cassava

cuttings in function of different hibernation methods). In Reuniac

T6'cnioa.Anual de Culturas Energ~ticas do IPAGRO,' Porto Alegra-ES, Brasil,
1983. Trabalhos apresentados, P'orto Alegre, Instituto de Pesquisas
Agron6micas. pp.140-142.'- Port.. (Inst. de Pesquisas Agron6micas, Rua 

Ooncalves Dias 570, 90.000 Porto Alegre-RS, Brasil) 

* 

Cassava; Cuttings; Cultivars; Storage; Germination; Brazil.
 

At the phytotechnical exptl. station of Taquari, Brazil, several storage

methods of cassava outtings werestudied. Under the shade of trees, the
 

. :'stems were left horizontally on the ground, alone or covered with rice 
straw, or in vertical position alone or covered with straw. Without shade. 
the stems were left on the ground covered with earth or straw, or in n ditch 
and covered with straw.' The highest percentage of cuttings that survived 
the winter (44.4. percent) was obtained with the unshaded treatment of stems
*left on the ground and covered with earth and the lowest (10.0 percent),

with stems under shade left on the ground and covered with straw. (CIAT)
 

* 0493
 
25507 TANIGUCHI, T.; DATA, E.S.; BURDEN, O.J.; 
URITANI, I.; GOROONIO, .;


UMERES, E. 1984. The appearance of antifungal activity in cassava 
root
 
tissues in response to physiological and microbial deterioration.
 
Annals of the Phytopathological. Society of Japan 50(2) :286-288. Enl., 8 
Refs., .llus. (Faculty of Agriculture, Nagoya Univ., Nagoya, 464, Japan) 

Cassava; Roots; Deterioration; Houlds; Analysis; Japan.
 

The. production of antifungal substances in cassava root tissues showing
physiological deterioration and microbial rotting is elucidated. Cassava 
root 
tissues, either with physiological deterioration or inoculated with
 
Pythium sp. and Botryodiplodia theobromae, were extracted with ethanol and
 
the extracts were run in TLC. The antifungal activity was detected by

sop-yiig Le plates 
with a spore suspension of Alternaria alternate. 

S Results indicate that cassava produces antifungal materials in response to
 
physiological and microbial deterioration. (CIAT)
 

0494
 
21869 WHEATLEY, C.; OOMEZ, 0. 1985. Evaluation of some quality


charaoteristios in cassava storage roots. 
 Qualitas Plantarum Plant 
Foods for Human Nutrition 35:121-129. Engl., Sum. Engl., 14 Refs., 
Illus. (CIAT, Apartado A6reo 6713, Cali, Colombia) 
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Cassava; Roots; Cultivars; Harvesting; Timing; Dry matter; Sugar content;
 
Starch content; Organoleptic examination; Palatability; Deterioration;
 
Colombia.
 

The susceptibility to physiological deterioration and the hardness 
(penetration) of fresh peeled cassava roots, as well as the cooking time, 
taste, and texture of cooked roots of 4 (0 local and 3 promising) cv. at 4 
plant ages (6, 8, 10, and 12 mo.) were evaluated. Var. or cv., plant age, 
and their interactions significantly affected all the6c parameters. Roots 
produced by the local ev. (M Col 113) had lower DM contents and 
susceptibility to physiological deterioration, a longer cooking time, and 
higher penetration measurements than the promising cv. Physiological 
deterioration and penetration values tended to decre..se; cooking time 
increased with plant age. The variation in correlation coefficients between 
quality and chemical parameters among the different cv. was substantial, 
with no correlation being significant in all 4 cv. The exptl. results 
demonstrate the great variability among cassava cv. in the root quality 
factors. (AS)
 

0495
 
21129 WflEATLEY. C.; COCK, J. 1985. Methods of aflatoxin analysis-with 

particular reference to cassava samples. International Journal of
 
Epidemiology 14(l):185. Engl., 8 Refs. (CIAT, Apartado A~reo 6713,
 
Cali, Colomola)
 

Cassava; Aflatoxins; Analysis; Columbia. 

In a letter to the editor the existent methods for the analysis of 
aflatoxins are discussed. The interference of scopoletin, a nontoxic 
coumarin involved in the physiological deterioration of cassava, in the 
aflatcxin analysis is indicated. Both compounds have similar 
characteristics under UV light and IMC. A simple method of distinguishing
 
between the 2 has been developed; the fluorescent extract is exposed to I
 
vapor, which eliminates the fluorescence of the scopoletin without affecting
 
that of the aflatoxin. Experience in Colombia has demonstrated that blue UV 
fluorescence in both fresh and processed cassava is invariably due to 
scopoletin. While the presence of some aflatoxin would not be unexpected, 
the high mean canon. reported (460 ppb) probably exaggerate the risk of 
cassava consumption. (CIAT) 

01496 

25754 WHEATLEY, C.C. 1985. Storage of cassava roots for human 
consumption. In Cock, J.H.; Reves, J A., eds. Cassava: research, 

production and utilization. Cali, Colombia, Centre Internacional de
 
Agricultura Tropical. Cassava Program. pp.673-684. EnSl., 12 Refs.
 
(CIAT, Apartado A~reo 6713, Cali, Colombia)
 

Cassava; Roots; Deterioration; Storage; Post-harvest technology; Harvesting; 
Packaging; Distribution; Dry matter; Starch content; Suga, content; 
Colombia. 

The physiological principles for storing cassava ioots are discussed and
 
storage techniques in straw and earth silos and in wooden boxes with moist 
sawdust are briefly described. A detailed description is given of the 
mathodology for storing roots in polyethylene bags: harvest, root selection, 
troatment, packing, stcrage, and transportation. The methodology designed 
to er.luate postharvest losses, the parameters to be conridereu for 
estimatin6 the quality of stored roots, and the potential of this storage
 
technology arc presented. (CIAT) See also 0617
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EGO PLANT PATHOLOGY
 

0497
 
23089 SINGH, K.G. 1983. Plant quarantine development in the ASEAN and 

threats by pests. In _ ed. Exotic plant quarantine pests & 
procedures for introduction of plant materials. Serdatig, Selangor, 
Malaysia, Asean Plant Quarantine Centre and Training Institute. 

8

pp.2 3-302. Engl., 7 Refs., Illus.
 

Cassava; Quarantine measurcs; Phaeolus manihoti; Xanthomonas campestris pv. 
cassavae; Cassava African mosaic virus; Cassava mosaic virus; Cassava brown
 
streak virus; Casjava latent irus; Mycoplasmoses; Frog skin disease;
 
Thrips; Mononychellus tanajoa; Oligonychus peruvianus; Asia.
 

The regional cooperation, area covered, legislation, and establishment of
 
the Plant Quarantine Centre and Training Institute of the countries
 
belonging to the Association of South-East Asia Nations (ASEAN) are 
discussed. Main pests and diseases of the most important crops in the 
region, among them cassava, that have not yet been introduced into the 
region or that have a restricted distribution are listed. Maps are also 
included. (CIAT) 
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61CI 0A1 iESE, J. C. 1985. tAtividade peotolitica das patovares de 
Xanthomonaa.eampestris que afetam a mandiooa.'"(Peotolytiocactivity of 
-Xantho onescampestris p hvars that affect cassava). Revita de,: 
Kirbooi 63 1522 ot Sum. Port. , Engl. , 24 Refs., Illun. 
(Depto. doBiologia Vegetal, Univ;. de Brasilia. Caixa Postal 153081, 
70.910 Brasili'a-DF, Brasil) . 

Cassava; Xanthomonas: ampestris pv. cassavae; Xanthomonas campestris pv. 
manihotis; Culture media; Analysis; Biochemistry; Brazil. 

N Xanthomonas campestris pv. cassavae from Africa CXca) and Colombia (Xoo) and 
X. campestris pv. manihotis (Xcm), all 3 pathogenic to cassava, were 
compared with X.,campestris pv. campestris (Xo) isolate NRRL-B1459A, based 
on their ability to produce enzymes which degrade pectic substances. Xc 
showed high polygalacturonic acid-transeliminase and peotinosti 'se 
activities. These enzym s induced leakage of electrolytes, maceration, and 
cell death on tissues of potato tubers. Xc followed a similar pattern;, 
however, Xca and Xcm had low enzymatic activities upon pectic substrates and 
were unable to cavse maceration and cell death on potato tubers. Xcm 
presented polyga-lcturonase activity limited to the 1st 22 h of incubation 
at30 degrees Celsius. (AS) 

0499 
25749 LOZA O, C. *1985. Bacterial lea spot of cassava. In Cock, J.H.; 

Reyes, J.A., .eds. Cassava: research, production and utilization. Cali, 
: Colombia, Centro Internacional de Aricultura Tropical. Cassava Program. 

pp.510-511. Engl. (CIAT, Apartado A6reo 6713, Cali, Colombia) 

Cassava;Xanthomonas campestris pv. cassavae; Agrobaeterium tumefasoiens; 
Pseudomonas; Mycoplasmoses; Symptomatology; Disease control; Biochemistry; 
Colombia. 

The cassava diseases caused by Xanthoaonas campestris pv. cassavae, 
Agrobacterium tumefasciens, and Pseudomonas silanacearum and their control 
are briefly described.. The symptoms produced by the causal agent of the 
witches' broom disease and its control are also presented. (CIAT) 

25591 H4 \ICANO,M.; TRUJILLO, 0.; LUCIANI, J. 1984. Propagac16n del afublo. 
bacteriano (AB) mediante esquejes do material do yuca (Manihot esoulenta 
Crantz) resistente y susceptible a la..enfernmedad en las condicionos 
ambientales de. Estado Aragua. (Propagation of bacterial blight through , 
cassava cuttings, resistant and susceptible to',Ihe disease, under the \\ 
environmental conditions of the state of Aragua).. In ontaldo, A., 
comp. Avances en las investigaciones en los cultivos de raices y 
tub6rculos tropicales en Venezuela. Revista de la Facultad de Agronomia 
de la Universidad Central de Venezuela. Alcance no.33:171-185. Span., 
Sum. Span., 15 Refs., Illus. 

, 

Cassava; Cultivars; Cuttings; Xanthomonas campestris pv, 
Isolation; Symptomatology; Resistance; Venezuela. 

manihotis; 

Propagation of Xanthomonas campestris py. manihotis was studied using 
outtings of cassava plants havinr different degrees of resistance and 
previously attacked by the pathogen. The bacteria X. campestris pv. 
manihotis was found to translocate along the stems of material from 
CB-susceptible clon UCv 2386; therefore, propagation material from these 
plants is contaminated with the disease, resulting in a high percentage of 
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diseased plants. Susceptible cassava plants attacked by CBB must not be 
used as propagation material. Resistant clon UCV 2339 showed that the 
pathogen is restricted to the zone visibly attacked and does not translocate
 
to the rest of the plant, allowing bacteria-free material to be obtained 
from resistant material previously attacked by the pathogen. (AS-CIAT) See 
also 0465 0503 0507 0543 0549 0611 
 0617 0622 0632 0633 0636 0643 

0646 
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E03 MYCOSES
 

0501 
26347 CHACKO, C.I. 1979. Interrelationship, pathogenicity, and integrated 

control of Cercospora app. of cassava and groundnut in an intercropping 
system. In Central Tuber Crops Research Institute. Annual progress 
report 1978-1979. Trivandrum, India. pp.95-99. Engl. 

Cassava; Groundnut; Intercropping; Ceroosporidium henningsii; Isolation; 
Laboratory experiments; Research; India.
 

Cercosporidium henningsit and Cercospora personata were isol:Ated into pure
culture from diseased tissues of intercropped cassava and groundnut, reap.
The growth and sporulation of the fungal isolates in culture were studied,
and the effect of carbendazlm, methylbenzilndazole carbonate, benomyl, and 
thiophanate on the inhibition of growth, spore germination, and sporulation
of these isolates was assessed. The spore germination was more sensitive to 
inhibition by these chemicals than the Growth of the 2 fungi, the 
sporulation being the least sunsitive to the chemic,eis tested. (CIAT)
 

0502
 
25751 LOZANO, C. 1985. Fungal diseases. In Cock, J.H.; Reyes, J.A., 

eds. Cassava: research, production and utilization. Cali, Colombia, 
Centre Internacional de Agricultura 7ropi'sl. Cassava Program. 
pp.527-555. Engl., Illus. (CIAT, Apartado Agreo 6713, Cali, Colombia)
 

Cassava; Leaves; Cercosporidium henringsli; 3ymptoratology; Disease control; 
Phaeoramularia manihosis; Cercospora viccosae; Phoma; Oidium; Sphacclora
manihoticola; Isolation; Analysis; Plant g]rowth substances; Resistance; 
Inoculation; Glomerella manihotis ; Gioesporluma manihotis; Cuttings;
Botryodiplodia theobrorn'e; Roots; Phytophthora dreehsleri; Rosellinia; 
Diplodia; Solerotium roifzsJ i; Fcsios lignosus; Fu:arium; Colombia. 

Symptoms, dissemination, and control of fungal ditease- affecting cassava
 
leaves, stems, and roots are presented. Among the former are those caused 
by Cercosporidiums henningsii, Phaeoramularia ranihotis, Cercospora vicosae, 
PhomL np., and Oidium manihotis. The taxonomy, sexual reproduction, host 
range, and physiolo&v of Sphaceloma manihoticola, causal agcnt of the 
superelongation di.sease, are summarized as well a: the resistance of se 
cassava ev. Among the discases that affect the quality of'cassava cuttings 
are those caused by Glomcrella manihotis and Gloesporium manihotis. Stem 
rot is caused by GlomerelIa manihotis, Botryodipludia theobromac, and an 
unidentified basidLiomycete; causal agents of root rot Phytolhthoraare 
drechsleri, Pythium spp., Rosellinia nectrix, Armillarivlla meliea, 
Rigidoporus lignosuo, Diplodia manihotis, Fomes lignosus, and Sclerotium 
rolfsil. (CIAT) See also 014 71 0179 C4811 0503 0507 05149 0558 0611 
0617 0622 0632 0646
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E04 VIROSES
 

0503
 
23941 BIRANDANO, B. 1983. Maladies du manioc et do la patate douce.
 

(Diseases of cassava and sweet potato). In Ndamage, G.; Gatarasi, T.;
 
Mulindangabo, J., eds. Culture et s~leetion du manioc et de la patate
 
douce au Rwanda. Journ6es d'6tudes, Rubona, 1983. Compte-rendu. Rwanda,
 
Institut des Sciences Agronomiques du Rwanda. pp.91-95. Fr.
 

Cassava; Cassava African mosaic viru :;Vectors; Bemisia; Xanthomonas
 
campestris pv. cassavae; isease control; Resistance; Cercosporidium
 
henningsii; Phaeoramularia manihotis; Phoma; Colletotrichum manihotis;
 
Rwanda.
 

The characteristics of CAMV and its means of propagation (Bemisia sp.) 
are
 
described. The losses it causes in cassava vary between 20-90 percent. 
Control measures include the use of healthy cuttings and resistant var., and 
the systematic elimination of diseased plants. Bacteriosis, one of the most 
severe diseases of cassava, is transmitted in Rwanda by Xanthomonas
 
campestris pv. cassavae. The ecosystems of the pathogen, means of
 
transmission, and way of contaminatioa are described. As control measures,
 
cuttings from healthy plants must be used and crop residues buri. t. chus
 
avoid the conservation of the inoculum from one season to the nL; . Results 
of a trial for resistance to bacterioses, carried out by the Intcru onal 
Institute of Tropical Agriculture, confirmed the resistance of 7 . Ji'sto 
X. campestris pv. cassavae. Cercosporldium henningsii, Phaeoramularl;
 
manihotis, Phoma, Colletotrihum manihotis, and root rots also attack
 
cassava in Rwanda but without causing severe damage. CIAT)
 

05011
 
26343 EDISON, S.; BIRADAR, R.S. 1979. Cassava mosaic: (a) estimation of
 

crop loss due to the disease in cultivator's field. In Central Tuber
 
Crops Research Institute. Annual progress report 1978-1979. Trivandrum,
 
India. p.87. Engl.
 

Cassava; Cassava African mosaic virus: Pest damage; India.
 

In the Trivandrum district, India, a survey was started to determine the
 
damage caused by CAMV, but due to the lack of a permission from the
 
authorities of the Department of Agriculture it could not be continued. 
(CIAT)
 

0505
 
263411 EDISON, S. 1979. Cassava mosaic: ,c) survey for the population of 

whitefly and spread of the mosaic disease. In Central Tuber Crops 
Resarch Institute. Annual progress report 1978-1179. Trivandrum, India. 
pp.87-91. Engl. 

Cassava; Cassava African mosaic virus; Vectors; Demisia; Cultivars; India.
 

In Kerala, Injia, an expt. was established t( locate areas wvere the 
population of whiteflies could be the min. so that a disease-free seed 
multiplication program could be arranged in these areas. Ten centers were 
selected to conduct the study. The Ambalavayal and Nileswar centers 
hrrbored the lowest populations of the insect vector. (CIAT) 

0506
 
26345 EDISON, S. 1979. Cassava mosaic: (e) diaLmosis of mosaic disease.
 

In Central Tuber Crops Research Institute. Annual progress report 
1978-1979. Trivandrum, India. p.91. Engl.
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Cassava; Cassava African mosaic virus; Cultivars; India. 

A long-term project was prepared to systematically study CAMV and help with
 
an early diagnosis of the disease symptoms. Attempts to transmit the
 
disease through sap failed. A collection of the diseased plants collected
 
from the Trivandrum, Alleppey, and Kanyakumari districts (India) is being
 
maintained at the Central Tuber Crops Research Institute for further
 
studies. (CIAT)
 

0507
 
25752 LOZANO, J.C.; NOLT, B. 1985. Cassava quarantioe. In Cock, J.}l.

Reyes, J.A., eds. Cassava: research, production and utilization. Cali, 
Colombia, Centro Internacional de Agricultura Tropical. Cassava Program. 
pp.595-615. Engl., 76 Refo. (CIAT, Apartado Agreo 6713, Cali, Colombia)
 

Cassava; Quarantine measures; Cuttings; Seed; Colletotrichum; Phoma;
 
Diplodia; Xanthomonas campestris pv. manihotis; Mycoplasmoses; Anastrepha

manihoti; Ana.trelha pickeli; Viroses; Cassava African mosaic virus; Cassava 
common mosaic virus; Cassava brown streak virus; Cassava vein mosaic virus; 
Frog skin disease; Cassava Caribbean mosaic virus; Cassava latent virus; 
Mononychellus tanajoa; Phenacoccus manihoti; Aonidomytilus albus;

Tetranychus cinnabarinus; Tl,r p.: Saissetia nigra; Phenacoccus herreni;
 
Colombia.
 

Cassava post and diseace complexes are described, along with quarantine
 
problems. Pathogens and )ejts disseminated through botanical seed or through 
vegetative planting material are presented. Pathogens disseminated through 
botanical seed are divided into those that infest and those that infect the 
seed. Pathogens disseminated through vegetative planting material are
 
divided into localized and systemic pathogens; the latter include 'ungal,

bacterial, viral, and mycoplasma-like pathogens. The most important pests
 
disseminated via vegetative planting material are Hononychellus tanajoa,
 
Frankliniella williamsi, Aonidomytilus albus, Saissetia spp., Phenaeoccus
 
manihoti, and P. herrenl. Sanitary measures required to minimize the risks
 
of disseminating pathogens and pests through propagative material 
 are 
reviewed. (CIAT)
 

0508 
25771 MAFFLA, G.; IROA,J.C.; ROCA, W.M. 19014. Erradicaciin de la 

enfermedad cuero de sapo de la yuca Manihot esculenta, por medio del 
cultivo de neristemos. Efecto de la termoterapa, y del tamalo del 
explante sobre la tasa de saneamiento. (Elimination of the frog skin 
disease from cas.ava through meristem culture. Effect of the heat therapy
 
and the size of the explant on the rate of cleaning). In Pores D., M.;
 
Ansrrita Z., A., edo. Congreso Nacional de (ultivo de Tejidos Vegetales,

&
ler., BogotA, Colombia, 1984. Memorias. Bogot , Universiaad Nacional de 
Colombia. pp.171-175. Span. (CIAT, Apartado A~ro 6713, Cali, 
Colombia) 

Cassava; Frog skin disease; Symptomatology; Cultivars; Temperature;

Analysis; Tiss:ue culture; Apical meristems; Grafting; Disease control; 
Cuttings; Illumination; Photo;eriod; Colombia. 

The frog skin disease, produced by a virus, and the techniques used for the 
cleaning of cassava clones affected, are described. To verify the cleaning
of the material obtained through reristem culture, heat therapy was used and 
tranunission tests through grafting and tests for detecting the disease 
through electrophoresis were done. The clear, material underwent another 
cycle to confirm the cleaning; to date the material lis gone through 8 
cycles. The best results were obtained with small e .plants. (CIAT) 
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Carbohydrate content; Protein content; India. 

<The ef fe tof 4 severity caused bydisease CAM',!on plant growth parameters wasistudiedonH-97, H-226,. H-1687, H-2304, and H-4. after,
var. At 14mo. 

planting,- the total.no. of leaves produced,. no, of leaves retained, and 
plant height were assessed. The percentage of reduction in all the 3 

.characters was rx. in H-97. The changes in leaf HCN, total carbohydrate, 
and protein contents were also determined. Statistically significant 
differences in the levels of constituents between healthy and diseased 
plants were observed only in var. H-97 and H-2304. In the former, there was 
an increase in both . 1CH and total carbohydrates conon. and a docrease in the 
protein levels. In the latter, while the levels of total carbohydrates 
increased, the protein and HCN levels decreased. (CIAT) ".
 

4 4 '--' 0510. 
2750: NOLT, B. 1985.- Cassava virology. In Cock, 3.H.; Reyes, J.A., eds. 

Cassava: research,, production and utilization. Cali, Colombia, Centro 
4 4 -- Internacional de Agricultura Tropical. Cassava Program. pp.517-527. 

Engl.'Illus. (CIAT, Apartado A6reo 6713, Cali, Colombia) - : 

Cassava; Cassava African mosaic virus; Vectors; Disease control; Analysis; 
Cassava brown streak virus; Symptomatology; Cassava common mosaic virus; 
Cassava vein mosaic virus; CassaV3,latent virus; Cassava Caribbean mosaic 
virus; Frog skin disease; Cassava symptomiess virus; Colombia. 

The morphology, symptoms produced, dissemination, and control of the cassava' 
African mosaio, cassava brown streak, cassavacommon mosaic, cassava vein 
mosaic, latent, symptomless, and Caribbean' mosaic viruses are described; 
information on the frog skin disease is also given. The available methods 
for virus-detection in cassava are presented. (CIAT) . 

0511 
26184- SCHILDE-RE11TSCHLR, L.; ROCA, W.H. .1986. Virus elimination in' 
( potato and cassava. In Cook, J.1., ad. Global Workshop on Root and 

Tuber Crops Propagation, Cali, Colombia, 1983. Proceedings of a Regional 
Workshop. Cali, Centro Internacional.de Agricultura Tropical. pp.89-95. 
Engl.,-17 Refs. (Centre Internacional de la Papa, Apartado 169, Lima,
 

4 ~Per4j)-
Cassava; Viroses; Tissue'culture; Apical meristems; Disease control; Peru; 
Colombia. 

The follow ,ng techniques used for the elimination of viruses in potato and 
. cassava are presented: meristem culture, thermotherapy, and chemotherapy.
 

-The effectiveness of routine procedures is discussed, as well as' the 
importance of testing plants-regenerated from meristem culture. (CIAT)
 

. 0512 
26346 SHIANTA, P.. 1979. Cassava mosaic-symptomatology of the disease. In 

Central Tuber Crops Research Institute. Annual progress report 1978-1979. 
Trivandrum, India. pp.92-95. " Engl."
 

44- Cassava; Cassava African mosaic virus, Cultivars; Symptomtology; Stems; 
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India. 

Five cassava var. (M-4, H1-226, 11-2304, 11-1687, and Kalikalan) were used to 
study the symptomatology of CAMVand to standardize an indexing system to
 
assess, codify, and quantify the intensity of the disease. There was 
a high 
correlation between the calculated index and the actual one observed. 
Considerable variation in disease severity among var. was 
noticed. M-4 had
 
the lowest index value and Kalikalan the highest. By culturing seria1y

numbered nodes cut individually from an infected stem, it was seen that not
 
all nodes from a systemically dis.,eased 
 stem were infected. Taking advantage
of the information on the irregular distribution pattern of the pathogen in 
infected stems, the possibility of building up disease-free stocks of highly 
diseased local var. was demonstrated, and a disease-free stock cf Kallkalan
 
is maintained in the field. (CIAT)
 

0513
 
26194 TOWNSEND, R.; STANLEY, J. CURSON, S.J.; SHORT, 1.N. 1985. Major
 

polyadenylated transcripts 
of cassava latent virus and location of the 
gene encoiing coat protein. European Molecular Biology Organization 
Journal 4(l):33-37. Engl. Sum. Fugl. , 314Ref--., Illus. (John Innes 
Inst. , 'olnty Lane, Norwich N1;4 7U, England) 

Cassava; Cassava African mosfaic virus; Analysi.:; United Kingdom. 

The nucleotide sLequence of infectious cloned DNAL 1 and 2 of a Kenyan 
isolate of CLV were determined. Five v~rus-specific polyadenylated 
transcripts were identified and mapped either to the viral or 
complementary-zense DAs of both components of the CLV genome, confirming

that transcription is bidirectional on both DNAs. A mjor mRNlAwas
 
translated in vitro to yield a 30,000 mol. wt. product, which is 
previpitated by antibodies raised against whole virus, and was mapped by

both the S1 nucleace procedurae and hyb id-arrested translation to the long 
open reading frame in the viral sense of DNA I which encodes the coat 
protein. Other transcripts were of sufficient size and appropriate origin
to encode at least 5 potential products. (AS) See also 01138 01471 0484 
0543 0558 0562 0611 0616 0617 0622 0633 0636 0643
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E05 MYCOPLASMOSES
 

V6ase adems 01199 0617 

E06 NEMATODES
 

0514 
23090 ANDERSON, C.L.; GOOCH, P.S. 1983. Plant parasitic nematodes
 

recorded from the ASEAN region. In Sing, K.G., ed. Exctic plant 

quarantine pests & procedures for introduction of plant materials. 
S-rdang, Selangor, Malaysia, Asean Plant Quarantine Centre and Training
 

Institute. pp.225-235. Engl., 3 Refs.
 

Cassava; Nematodes; Asia.
 

A list of the plant parasitic nematodes recorded in the SE Asia region is 
presented. In Tndonesia and Malaysia no nematodes have been recorded 
parasitizing cassava. However, the following sp(ecieL have been recorded in 
the Philippines: Criconemella curvata, Helicotylenchus concavua, 11. 
dihystera, H. multicinctus, and I. pseudorobustus, !emicricnernoide 
cocophillus, Hemicycliophora jacilis and H. penetrans, LongLidoru sp., 

Meloidogyne app., Pratylenchus brachyurus and P. zeae, Rotylenchulus 
reniformis, Rotylenchus sp., Tylenchorhynchus martini and T. triglyphus, and 
Xiphinema insigne. In Thailand P. brachyurus and T. martini have been 
recorded. Meloidogyne app. are considered the mo~t important nematode pest
 
of carsava in the region. Recommendations for their control and to avoid 
their dissemination throughout the region are given. (CIAT
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FO0 PEST CONTROL AND ENTOMOLOGY
 

F01 INJURIOUS INSECTS AND THEIR CONTROL
 

0515
 
25746 BELLOTTI, A.C.; REYES, J.A.; GUERRERO, J.M.; VARELA, A.M. 1985. The
 

mealybug and cassava green spider mite complex in the American: problems

of and potential for biological control. In Cock, J.H.; Reyes, J.A.,
 
eds. Cassava: research, production and utilization. Call, Colombia,
 
Centro Internacional de Agricultura Tropical. Cassava Program. 
pp.393-416. Engl., 36 Refs., Illus. (CIAT, Apartado Atreo 6713, Cali,
 
Colombia)
 

Cassava; Mononychellus; Mononychellus tanajoa; Monorychellus caribbeanae; 
Phenacoccus; Phenacoccus manihoti; BiologicoJ centrol; Predators and 
parasites; Phenacoccus herreni; Colombia. 

Damage and prablems caused by green spider mites (Mononyhellus spp.) and 
cassava mealybugs (Phenacoccus spp.) in the Americal: are discussed. A list 
of 32 predators and Parasites of cassava mites in the neotropics is given.
This list includes, among others, 16 predator mites of the Phytoselidae
family and various coleopteran s:ecie:s of' the genera Oligota and Stethorus. 
Work carried out to control 1ononyclellun p . using these predators is 
reviewed. Regrding tie mealybug, 25 parasites have teen recorded in 
Phenacoccu- go:;sypii, p1. he'reni, ard F. marlltti ill the Araricas. Of
these, 21 belong to the Hrncyrti(te family and include the Anagyrus, 
Apoanagyrus, Aernslus, -nd Acerolikaga genrera. The pathogenic fungus
CladosporiLum sp. was recently identified virasitizing P. herreni in Colombia 
and in Brazil. Forty-three predators of the Phenacoccus spp. previously 
mentioned have also teen recorded. The situation of P. gos:;ypii and P. 
herreni is analyzed since they present different probltmn arid foros of 
attack; their biological control is diseussed. A problem with the complex
of natural enemies of t, mealybug I:: the presenice of var ious hyperparasites
which reduce the populations of natural enemies. Since 11. herreni is an 
economically important pest, the determination of it., center of origin is
important for the identification or' ito most efficient natural enemles. 
(CIAT)
 

C516
 
25747 BELLOTTI, A.C. ; BYRINE,D.H.; HE'RHEY, C.H.; VARGAS, 0.; VARELA, A.M. 

1985. The potential of host plant resistance in cassnava for control of 
mites and mealytugs. In Cock, J.h. ; Reyes, J.A., eds. Cassava: 
research, production and utilization. Call, Colombia, Centro 
Internacional de Agricultura Trolical. Cas.-ava Prn-,rac. pp.417- 1139. 
Engl., 18 Refs. (CIAT, Apirtado Aree 6713, Cali, Colombia) 

Cassava; Mononychellua; Pheracoccus; Phenacoccus herreni; Resistance;
Cultivars; Plant breecding; Hybrids; In's;ect biology; Pest damage; Colombia. 

CIAT's program for the selection of cv. resis tant to the mite and mealybug
complex is described. The damage caused by these pasts is presented and the 
resistance mechanisms are discusqsed. The study of the life cycle of 
Phenacoccus gossypti in 5 cass;ava cv. showed that there are var'. differences 
in relation to the biological develoirsent of the insect. (CIAT) 

0517 
21872 BODDEN P., R.; DIAZ C., F. 1979. DinAmica de poblaci6n de Telenomus
 

saphingis A:'mead en 'elacifn a poblaciones do Frinnyia ello L. en yuca.
(Population dynamics of Telenomus iphingis in relation to Erinnyis ello 
populations in cassava). In Annual Meeting of the Caribbean Food Crops
Society, 16th., Santo Domingo, Repblica Dominicana, 1979. Proceedings. 
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Santo Domingo. pp.71-82. Span., Sum. Span., Fr., Engl., 20 Refs., Illus.
 

Cassava; Erinnyis ello; Predators and parasites; Dominican Republic.
 

The population dynamics of Erinnyis ello, the most important cassava pest in
 
the Dominican Republic, was studied for 2 yr in relation to the egg parasite
 
Telenomus sphingis, which is widespread in all the cassava producing areas
 
of the country. In San Cristobal weekly evaluations were made of 36
 
randcmly selected plants in an area of 0.25 ha. Four leaves were observed
 
on each plant up to 5 mo. of age and thereafter, 10 leaves until the crop
 
was 10 mo. old. The E. ello eggs collected were counted and taken to the
 
lab. where they hatched and the percentage of parasitism was determined. 
Parasitism of E. ello eggs by T. sphingis ranged from 140to :00 percent.
 
The highest percentage was obtained during the wet season when the greatest 
no. of eggs were laid in the field. T. sphingis may be considered a
 
promissory parasite for the biological control of I. ello in the Dominican 
Republic. (AS-CIAT)
 

0516 
21876 DIAZ C., F.; BODDEN P., R.; PEPA, A. 1979. PMrdidas causadas en 

yuca por la mosca del cogollo. (Cassava losses due to shoot flies). In 
Annual Meeting of the Caribbean Food Crops Society, 16th., Santo Domingo, 
Reptblica Dominicana, 1979. Proceedings. Santo Domingo. pp.133-138. 
Span., Sum. Span., Fr., Engl. , 3 Refs., I1llus. 

Cassava; Carpolonchaea chalybea; Cultivars; Insecticides; Pest damage; 
Dominican Republic.
 

A trial was carried out in San Crist6bal, Dominican Republic, to determine 
the extent cassava yields are affected by the attack of shoot flies 
(Carpolonchaea chalybea), considered an important pest of this crop. A 
completely randomized block design was used with 2 treatmentn (control and 
application of monocrotolAos (1.5 cc/litre) every 15 days) and 1 
replications each. Monocrotophos-treated plots yielded, on the av., 21.8 
MT/ha compared with the control which yielded 27.6 MT/ha. The damage caused 
by C. chalytea did not affect the yield. Rainfall and R11were obsnerved to 
affect the pest population. (Al-CAT) 

0519 
26168 PABRES, G.; LE RU, B.; KMYINDOU, A.; BIArISANGAMA, A.; BOUSSIENGUE, J. 

; EPaUNA MOUINGA, 1. 19814. La cochenille du manioc et sa biocoenose au 
Congo 1979-P". The cas:,ava midytug and its bio.enosis in Congo, 
1979-

8
4). Braz;,avll le, ConLo, Office de liaRechnrche Scientifique et 

Technique Outre-M. r. 116p. Fr., 173 Ref;., Illus. (Office de la 
Recherelie I ilentifique et T'chni[qu, Outre-Mep, B.P. 181, Brazzaville, 
Congo) 

Cassava ; PheracoccuIS; PhenaCoceus marnihoti ; Iniect biology; P:datoris and 
parasites; Biological control; Congo. 

Papers on the work carried out by the Off'ce de la RecLruheo Sclentifique et 
Technique Outre-Mer and the Direction C6ntrale de la Recherche Scientifique 
on the cas-ava mealybug In Brazzaville, Congo, are presented. The subjects 
covered incl,,de biology, population dynamics, biotic and abiotLic factors 
that affect the freqluency of the insect., and predatorsu and parasites. 
Individual papers are recorded in. this publication under the following 
consecutive no.: 0520, 0525, 0526. 0527, and 0528. (CIAT)
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26171 FABRESO.;LE RU B. 1984' Etude des relations plante-inseote pour _______ 

isfas upon mtd er gulationrdes-populations do Isaa 	

'
'cochenille du manio. (Study of the plant-insect relationships for the 

S'improvement 
 of methods for, controlling cassava~mealybug populations). In 
~ .',L~u ~; KyiduA.; Bassangama, A.; Boussiengue, J.,Epouna.Mouinga, S. La cochenille du manioc et sa blocoenose au Congo1979-841. Brazzaville, Congo, Office de 18 Recherche Scientifique et

y~'~~-	 Techni'quo Outre-Mer. pp.57-71.' Fr., Sum. Fr.', Eng., 27 Refs., Illus. 
(Office do la Recherche Scientifique at Technique Outre-Mer, D.P. 181, 
Brazzaville, Congo)
 

Cassava; Phenacoccus manihoti; Cultivars; Leaves; Timing; Water stress;
 
Congo. 

The impact of some physiological parameters of the cassava plant on the 
biotio potential of Phenacoocus manihoti is discussed. :These parameters are 
plant var., age of, leaves and of the plantation, and water stress. 
Agronomic methods compatible with the utilization of entomophagous insects, 
or even with-their acolimatation procedures, are proposed. (AS (extract)) 

22986 OANGAIT. 1981. Rapport d'ex6cution du programme de lutte " 
biologique contre la cochenille du manioc en R6publique Populaire du -

Congo. (Report on the execution of the biological control program against 
the caisava mealybug in Congo). Rome, Italy, Organization des Nations 
Unies pour L'Alimentation et L'Agrioulture. 9p. Fr., 7 Refs.
 

Cassava; Phenacoccus manihoti; Insect biology; Predators and parasites; 
Biological control; Congo. 

* 	 The project for the control of Phenacoocus manihoti in Congo is presented.
 
Its ihases, personnel, equipment, and climatic conditions are described.
 
The biological cycle of the pest and the cliaaticfactors that influence its
 
development are presented, Soce of the natural enemies of P. manihoti are
 
A.agyrus sp., Exochomus flaviventris, E. concavus, Hyperaspis senegalensis,
 
Soymmus (Nephus) sp., and Sthetorus sp. The rearing of Hyperaspis sp., its
 
release and efficiency in the control of P. manihoti are described. (CIAT)
 

0522 
26361 GERLING, D. 1985. Parasitoids attacking Bemisia tabaci (Hom.: 

Aleyrodidae) in eastern Africa. Entomophaga 30(2) :163-165. Engl., Sum. 
Engl., Fr., 3 Refs. (Chiredzi Research Station, P.O. Box 97, Chiredzi, 
Zimbabwe) 

Cassava, Bemisia; Predators and parasites; Kenya; Malawi; Zimbabwe. 

A survey was conducted i., Kenya, Malawi, and Zimbabwe in 1984 to find 
parasites of emisia tabaci an important pest of field crops, that might be 
introduced into Israel for control of the aleyrodid. The pest'wasfound 
mainly on cassava but also on cotton. The 2 principal parasite species - 

found were Eretmocerus mundus and Encarsia sublutea. .The parasitism rates 
varied, at tImes reaching over 60 percent. E. sublutea is also an important 

-, 	 parasite of Trialeurodes vaporariorum and is known from Hawaii as
 
Prospaltella transvena (E. transvena). (AS)
 

0523 
24553 .JURUENA, L.F.; CACHARZ, L.N.H. 1983. Pragas da mandioca. (Cassava

pests). In Reuniao Teonica Anual de Culturas Energeticas do IPAGRO, 
Porto Alegre-RS, Brasil, 1983. Trabalhos apresentados, Porto Alegre, 
Instituto dePesquisas Agron6micas, pp.149-152. Port. (Inst. de 



4 Feqquisas Agron6micas, HulaGoncalves Dias 570, 90.000 Porto Alegre-RS, 

Cassava; Erinnyis ello; Atta; Silba pendula; Iatrophobia brasiliensis
66 Coeloaternus granicolis; Coelosternus manihoti; Coelosternus notaticeps; ' 66j 

rugicollissCoelosternusc0ael 

S The moi-phology, damage, and control' of the most important pests of cassava 
in the state of 

Ri 
o Orande do Sul, Brazil, are described. These are 

'Erinnyis ello, Attasapp., Acromyrmex 
s 
pp., Si l b a 

pendula, Ietrojkiobia 
brasiliensis, and Coelosternus spp. (CIAT) 

th"'a6he erat6 l
-0524 

21678 KEYSER, J.14. 1985. The wasp that 'catches the pests. International 
Agricultural Development. November-December 1985:16-17. Engl., Illus. 

Cassava;Phenacoocus manihoti; Predators and parasites; Biological control; 
Cassava "programs; Mononychellus; Africa. 

The work of the biological control unit established at the International 
* Institute of Tropical Agriculture in 1979 to control cassava pests,

particularly Phenacoocus manihoti and Hononychellus spp., is described. 
-

'' 
'Apoanagyrus lopezi, a parasitic wasp imported from South America, is 
considered the mot promising natural enemy of P. manihoti taking into 
account its ability to establish itself readily in the field significantly 
reduce cassava mealybug damage, and then :survive the rainy season when 
mealybug populations are naturally low. Other species$, particularly Diomus, 
a lady beetle have shown great potential to multiply and attack the 
mealybug during the dry season only to disappear after the rains begin, at 
least in the particular ecologies where-it has so far been released. The 
Commonwealth Institute of Biological Control as well as CIAT and the Empresa
Brasileira de Pesquisa'Agropeouaria assist in the explorations in Latin 
America and In releases of natural enemies in East Africa. So far, natural 
enemy releases have been made only on an exptl. basis, to acoe which 
parasitoid or predator establishes itself in which ecological zone, and how 
well it spreads. Work on the control of cassava green mites has been 

6 expanded and it has been found that among the mite predators there are 
phytoseiid mites, which appear to be better biological control agents at low 
mite populations than most insect predators. (CIAT) 

0525 
26172 LE RU, B.; SILVIE, P.; PAPIEROK, B. 1984. L'entomophthorale 

Neozygites fumosa pathogene de la cochenille du manioc, Phenacoccuo 
manihoti (Hom. :Pseudococcidae). en R6publique Populaire du Congo. (The 
entomnithoraceous Neozygites rumosa, pathogen of the cassava mealybug 
Phent.crcua manihoti (Hem. :Pseudococidae), in the People's Republic of

" 
Cong'. ',In Fabres, 0.; Le Ru, B,; Kiyindou, A.; Biassangama, A.; 
Boussiengue, J.; Epouna Houinga, S. La cochenille du manioc et sa 
biocoenose au Congo 1979-84. Brazzaville, Congo, Office de la Recherche 
Scientifique et Technique Outre-Her, pp.98-104. Also in Entomophaga 
30(1 1985. Fr., Sum, Fr., Engl., 19 Refs., Illun. (Office de la 
Recherche Scientifique et Technique Outre-Mer, B.P. 181, Brazzaville, 
Congo) 

Cassava; Phenacoccus manihoti; Predators and parasites; Congo. 

The entoaophthoraceous fungus Neozygites fumosa, which was only known in 

S 
southern USA, was found in the People's Republic of Congo, on the cassavamealybug (Phenacoous manihoti). Slight biometrical variations appear 
within the fungal species. Among the entomophthorales cited in the 
literature as parasitizing Coocoidea, only 2 species can be retained with 
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Cassava. Production, Research. Cdmeroon. . 

The emphasis of agricultural research in Cameroon was s'iifted frorr cash to 
food crops with the 5th Development Plan. The positiLc. lit the national 

seconomy of the major food crops (maize, sorghum, rice, ca sava, sweet I) 
pots toei,~-yams, - soybetin,. -cwe,-futad-t -esr- lge 
vegetables) is described as well as the .problems related .to their
 
development and the goals to be achieved by research workers. 
 Work is
 
supported by soil research, and it is a.,gued that farming systemi research
 
should receive greater attantion. [Abstracts on Tropical Agriculture]
 

0370 1 
24548 ENRIQUEZ T.* J. 1985. Plan operativo para 1985 de la Provincia de 

Nape. Normas t~cnicas del cultivo. (1985 operational plan for the Napo
Province. Technical norms of the crop). Ecuador, Programs Tubdrculos y 
Race; proyecto yuca. 40p. Span. 

Cassava. Production. Cultivation. Cultivars. ' Hybrids. Development.
 
Economics. Planting. Timing. Spacing. Fertilizers. N. P.1,'K. Weeding.
 
Thrips. Mononychellus tanajoa. Mononychellus megressori. Tetranychus
 
urticae. Oligor.ychus. Phenacoccus. Erinnyis ello. Predators and parasites.
 
Silba pendula. Carpolonchaea chalybea. Anastrepha pickeli. Anastrepha
 
manihoti. Aleyrodidac. Bemisia. Trialeurodes variabilis. Vatiga manihotae.
 
Saissetia rvtranda. Hemiberlesia diffinis. -Aonidomyitilus -albus.
 
SCecidomyiidae. Agrotis irsilon. Xanthomonas campestris pv. manihotis.
 
Cassava common mosaic virus. Mycoplasmeses. Cercosporidium henningsii.
 
Cerc'spora caribaea. Cercospora vicosae. Oidium. 
Cc ;sava superelongation.
 
Glomerella. Uromyces manihotis. Phytophthora. Fomes lignosus. Rosellinia.
 
Sclerotium rolfsii. Insect control. Mite control. Insecticides. Acaricides.
 
Growth. Pruning. Root productivity. Cuttings. \Roots. Storage. Rotational
 
crops. Uses. Composition. Feeds and feeding. Coats. Ecuador.
\I
 
The cassava planting program for the Napo Provipce, Ecuador, in 1985 and
 
the technical norms for cultivation are pres,Ited. The strategies and
 
course of action to fulfill the plan, the goals Jor the year in relation to
 
planting surface and harvesting, production and yield, production needs,
 
cassava var. grown in the region and in the country, and exptl. var. tested
 
in the region are described. The plan for credit and financing of inputs
 
(seeds, 'fertilizers, and pesticides) is presented. A taxonomic and
 
hotanical description of cassava, the appropriate ecological conditions for
 
its cultivation, and specific recommendations on pests, diseases, and v'eeds
 
are presented. The conservation of roots and cuttings, crop rotation, and
 
uses of cassava, besides compositional analyses, are discussed. Data on
 
production costs are included. [CIAT]
 

0371
 
25704 FATAO, L.; XIONG, L.; XUECHENG, T. 1986. Cassava in the agricul

tural economy of China. In Regional Workshop on Cassava in Asia, its
 
Potential and Research Development Needs, Bangkok, Thailand, 1984.
 
Proceedings. Cali Colombia, Centro Internacional de Agricultura
 
Tropical. pp.59-63. Engl. [South China Academy of Tropical Crops, Hainan
 
Island, Guangdong Province, People's Republic of China]
 

Cassava. Ecosystems. Production. Cassava chips. Cassava starch. Income.
 
Cultivation systems.. Intercropping. Planting. Spacing. Ploughing.
 
Harvesting. Timing. Development. China.
 

The situation of cassava in China is presented. Three agroclimatic zones
 
in which cassava is cultivated (largest production, expansion, and var.
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trials) are described. Yields are low (B.2 t/ha due to poor management.
''Produced cassava is processed into chips or starch, which are exported. 
Research has been focused on the improvement of crop management practices
to: increase productivity. The best results have been obtnired with 

> 

intercropping, planting distances, tillage, and harvest 1imes, The 
problems that exist for -the -future- development of -cassava inLhoz country"

' re."(1)er lack of improved var., (2) soil erosion, (3) inadequate processing 
and use, (4) lack of technical assistance and systematic planning, and (5) 
poor storage of cuttings. Possible solutions to -these coListraints and the 
future perspectives for the development of cassava are discussed. [CIAT] 

0372 
24556 FUNDACION PARA EL DESARROLLO INDUSTRIAL Y AGRICOLA DEL QUINDIO, 

1975. Estudio de localizacidn de una plants de harina de yuca 
panificable en la regin del Quindio. (Location study of a cassava flour 

_plant for bakery purposes in the Quindio region). Armenia. 1
7 
p. Span. 

Cassava. Cassava flour. Development. Economics. Production. Water 
requirements (processing). Costs. Processing. Colombia. 

A location study of a CF'plant for bakery purposes in the quindio region,
Colombia, with a capacity of processing 1800 t fresh cassava/yr (600 t 
flour)-., is presented. The highly,; productive cassava regions located 

-between-the southwestern section of Quindio and northern Valle (Caicedonia,
Quimbaya, Armenia, Montenegro, and La Tebaida) are described as well as 
several economic and infrastructure aspects that allow the optimum region 
for the locatir' of the plant to be determined. It was concluded that the 
processing plant should be located in La Tebaida because of the available 
energy, aqueduct capacity, available ' telephone services, available 
incentives (tax exemption), road and railroad infrastructure, and proximity 
to the airport, to the wholejale provision market, and to the city of 
Armenia. [CIAT] 

9 

25723 GAPASIN, D.P.; LOPEZ, E.L. Planning cassava development: the 
Philippine national research and development program for cassava. In 
Regional Workshop on Cassava in Asia, its Potential and Research 
Development Needs, Bangkok, Thailand, 1984. Proceedings. Cali, Colombia, 
Centre 
Refs., 

Internacional dd Agriculture Tropical. pp.373-385. Engl., 5 
Illus. (Philippine Council for Agriculture & Resources Research & 

Development, Los Balos, Iaguna, Philippines] 

Cassava. Cassava programs. Research. Development. 
chips. Post-harvest technology. Plant breeding. 

Processing. 
Cultivation 

Cassava 
systems. 

Cultivation. Socio-economic aspects. Philippines. 

The systematic approach used 
programs in the Philippines 

in 
is 

agricultural 
described. 

research and 
In relation 

development 
to cassava, 

priorities and goals of the national development are discussed and the 
research activities are analyzed. Finally, the strategy for the 
implementation of the program (research, network, 
and budget) is presented. (CIAT] 

international agencies, 

0374 
25706 GURITNO, B.; SITOMPUL, S.M. 1986. Cassava in the agricultural of 

Indonesia. In Regional Workshop on Cassava in Asli, its Potential and 
Research Development Needs, Bangkok, Thailand, 1984.' Piroceedings. Cali, 
Colombia, Centre Internacional 
Engl., 11 R,,fs., Illus. (Centre 

de Agriculture Tropical. 
for Root Crops Research, 

pp.73-88. 
Faculty of 

Agriculture, Brawijaya Univ., Jl. .ay. Jon. Haryono 163, Malang, 
Indonesia] 
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Cassava. Production. Tetranychus urticae. Oidium. Xanthomonas campestrisi,2 
pv. manihotis. Intercropping. Conls. Income. Trade. Uses. c-aplek. Cassava 
starch. Consumption. Prices. Research. Development. Indonesia. P
 

cassava in Indonesia is presented; it -is the mastThe situation. of - off 9.7_t/ha.. The ......"important upland corop -af ter_ maize, --with- ,an-av,.. yield 

production, including costs, and its perspectives'- are discussed. Trade,
 

uses, and consumption of cassava 
(fresh, gaplek, starch) are analyzed.
 

Finally, research needs (var. trials, cultivation systems, extension
 
are
aervices). and the impact that research has had: in the country 


presented. [CIAT1
 

0375
 

25264 INSTITUTO INTERAMERICANO DE COOPERACION PARA LA ACRICULTURA. 
1983.
 

Proyecto pare el grupo capesino "Angel del Lim6n", El\\,Triunfo, Cholu
teca. (Project for the peasant group "Angel del Lim611", El Triunfo,
 

Choluteca). Tegucigalpa, Honduras, Convenio IICA-INA-Cofi.uplane. Unidad
 

de Formulaci6n de Proyectos. 13p. Span., Sum. Span.
 

Cassava. Socio-economic aspects. Economics. Income. Costs. Development.
 

Honduras.
 

The project proposed to benefit the peasant group "Angel del Lim6n",
 

beneficiary of the land reform, in the dept. of Choluteca, Honduras, is
 

presented. It is intended to improve' the income level of the group
 

through the alternating cultivation of maize, Johnson grass, sorghum,
 

cassava, and sesame. [CIAT]
 

* ,0376
 
24086 JANSSEN, W.; DE JONG, G. 1980. Cassava and cassava starch; the
 

production, processing and-marketing of cassava and sour cassava starch
 

in Mondomo, Colombia. Cali, Colombia, Centro Internacional de Agricul

tura Tropical. 177p. Engl,, 23 Refs., Illus.
 

Cassava. Cultivation. Cultivars. Cultivation systems. Fallowing. Timing.
 

Land preparation. Costs. Econoic.,i Planting. Spacing. Weeding.
 

Insecticides. Fertilizers. Harvesting. Prices. Intercropping. Erosion.
 

maize. Banana-plantains. Markefinj.; Cassava roots (vegetable). Cassava
 

starch. Factories. Starch content. ,Distribution. Processing. Washing.
 

Peeling. Rasping. Screening. Silting. Fermentation. Drying. Packaging.
 

Water, requirements (processing). Waste utilization. Consumption. Storage.
 

Bakery products. Colombia.
 

Tr - relationships between the cassava crop and its marketing and
study the 
t 6e potential marketing channels for cassava starch, the Mondomo area in 
lombia was chosen due to'the presence of CIAT field trials in the region.
 

//Surveys were conducted at the farm, small-scale rasping industry,
I middleman, and wholesaler-retailer levels. The agricultural economy is
 

dominated by a limited no. of crop alternatives. The starch production
 

process is described and the economic situation of the small-scale rasping
 

industries is analyzed. A description of the middlcman, product, storage,
 

risk absorption, transportation, credit, quality control and classifica

tion, communication, and profitability is given. The end user is also
 

considered. A general analysis is included of the marketing channel of
 

sour starch coming from the vecinity of Santander de Quilichao, where 

approx. 4200-4800 ha of cassava (5000 t of starch/yr) are grown. The 

breeding programs: should focus on the selection of var. tolerant to low 
fertility soils and with high starch yields/ha, the relationship between
 

fertilizer use and starch content should be investigated and studies to
 

solve the erosion problems related to the cultivation of cassava are
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2 required Of the costs involved in the small-scale rasping industries 80% 
corresponds to the raw material. (CIAT]I 

S0377 
__25708 JA ARDENA,,S.D.G.1986. Cassava-in the agricultural economy of Sri 

Lanka In Regional Workshop on Cassava in Asia, its Potential and 
Research Development Needs, Bangkok, Thailand, 1984. Proceedings. Cali, 
Colombia, Centro Internacional de Agricultura Tropical. pp.115-129, 
Engl.-5 Refs., Illus. (Central Agricultural rResearch Ceiitre, G:innoruwa, 
Peradeniya, Sri Lanka] 

Cassava. Production. Intercropping. Prices. Costs. Research. Fresh
 
products. Developuent. Sri Lanka.
 

The situation of cassava in Sri Lanka is presented; it is a secondary crop,
 
grown in association with other crops (coconut, pineapple), and mainly
 
consumed fresh. Production data for the 1972-80 period are included. The
 
production areas are described and production costs and constraints are
 
analyzed,' in addition to discussing areas of research. The uses, the
 
potential for the production and utilization of cassava, and the
 
implications that government policies may have on research are discussed.
 
[CIAT)
 

0378 
i2. 22861 JOS, J.S. 1982. High-lights of Lab to Land Programme (Phase 1). 

In Central Tuber Crops Research Institute.. Summary report: Lab to Land 
Programme Phase 1-1979-82. Trivandrum, India. Publication no.2. pp.1-17. 
Engl. , Illus. 

Cassava. Hybrids. Intercropping. Groundnut. Socio-economic aspects. S~1il 
analysis. Cultivation. Fertilizers. Pest control. Economics. Income. Root
 
productivity. Technological package. Technology transfer. 
 Technol,'gy
 
evaluation. India.
 

The methodology and outstanding results of the Lab. ro Land program are 
described. This program was carried out among 200 families in 4 villages 
of the Trivandrum, Kunyakumari, and Salem districts, India, during 1979-80. 
The 2 main technologies transferred during this program consisted in the 

/. replacement of degenerated cassava stocks with improved clones (Sree Sahya 
Visakham) cassava/groundnutand Sree ' and intercropping. The prevailing 

type of agriculture before adoption, soil fertility ofilthe
status 

landholdings of the families involved, and agricultural practices in the 
villages are described. Additional income derived from using both 
technologies independently is shown; their potential to favor the income in 
all villages is thus indicated. In general, the increase in income due to 
the use of these technologies was more than 65% during the Ist yr. 
Selected results achieved with particular farmers concerning increases in
 
cassava yield and income in the 4 villages are presented. Another impact
 
of the program was the generation of employment, both in crop production as 
well as in the transformation of fresh roots into cassava chips. Training 
programs, field days, radio programs, and pamphlet publication, 
contributing to the general strategy of the program, are described. [CIAT]
 

0379
 
25532 LAME, B. 1984. Mission FAO sur le manioc en R-publique Populaire
 

du Benin: la culture et sa transformation. (FAO mission on cassava in
 
Benin: the crop and its transformation). In Workshop on Processing
 
Technologies for Cassava and other Tropical Roots and Tubers in Africa,
 

~. 'I 
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Abidjan, Ivory Coast, 1983, Proceedings. Rome, Food and Agriculture 
Organization of the United Nations. v,2,pp.87-93. Fr. 

Cassava. Cultivation. Production.' Cassava African mosaic virus. Xanthomonas 
campestris pv. , manihotis., Phenacoccus manihoti. Ferrisia virgata. 
nonychellus tanajoa.Teranchuscinnabarnus. Cultivars. Processin9g 

Drying. Steeping. Rasping. Cassava chips. Cassava flour. Car. Tapiocas. 
Industrialization. Benin. .
 

The cassava situation in Benin is presented. Of the root and tuberous 
crops and cereals grown in the country, cassava is the one grown the most, 
both its leaves and roots are used for human and animal consumption. The 
cropping systems are indicated, production databetween 1970-81 are given, 
and some of the problems that have caused the fluctuations in the 

' 
production (CAMV, Xanthomonas campestris pv. manihotis, Phenacoccus 
manihoti, Ferrisia virgata, Mononychellus tanajoa, and Tetranychus 
Scinnabarinus) are mentioned. In 1982-83 a campaign was started to plant 
improved var. (THS 30001 and TMS 30211) introduced from Nigeria and the 
Ivory Coast. It is suggested to gather all the available" information in 
order to create a fact sheet on the'crop that covers land preparation, weed 

- control, fertilization, and mechanical harvest, Finally, the cassava
 
transformation techniques, which basically involve drying, rasping, and
 
steeping, are presented; the main products are lafun, gari, cassava chips,
 
and tapioca. The need for industrializing the transformation and
 
cultivation processcs is highlighted. [CIAT]
 

0380
 
25538 LARTEY, B.L. 1984. Country profile. n Workshop on Processing
 

Technologies for Cassava and other Tropical Roots and Tubers in Africa,
 
Abidjan, Ivory Coast, 1983. Proceedings. Rome, Food and. Agriculture
 
Organization of the United Nations. v.2,pp.139-146. Engl.
 

Cassava. Economics. Root crops. Cultivars. Production. Cultivation.
 
Zonocerus variegatus., Roots. Storage.: Gari. Tapiocas. Cassava starch.
 
Cassava chips. Dried roets. Small-scale processing. Research. Ghana.
 

Basic data on Ghana's economy and agriculture are given. The main root
 
crops are cas.ava, yams, cocoyams, land sweet potatoes, cassava being
 
produced and utilized the most. A brief account of cassava cultivation is
 
presented; the most common var. are Gari, Queen, Williams, and Ankra. The
 
methods used to store the roots are indicated. The most important products
 
are gari, tapioca, starch, konkonte, and cassava chips; processing is
 
mostly done in the rural communities. Research is being carried out on
 
root storage and the development of cassava processing machines. [CIAT]
 

0381
 
2575) LIAN, T.S.; WELSC19 D.E. 1986. Cassava in the agricultural economy
 

of Malcysia. In Regional Workshop on Cassava in Asia, its Potential and
 
Research Development Needs, Bangkok, -Thailand, 1984. Proceedings.' Cali, 
Colombia,. Centro Internacional de Agricultura Tropical. pp.89-114.
 
Engl., 19 Refs., Illus. [Malaysian Agricultural Research & Developing 
Inst., G.P.O. Box 12301, Kuala Lumpur O1\ 02, Malaysia]
 

Cassava. Production. Prices. Economics. Costs. Cultivation. Cultivation
 
systems. Cassava starch. Cassava chips. Fresh products. Waste utilization.
 
Feeds and feeding. Trade. Consumption. Food products. Uses. Animal
 
nutrition. Development. Malaysia.
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situation cassava
.. of in Malaysia is presented. Its production
 
(1960-81). and costs (1983) are discussed. U3ss, marketing, trade, and
 
potential use of cassava 
products (fresh, starch, chips, sweeteners) are
 
analyzed, and data on prices, production, exports, and imports (1970-81)
 
are included. Finally, 
 the future supply of cassava in relation to 
policies for its development is anlyzed._CIAT] 

K ~K 0382 I 
25716 LIAN, T.S.; CHAN, S.K. 1986. Improving the productivity of cassava
 

in Peninsular Malaysia. 
 In Regional Workshop on Cassava in Asia,-'its
 
,
Potential and Research Development Needs, Bangkok, Thailand, 1984 ;


Proceedings. Cali, Colombia, /§entro Internacional de Agriculture
 
Tropical. pp.241-259. Engl., 1]/Refs., Illus. [Malaysian Agricultural
 
Research & Developing Inst., G.,,0. 12301, Kuala Lumpur 01-02, Malaysia),
 

Cassava. Soil physical properties. Climatic requirements. Temperature. 
K .Rainfall data. Cultivars. Land preparation. Planting. Spacing. Cuttings.

Fertilizers. N. P. K. Mg. Weeding. Herbicides.- Harvesting. Timing. Root
 
productivity. Fames lignosus. Tiracola plagiata. Socio-economic aspects.
 
Research, Plant breeding. Mechanization, Cultivation. Cultivation systems.
 
Malaysia.
 

The situation of cassava in Malaysia is presented and the production
 
systems and zones (soils, temp., rainfall) in which it is, grown are
 
discussed.- The technical, socioeconomic, and managerial constraints of
 
cassava p-riductivity are analyzed. The research objectives of the
 
Malaysian Agricultural Research and Developing Institute's 
cassava program
 
are (1), to increase the productivity of cassava in smallholdings and in
 
plantation-scale,cultivation through the breeding and selection of improved


!' v Iand the development of appropriate production technologies and (2) to
var. 

improve postharvest processing and storage technology and to develop new
 
end uses for cassava. 'The strategies and directions of research 
proposed
 
are analyzed and results of research are presented. Finally, the
 
assessment of yield gap and production potential are discussed. [CIAT]
 

0383
 

25711 LYNAM, J.K. 1986. A comparative analysis b'fcassava production and
 
utilization in tropical Asia. In Regional Workshop on Cassava In Asia,
 
its Potential and Research Development Needs, Bangkok, Thailand, 1984.
 
Proceedings. Cali, Colombia, Centro Internacional de Agricultura
 
Tropical. pp.171-195. Engl., 18 Refs., Illus. [CIAT, Apartado A6reo
 
6713, Cali, Colombia]
 

Cassava. Production. Uses. Cultivation systems. Labor. Costs. Productivity. -

Consumption. Economics. Feeds and feeding. Trade. Marketing. Prices. Fresh
 
products. Cassava starch. Cassava chips. Pellets. Gaplek. Asia.
 

Within 
 an economic context (costs, prices, labor, policies), the
 
diversities and similarities of cassava production and utilization systems
 
in tropical Asia (India, Indonesia, Malaysia, Philippines, and Thailand)
 
are compared and analyzed. Based on this analysis, the potential of the
 
crop in the region is discussed. [CIAT]
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25717 MARISCAL, A.M. 1986. Improving the productivity of cassava in the
 

Philippinea. 
 In Regional Workshop on Cassava in Asia, its Potential and
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"A~ P 

SDevelopmentNeeds, Bangkok, Thailand, 1984. Proceedings Cali, 

ClmiCentro Internacional de Agricultura Tropical. pp.261 276. 
Engl , Refs. [Philippine Root Crops Research & Training Center, 8 

Cassava, Production.' Socio-economic' aspects. Costs. Prices. Technology. 
Post ha lest Research-zpTechnologicaI "package .'Cultivars.'-Cultiva---loses.-
tion systems. Intercropping. Rotational crops. Fertilizers. Cuttings. 
Xanthomonas campestris pv. manihotis. Tetranychus urticae. Tetranychus 

kansawai. Roots. Storage' Cassava chips. Food products. Animal nutrition. 

Philippines.
 

The cultivated area, yield, production, and potential of cassava in the
 

Philippines are presented. The main production constaints are analyzed,
 

namely, socioeconomic aopects, infertile areas, inap ropriatc technology.
 

Arand postharvest and processing problems. The projects and research
 

activities of the Philippine Root Crop Research and Training Center, the U.
 

of Philippines, and the Bureau of Plant Industry of the Ministry of
 

Agriculture are discussed. These have been oriented toward the development
 

of improved var., agronomy, and the National Feed Root Crops Program. 
Research results are.indicated. (CIATI
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25527 NICHE, J.C. 1984. FAO mission on the harvesting, processing and
 

use of cassava in Thailand and in Africa. In Workshop on Processing
 

Technologies for Cassava and other Tropical Roots and Tubers in Africa,
 

Abidjan, Ivory Coast, 1983. Proceedings. Rome, Food and Agriculture
 

Organization of the United Nations. v.l,pp.15-32. Engl., Sum. Engl.
 

Cassava. Production. Cultivars. Processing. Cassava chips. Pellets. Cassava
 

starch. Marketing. Trade. ResearcL. Development. Ethanol. Atieke.
 

Cultivation. Mechanization. Car. Uses. Cassava flour. Foofoo. Thailand.
 

Ghana. Togo. Cameroon. Congo. Ivory Coast.
 

Information on problems existing in the cassava sector in Thailand and
 

Ivory Coast, Ghana, Togo, Cameroon, and Congo is given. Problems related
 

to production, utilization, processing, marketing, research, and
 

development of' cassava products in Thailand are reviewed. In Ivory Coast,
 

there is an agroindustrial complex for the processing of dry atieke and CF.
 

The mechanization problems of the industrial cultivation and harvesting of
 

cassava seem to have been resolved. The problems of small material for
 

mechanized cassava processing in Ghana and Togo are discussed; these are
 

attributed to the shortage of cassava during that time of the year due to
 

drought, bushfires, and ,iseases. Shortage of cassava was also observed in
 

Cameroon; however, traditional food products (gari and cassava sticks) 
are
 

being processed on a semi-industrial level. A comprehensive description is
 

given on the foofoo flour production plant in Mantsoumba, Congo, which has
 

a production capacity of 400 kg flour/h. Finally, conclusions and
 

recommendations are given. [AS]
 

0386 

25528 NICHE, J.C. 1984. Potential improvements of cassava processing 

technologies in Africa. In Workshop on Processing Technologies for 

Cassava and other Tropica17Roots and Tubers in Africa, Abidjan, Ivory 

Coast, 1983. Proceedings. Rome, Food and Agriculture Organization of the
 

United Nations. v.l,pp.33-40. Engl., Sum. Engl.
 

Cassava. Processing. Development. Foofoo. Car. Small-scale processing.
 

Industrialization. Africa.
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The possibilities of improving the traditional technologies of cassava
processing, at the village and industrial levels, 
in Africa, are discussed
 
and analyzed. Some recommendations are given. [CIAT]
 

0387

24541 MONTALDO, A. 1985. Cultivo e industrializaci6n de yuca. (Cultiva

tion and industrialization of cassava). In _ Cultivo a
industrializaci6n de la yuca y papa en 
Ecuador; informe de consultorfa.
 
Quito, Ecuador, Instituto Interamericano de Cooperaci6n para la Agricul
tura. pp.1-18. Span., 16 Refs. 
[Facultad de Agronomia, Univ. Central de
 
Venezuela, Apartado 97, ?aracay 2101 A, Venezuela]
 

Cassava. Production. Productivity. Food energy. Development. Cultivation.
 
Cultivars. Plant breeding. Uses. Composition. Ecuador.
 

Information 
is given on cassava cultivation in Ecuador where it is

considered to be one of the crops to be 
included in a crop diversification
 
plan to substitute 
cereal imports in the country. Cassava is compared with

cereals and 
other root crops in terms of production ,parameters and
 
nutritive value. Information related 
to the use of CF ih' animal feed and
the utilization of by-products for human consumption is 'discussed. 
 The
 
possibilities of crop expansion in the country are analyzed and suggestions
 
are presented 
for improving its cultivation. It is suggested that new

technologies, products, and uses 
should be developed to increase 
cassava
 
production and utilization; 
a national trials network on aqronomic problems

should be established and the development of the 
 Ecuatorian cassava

industry should be supported. Training should be offered 
in agricultural,

nutritional, and industrial research, and a close link should be maintained

between producers, researchers, salesmen, businessmen, and extension
 
agents. 
 Four strategies are recommended 
to accomplish the aforementioned
 
objectives: breeding, 
agronomic improvement, processing technology, and

diversification 
of end uses. 
 Organizations participating in the plan,

required germplasm materials, and priorities are listed. [CIAT]
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24540 MONTALDO, A. 1985. Cultivo e industrializaci6n do la yuca y papa
on Ecuador; informe de consultorfa. (Cultivation and industrialization
 

of cassava and potato in Ecuador; consultancy report). Quito, Ecuador,

InstItuto".Interamericano de Couperaci6n para la Agricultura. 40p. Spait.,

16 Refs., Illus. [Facultad de Agronomia, Univ. Central de Venezuela,
 
Apartado 97, Maracay 2101 A, Venezuela]
 

Cassava, Production. Productivity. Food energy. Development. Cultivars.
 
Cultivation. Plant breeding. Composition. Ecuador.
 

A report on the cultivation and industrialization of 
cassava in Ecuador is
presented. Aspects related to the 
possibilities of expansion of 
cassava
 
cultivation, suggestions for the improvement of the crop, germplasm,

organizations involved, and priorities to undertake the proposed plan

dealt with. The Ist 

are
 
national course on 
cassava cultivation and its
 

alternate 
 uses is described. A questionnaire given to the course
 
participants and the answers, given by the Ministry 
of Agriculture and
 
Cattle Husbandry of Ecuador are annexed. 
 The papers on the cultivation and
industrialization of 
cassava presented during 
the course are registered in
this publication under 
the following consecutive no.: 
0366 and 0387. fCTAT]
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0389 
autres
BAYOGO, A.J. 1984. Transformation du manioc 


tubercules et racines en R6publique Centrafricaine. (Transformation of
 

cassava and other tubers and roots in the Central African Republic). in
 

25534 	 NABONGUE, R.; 


on Processing Technologies'?for Cassava and other Tropical Roots ;+

Workshop 	 33
 s
 

in Africa, Abidjan, Ivory Coast, 19 . Proceeding . Rome,
and Tubers 

lbu f-te ntd atos-v 1~eOgniatin-,p.I13-11.Food and-Ag~r 1 

Fr.
 

Yams. Potatoes. Sweet potatoes. Cultivation. Root productivity.

.1 -.Cassava. 


African mosaic virus.

Injurious mites. Injurious insects. Cassava 


flour. Processing. Steeping.
Bacterioses. ,Cassava chips. Cassava 


Industrialization. Development. Costs. Central African Republic.
 

in the

The Situation of the cassava, yam, sweet potato, and potato crops 


I " i 	 Central African Republic is presented. Cassava is the most important food
 

crop (50-60* of the calorie intake); it is grown alone or in association
 

with an av. yield of 7 t/ha,although the improved var. produce up to 35
 

t/ha. The production is affected by CAMV, mealybugs, mites, and
 

cassava products are (1) "cassettes" or chips
bacterioses. The different 

steeped to be softened and then convert-I into small balls that


that are 

I are dried on the ground; (2) chikouang or steeped coots molded into canes
 

(10-15 x 2-5 cm) and cooked in boiling water; (3) Ngou-Kassa or a cassava,
 

yam, and sweet potato soup;, and (4) CF from the steeped chips. The project 

proposed:"by the government for the industrialization of cassava is
 

described. [CIAT]
 

0390
 
25710 NELSON, G.C. 1986. 
 An analysis of the international market
 

In Regional Workshop on
potential for dried cassava and cassava starch. 


Cassava in Asia, its Potential and Research Development Needs, Bangkok,
 

Thailand, 1984. Proceedings. Cali, 
Colombia, Centro Internncional de
 
16


pp.153- 9. Engl., Sum. Engl., 4 Refs.
Agricultura Tropical. 

[Agricultural Development 
Council, Inc. IRRI/Econ., P.O. Box 933,
 

Manila, Philippines]
 

Cassava. Cassava starch. Trade. Consumption. Feeds and feeding. Feed
 

constituents. Prices. Costs. Driedlroots. Marketing.
 

its production,
The situation of cassava in Thailand is presented and 

The main products
costs, cultivation, and processing are analyzed. 


(pellets, chips, and starch) and *heir consumption, marketing, prices, and
 

are included. The dependence
trade are discussed; likewise, related data 


the Thai cassava industry has on the EEC countries, Japan, and USA is
that 

are presented. [CIAT]
highlighted. Alternatives to reduce this dependency 
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25571 NINAN, K.N. 
 1984. Labour use in agriculture. Case studies of
 

Economic and Political Weekly 19(52-53):A-199-A-204.
tapioca and paddy. 

Eng]., 	Sum. Engl., 11 Refs.
 

Cassava. Labor. Land preparation. Planting. Weeding. Fertilizers. lar

vesting. Distribution. Productivity. Economics. India.
 

Various issues related to labor use in agriculture Lre discussed, with
 

specific emphasis on cassava and paddy production, using farm level data
 

relating to Kerala (India). In particular, the relationship between labor
 

use on one hand and yields, farm size, and crop operatiuns on the other, is
 

examined. The question of labor productivity in agriculture is also
 

discussed. [World Agricultural Economics and Rural Sociology Abstracts]
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-
25531 NYA IN, 0.0. 1984. Economic feasibility of cassava in compound 

animal feeds in Africa. In Work s h 
op on Processing Technologies for 

Cassava and other Tropicaf Roots and Tubers in Africa, Abidjan, Ivory' 
Coast, 1983. Proceedings. Rome, Food and Agriculture Organization of the
 
United Nations. v.,pp.51-55. Engl., 3 Refs.
 

Cassava. Animal nutrition. Feeds and feeding. Economics. Costs. Prices.
 
Africa.
 

The use of cassava in animal feeding is briefly reviewed and an economic
 
analysis of the feasibility of cassava replacement for maize in compound
 
feeds in Africa is made. The potential exists, but only country-specific
 
feasibility studies with updated relevant data can truly ascertain the
 
feasibility since the availability and prices of cassava, other cereal
 
substitutes, and major protein sourccs vary from one country to the other.
 
[CIAT]
 

0393
 
25530 NYANIN, 0.0. 1984. Some economic aspects of industrial processing
 

of cassava. In Workshop on Processing Technologies for Cassava and other
 
Tropical Roots and Tubers in Africa, Abidjan, Ivory Coast, 1983.
 
Proceedings. Rome, Food and Agriculture Organization of the United
 
Nations. v.l,pp.43-5J. Engl.
 

Cassava. Processing. Gar. Costs. Prices. Economics. Nigeria.
 

An economic analysis of the viability of industrial processing of cassava
 
in Africa is made, based on the industrial processing of gari employed in
 
Nigeria. It is concluded that the finrncial viability of industrial
 
processing of cassava would depend mainly on 3 endogenous variables: (1)
 
the operational efficiency of the plant which is constrained by production
 
factor costs and the cost of the factory; (2) the production efficiency of
 
the equipment; and (3) the capacity at which the plant is operated. [CIAT]
 

0394
 
25547 OLYMPIO, H.K.; ALOGBLETO, K. 1984. Apercu sur la production at les
 

utilisations des plantes a tubercules au Togo. (Survey on the production
 
and utilization of tuber crops in Togo). In Workshop on Processing
 
Technologies for Cassava and other Tropical Rots and Tubers in Africa,
 
Abidjan, Ivory Coast, 1983. Proceedings. Rome, Food and Agriculture
 
"Organizatiri of the United Nations. v.2,pp.235-242. Fr., Illus.
 

Cassava. 'Iroduction. Cassava starch. Tapiocas. Cassava flour. Car.
 
S .Small-sc.lb processing. Marketing. Prices. Togo.
 

,The situation of cassava, yam, sweet potato, potato, and taro in Togo is
 
presented. The most important crops are cassava and yam; their production,
 
processing, and marketing are indicated. Cassava is consumed iresh or it
 
is processed into starch, tapiocas, flour, or gari. [CIAT]
 

0395
 
24036 OSPINA, B.; BEST, R.; GOMEZ, C. 1983. Natural drying of cassava
 

for animal feed: the establishment of small agro-industries on the
 
Atlantic Coast of Colombia, Cali, Colombia, Centro Internacional de
 
Agricultura Tropical. 17p. Engl., Sum. Epgl., 13 Refs., tllus. [CIAT,
 
Apartado A~reo 6713, Cali, Colombial
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S :,Paper,ipresented a the Symoi u o theIneatolSciyfr
 
TpiaRotCos6t. Lima, Peru, 1~983.
 

.Production. Prcsig,M:arketing. Economics. Colombiea.
 

The -ongoing' - oprtiive. pro ec€t.. -b etween ;t he.- Colomb ianL .v t e - ,_, 

o b j ' e c t i v e iCIAT described. 
,::,. natural":drying 'plants 'on the-Atlantic, Coast-of Colombia. The project" 
: ~ii ii-::,and is iIts is .:to establish •small-scale cassava: 

a group of i15 farmers.' In 1981 rteplant operated on an exptl. bass in : 
order to ceollect data on drying performance under trheconditions prevailing 

?on the Atlantic Coast and to ascertain the acceptability of the product by"
the animal feed industry. In 1982, the n w p a eemi

ii,~,commercial, basis to collect accurate production cost figures and todemonstrate the economic feasibility of replicatng the process in other
 

areas of the region :in 1983.- From the experience obtained it was concluded

that for the successful establishment of drying plants, the following

conditions shuldbe met: (a) the selection of a processing technology that
 

may be easily, rocontrolledr and managed by the farmers :(b) theintegration 	 themselves,tn,processing, and marketing activities, and
 
(c) the provision of institutional support in terms of technical : ,
 
assistance, tramning, and credit facilities. [AS]
 

0396
25291 PACHICO D.H. 1984. Nutr tonal objectives in agricultural re

search. The case of CIAT. In Plnstrup-Andersen, P Berg, A.; Formen,
 
init., eds. International agricultural research and human nutrition.
 

Washinton, D.C., International Food Policy Research Institute.
 
orpp2540 Engl.,Sum. Engl., [CAT, Apcrtado 6713, Cali,
62 Refs. 	 preo 


:'',::. Colombia]
 

othAt tisCassava.aprograms. 	 Phaseolus hr
Cassava Development. o Human
 

nutrilJon. Soclo-economic aspects. Technology. Ecanomicpa Colombia. 

mre arch strateges of CIAT s commodities, particularly cassava and

beans, meet CIAT's mandate, areanalyzed in depth from the nutritional 

S pointtof oview.Collaborative research with other institutes should be 

aisnce), trpriority. f
CrAT 
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22862 RAJEND N, P..; NAIR, R.B 1982. Popurising high yielding 

r.Tcassava 	 . n Central, Tuber Crops Research
hybrid-technology 


S 	 Institute. Summary report: ,Lab Cto Land Programme Phase 1-1979-82. 
Trivandrum, India. Publication no.2.anayituedpp.18-22.in dhethrd Engl., a.Cluameet C~Sadate 


Cassava. Hybrids. Technological package. Cultivation. Land preparation.
 
Cuttings. Selection. Fterti N. K. oanures. Harvesting. Root
 

beas' atnd ars 	 Illus. ntitional' 

nals. P. 


productivity. Income. India.
 

Results are presented on yield and Income obtained ith the transfer of 
technology ,related to the pcantmng of hgh-y.elding cassava hybrids (Srae
 

practices (land preparation, selection
method ondv time, fertilizers and manuresof planting. mater,ial, planting
harvest) under which these
 

.' hybrids can yield .up to 45.0 t/ha are described. Although'traditional var.
 

. .can yield 8.0-12.0 t/ha, the new hybrids allowed yields between 23,5-30.0vt/ha be 	 CIAT
t btained, which resulted in increased income. 
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25543 IAVELOMANANTSOA, J.; RAXOTONANAHARY, J.P. 1984.. Situation actuelle
 

de la production et a transformation du manioc et autres tubercules a
 
Madagascar. (Current situation of the production and transformation of
a

cassava nd other tubers in Madagascar). In Workshop on Processing
 
Technologies for Cassava and other Tropical Roots and Tubers in Africa,
 
Abidjan,--Ivory-Cast,---I983.--Proceedings.-Rome,~ Food--and -Agriculture-.
 
Organization of the United Nations. v.2,pp.193-196. Fr.
 

Cassava. Production. Productivity. Processing. Cassava starch. Cassava
 
flour. Tapiocas. Prices. Marketing. Trade. Madagascar.
 

The situation of cassava and. potato in Madagascar is presented. Data on
 
production and productivity *of fresh and processed cassava (starch,
 
tapioca) *as well as on market and trade prices are given, [CIAT]
 

0399
 
25701 REGIONAL WORKSHOP ON CASSAVA IN ASIA, ITS POTENTIAL AND RESEARCH
 

DEVELOPMENT NEEDS, BANGKOK, THAILAND, 1984. Proceedings. Cali,

44
 Colombia, Centro Internacional de Agricultura Tropical. 2p. Engl., 234
 

Refs., Illus.
 

Cassava. Economics. Marketing. Production. Trade. Productivity. Germplasm.
 
Research. Post-harvest technology. Technology. Development. Uses. Asia.
 

In June 1984, a re2gional workshop on cassava was held in Bangkok, Thailand.
 
The objectives of the workshop were to describe and assess 
(1) cassava's
 
market potential in tropical Asia, (2) new technology as the basis for
 
increased cassava production, and (3) cassava research and development
 
needs. Individual country reports presented discuss cassava's role in 
the
 
country's agricultural economy and/or the improvement of cassava
 
productivity. Papers presented are recorded individually in' this
 
publication under the following consecutive no.: 0235, 0242, 0246, 0252,
 
0290, 0297, 0298, 0349. 0350, 0371, 0373, 0374, 0377, 0381, 0382, 0383,
 
0384, 0390, 0401, 0405, 0406, 0410, and 0414. [CIAT]
 

0400
 
22988 REIS, A.J. DOS; FERREIRA, L.D. 1982. Levantamento tcnico c
 

economico da producao e comercializacao da mandioca nos municipios de
 
Conceicao dos Ouros e Cachoeira de Minas, na Zone da Mata de Minas
 
Gerais. (Technical and economic survey of cassava production and
 
commercialization in the municipalities of Conceicao dos Ouros and
 
Cachoeira de Minas, in the Zone da Mats of Minas Gerais). In Empress de
 
Pesquisa Agropecugria de Minas Gerais. Projeto mandioca: relatorio
 
76/79. Belo Horizonte-MG, Brasil. pp..9-20. Port. [Escola Superior de
 
Agricultura de Lavras, Caixa Postal 37, 37.200 Lavras-MG, Brasil]
 

Cassava. Economics. Production. Costs. Cassava starch. Marketing. Brazil.
 

The results of a technical and economic survey on cassava production and
 
commercialization in Conceicao dos Ouros and Cachoeira de Mines 
(Minas
 
Gerais, Brazil) among 71 cassava producers and 17 starch factories for the 
1977 harvest arc briefly discussed. Agricultural practices used
 
corresponded to a great extent to the reLommended production techniques.
 
Land contributed the most (73.06%) to the total fixed cost, and 
labor
 
(42.93%) to the total variable cost. Av. costs were confirmed to decrease
 
as the area planted increased, indicating scale economies at the farmer
 
level. The raw material for the starch factories was provided by the
 
surveyed and neighboring municipalities. Approx. 20% of the cassava roots
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Minas.- (CIAT] :"i. : .{ ::' +' '
 

:25720- ROCHE, F.C. 1986. ;Cassava-based farming systems in tropical Asia: ''
 
weresearch issues and development needs In Regional orkshop on Casseva
 

in Asiat its Potential and Research-Development Needs, Bangkok,
 

S Thailand, 1i984. 'Proceedings. Cali, Colombia, Centro ,Internacional de 
"* Agriculture Tropical. pp,313-337.# Engl., '29 Refs., Mlus, [Agricultural ..
mDevelopment Cuncil Brawijaye Univ., Jl hay. Jen aryono 163 Malang,
( ofIndonesca]
 

'Cassava. Production. Root productivity. Socioa-economc aspects. Economics
 

S 7Labor.
Cultivation. Cultvars. Cuttingsf Storage. Tetranchus urtlae
 

Oidum. Xanthomonas campestrils pv. manhots. Weeding. Nutritional
 
reThiemends184tlzers NN.CP.i . Prices. Costs. Intercropping.
 
Development. Wastes. Erosion a
Indonesia. Asia.
 

The technical and economic constraints to greater cassava productivity inAsia, e in are The cassava
particularly Indonesia, discussed. impoved

cultivation practices that would be needed to increase yields, the program
 

requirements, and the necessary economic incentves for the adoption. of
 

production of cassava (soil erosion and water pollution from starch
 
production). Finally, the future agroeconomc research on cassava in the
 
region is discussed. [CIATI
 

!?:: 2376 F 198. Dsaoll0402

clia RODRIGUEZ, th8t de de tecnologas apropiladas parael
 

procesamento de yucaen las reas rurales colombianas. (Development of
 

sucproper technologies for cassava processing ,in the rural areas of
 
rolombia). In Semnarilo Avanzado dd Tecnologfa de Alimonos, 4o ,

pBgot, Colombia, 1983 Anales. Bgot , Institut d Investgaciones
 

Tecnolgicas. SerAe Reunones Centificas, pp.422-425. Span.',
 

"...Cassava. Processing. Socio-economic aspects. Cassava starch, Industrializa
6tio.Development, Colombia. D.a d
 

The general contextin which the technologicalbdeveiant (Deelopment
ofmbian
 

•" agricultural sector has taken place is described to explain, as an example,
industrialization possibilities ofcassava that
othe exist in the Andean and
 

"' coastal regions. Some alternatives that' have been studied to improve theSolombicassava Industrialization process are outlined. [CIAT d
 

+;:< 0403 25533 SAKUBU, J. 1984. Point sur le plantes a racines et ubercules
 
amyecaesau Burundi. (Starchy ro and tuberous plants in Burundi).n
 

CasWorkshop on Processing Tehnologies for Cassava and other Trpical Root
 
and Tubers in Africa, Abidjan, Ivory Coast, 1983. Proceedings. Rome,


t ood nd rilto osiltio ofcassav hatiois vhe Andeanan
 

Cassava. Root crops. Production. Post-harvest losses. Productivity. Human
 
ntrition. Processing. chips. flour Cassava pastes.
prCassava Cassava 

Economics. Research. CultivarscFermentation. Protein enrichment. Burundi.
 

Workshop on Procssing'Tchnologes!for;assava"r"p-c-+Root nd othe 




The situation of root and tuber crops in Burundi is 
presented. Their 
q production, yield, postharvest losses, prices, and nutritive contribution 
to human nutrition (30, 11, and 9% of the calories, protein, and fat 

s

intake, re p,) are discussed in relation to cereals, legumes, oilseeds,
 
bananas, and others. Cassava technology is analyzed, and the processes for
 
the production of chips, flour, and pastes are described. Research 
priorities-regarding-.cassava-and..sweet.potato are~indicated and-the-project 
for the protein enrichment of cassava and its use in human and animal 
nutrition is presented. [CIAT] 
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25563 SARIKAPHUTI, Y. 1984. Subsidiary food crop (cassava) in Thailand.
 

In Workshop on Processing Technologies for Cassava and other. Tropical
 
Roots and Tubers in Africa, Abidjan, Ivory Coast, 1983. Proceedings. 
Rome, Food and Agriculture Organization of the United Nations.
 
v.2,pp.447-467. Engl.
 

Cassava. Production. Consumption. Cultivars. Sweet cassava. Bitter cassava.
 
Animal nutrition. Human nutrition. Cassava starch. Cassava flour. Cassava
 
chips. Pellets. Alcohol. Development. Marketing. Trade. Prices. Thailand.
 

The situation of cassava in Thailand is presented. Although it is not the 
largest cassava producer in the world, it ranks lst in terms of quantity 
exported. Data on production, supply and demand, var. used, and the 
production of flour, starch, chips, and pellets are given. A project for 
the production of alcohol is presented and the government policies to 
overcome production, marketing, and trade constraints are indicated. [CIAT] 

0405
 
25702 SARMA, J.S.; PAULINO, L.A. 1986. Trends in the production and use
 

of cassava and other selected food crops in tropical Asia. In Regional
 
Workshop on Cassava in Asia, its Potential and Research Development
 
Needs, Bangkok, Thailand, 1984. Proceed'ngs. Cali, Colombia, Centro


Illus.
Tropical. pp.17-41. Engl.,
Internacional de Agricultura 


[International Food Policy Research Inst., 1776 Massachusetts Avenue
 
N.W., Washington D.C. 20036,0, USA]
 

Cassava. Production. Root crops. Cereals. Uses. Trade. Consumption. Asia.
 

Data on production and use of cassava, other root and tuber crops, and food
 
grains in tropical Asia, covering the period 1961-82, are presented and
 
discussed; global figures are also given. Based on these data the future
 
of cassava in the region is analyzed. [CIAT]'
 

0406
 
25724 SINGH, R.B. 1986. Past performance and future prospects of cassava
 

production in Asia and the Pacific region. In Regional Workshop on
 
Cassava in Asia, its Potential and Research Development Needs, Bangkok,
 
Thailand, 1984. Proceedings. Calf, Colombia, Centro Internaclonal de
 
Agricultura Tropical. pp.387-409. Engl., Sum. Engl. [Food & Agricultural
 
Organization, Regional Office for Asia 6 the Pacific, Maliwan Mansion,
 
Phra Atit Road, Bangkok 10200, Thailand]
 

Cassava. Production. Root productivity. Productivity. Economics. Develop
ment. Uses. Consumption. Fertilizers. Costs. Cultivation systems. Asia.
 

The production, productivity, and area planted to cassava in 26 countries
 
of the Asian Pacific region for 1973-83 are analyzed. This region accounts
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~for about 38% of the casoava produced in the world. Regional production, 
increased at a high annual growth rate of 7.4%during this perid against -

,a, zero growth ratiin the rest of the world. About 70% of the production 
increase was attributed 'to increase in area and the remaining 30% to 
increase in yield. The rateof growth of cassava production has, however, 
decelerated in recent years. Market restrictions, inadequate price and 
institutional support,. low productivity under rainfed conditions,,.narrow 

... germplasm base, lack of- high-yielding,. stress- tolerant,-- and, widely-adapted 
var , inadequate applicatio6O and inefficient management of fertilizers 'and 
water, and lack of appropriate' technology for low-input conditions are the '• 
major produccion .nstraints. Besides, being an important staple food, 
especially Iflip 'ginal areas, cassava could emerge as a major feed source 
to meet ra.±dly expanding animal production in the region. However, this 
will depend to a large extent on the 'price competitiveness of cassaVa' with 
coarse'grains. Increased productivity and reduced unit costs of production 
are the 'most viable approaches to Increase the competitiveness of cassava. 
Starch,'sweeteners, gasohol, and SCP are other products of cassava. But, 
as yet, commercial production of these items, except starch, is not quite 
economical. Hence, additional research is called for to diversify 'the 
utilization of cassava roots. Furthermore, cassava-related economic, 
agricultural, and nutritional policies should be kept under continuing 
review to get the best out of this remarkable root crop. [AS] 

0407 

25546 SMITH, K. -1984. Thailand country report on cassava. In Workshop on 
Processing-Technologies for Cassava and other Tropical Roots and Tubers 
in Afr,''"Abidjan, Ivory Coast, 1983. Proceedings. Rome, Food and 
Agrir, tture Organization of the United Nations. v.2,pp.213-234. Engl.., 
Illus' 

Cassava. Sweet cassava. Bitter cassava. Cultivars. Production. Processing, 
Casuava chips. Pellets. Small-scale processing, Industrialization. 
Tapiocas. Cassava starch. MSG. Prices. Marketing. Socio-economic aspects. 
Economics. Research. Development. Thailand. 

" 
The bi uation of cassava in Thailand is presented. It is the 2nd most 
importar.t economic 

4-
hrcp after rice, and it has had an enormous socioeco

nomic and political impact on the country. Most of the cassava is 
processed into pellets, cassava chips, starch, and monosodium glutamate. 
The pellets and chips are all exported; of the starch, 60% is exported and 
40% is used for domestic consumption. Although most of the var. used are 
bitter, since the roots are all processed, there are some sweet var. such 
as Ha Na Tee and Yod Daeng that are grown on small scale for human consump
tion. D'ata on production of fresh and processed cassava, exports and 

p " imports, prices and consumption are given. The institutes and universities 
carrying out research. on cassava processing and utilization in order to 
diversify the market and uses of cassava are mentioned as well as the 
projects they are executing. [CIAT] 

- 0408 
25274 STEGHART, P.B.; WHOLEY, D.W. 1984. A factory concept for 

integrated cassava processing operations: supporting and background 
information on the production of cassava chips. Vienna, United Nations 
Industrial Development Organizatin. UNIDO/IO/R.123. v.2,124p. Engl., 
233 Refs., Illus. 

Cassava. Cassava chips. Pellets. Prod'action. Harvesting. Agricultural 
equipment. -Roots. Peeling. Distributi,- Storage. Mechanization. Solar 
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~1~r drying. Economics. Costs. Gaplek. Toxicity. Aniymal nutrition. Human 
nutrition. Thailand. Indonesia.
 

A project todefine the requireMenLS for high quality cassava chips and to
~recom~mend ,the best means rto. achieve their production and supply is 
V 	 ~presented.current production -es chips and pellets areThe . pr~ct of 
reviewed in relation to harvesting, preparation, root transportation 
j. .~nBorg~poedre or the -elabo r tion,-of- chips--(manual--,and 
large-scale mechanical production techniqu) , small- and large-scale chip 
drying 	 techniques (natural ' drying), pellt elaboration from chips, and 

ia ud )mic andquality standards their control. Eco aspects of chip pellet 
production are discussed for the cases of TI'siland and Indonesia. [ClAT] 

0409 ,' 
25273 STEGHART, P.B.; WHOLEY, D.W. 1984. A factory concept for integrated 

cassava processing operations: the raw material cassava chips; 
production .systems, quality criteria. and techno-economic factors.
 
Vienna, United Nations Industrial Development Organization.
 
UNIDO/:0D.582. v.1,137p. Engl., Sum. Engl., 233 Refs.
 

Cassava. Production; Uses. Toxicity. Nutritive value. Trade. Processing.
 
Economics. Socio-ecuonomic aspects. Cassava chips. Distribution. Storage.
 
Factories. Development. Industrialization. Drying. Solar drying. Water
 
content. Starch content. Fibre content. Ash content. Pellets.
 

A project is presented to define the requirements for high-quality, dry 
cassava chips and for a factory producing food for human consumption and 
other products, and to recommend the best practical means of achieving chip 
production and supply. The background for 'cassava development, the 
technical and economic factors, case studies, and economic feasibility of 
the production systems are discussed in detail. Recommended techniques for 
chip production, agricultural considerations, postharvest operations, 
small- and large-scale chip production and drying methods, and management 
and storage of chips are described. Quality considerations and standards 
for cassava chips 'in terms of size and form, chemical composition, 
contamination with microbes and other materials, HCN toxicity, and external 
physical characteristics are discussed. The relation between the quality 
of the I chips and )the processed product is analyzed and results are 
presented of the lab. analysis of chip samples obtained in SE Asia. [CIAT] 

0410 
25705 SUBRAHANIAN, S.R. 1986. Cassava in the agricultural economy of
 

India. In Regional Workshop nn Cassava in Asia, its Potential and
 
Research Development Needs, Bangkok, Thailand, 1984. Proceedings. Cali,
 
Colombia, Centro Internacional de Agricultura Tropical, pp.65-72. Engl.,
 
6 Refs. [Centre'for Agricultural & Rural Development Studies, Tamil Nadu
 
Agricultural Univ., Coimbatore 641003, India]
 

Cassava. Production. Statistical data. Productivity. Marketing. Costs.
 
Prices. Income. Tapioca pearls. Cassava scarch. Waste utilization. Cattle.
 
Foods and feeding. Labor. Irrigation. Cassava chips. India.
 

Tile situation of cassava in India is- presented. The area planted to 
cassava represents only 0.2Z of the cropped area of the country and it is 
located mostly in the southern states, Kerala and Tamil Nadu. Production, 
marketing, processing, and labor are analyzed end the Integration of the 
stagee of production and processing is suggested. Data on production, 
cultivated area, and yield (1967-82) in the country and the aforementioned 
states are included; also presented are production costs for 1979. [CIAT]
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24419 SUPERINTENDENCIA DO DESENVOLVcENTO DA AMAZONA BRASIL. 1983. 
Avliacac da safra de mandioca. (Evaluation of casseva production) In 

_____ Avaliacao da. safra .1981/1982 de' arroz, milho, feijao, 
S - mandioca cultvadosna regi norte. Beiom-PA, Brasil, frepartamento de 

Setores Produtivos. pp.51-63. :Port., Illus. 

Cassava. Production. Costs. Productivity...Brazil.
 

After the annlysis of preceding crop cycles, the 1981-82 cassava crop cycle

in the northern' region of Bra~.il (Rodonia, Acre, Parg, Amazonas,. AmapA, 
and Roraima). is analyzed. The northern region accounted for 13.7% of the 

iational cassava production in the 1981-82 harvest. The main producers in 
the region were the states of Par5 and Amazonas' (77%). The highest yield
in the region (17,397 kg/ha) was obtained in the state of Rodonia. The 
production, yield, harvested area, main producing municipalities, climatic 
conditions, demand for mechanized services, labor, production costs, 
markets, and farinha production for each state are analyzed. The 
perspectives for the 1982-83 harvest in the region are presented,. [CiAT] 

'0412 

:24416SUPERINTENENCA DO DESENVOLVIENTO DA AMAZONIA'. BRASIL. 1982. 
Avaliacao da safra da mandioca. (Evaluation of cassava production). In 
________, Avaliacao da safra 1980/81 de arroz, feiJao, mandioca e 
milho, cultivados na regiao norte. Bel6m-PA, Brasil, Departamento de
 
Setores Produtivos. pp.57-83. Port., 'Illus.
 

n- Cassava. Production. Costs. Productivity. Brazil.
 

After the analysis of preceding crop cycles, the 1980-81 cassava crop cycle
 
in the northern region of Brazil (Rodonia, Acre, ParS, Amazonas, Amapg, and
 
Roraima) is analyzed. The northern region accounted for 12.2% of the
 
national cassava production in the harvest of that year. The main
 
producers in the regionwere the states of Parg (49.4%), Amazonas (27.3%), 
and Rodonia (12.9%). The production, yield harvested area, main producing

municipalitiel' climatic conditions, demand for mechanized services, labor, 
production costs, markets, and farinha production for each state are
 
analyzed. The perspectives for the 1981-82 harvest are presented. [CIAT]
 

0413
 
25562 TCIITENGUE, E. 1984. Transformation industrielle ou nrtisanale du
 

manioc et autres tubercules au Cameroun. [Industrial or small-O(cale (by
 
artisans) transformation of cassava and other tubers in Cameroon], In
 
Workshop on Processing Technologies for Cassava and other Tropical Roots
 
and Tubers in Africa, Abidjan, Ivory Coast, 1983. Proceedings. Rome,
 
Food and Agriculture Organization of the United Nations.
 
v.2,pp.445-446. Fr.
 

Cassava. Processing. Small-scale processing. Prices. Cameroon.
 

The processing 'of cassa'o in Cameroon is presented. Most of the processing
 
is undertaken by small artisans. The Centre National d'Etudes et
 
d'Exp~rimentation du Nachinisme Agricole and the Centre d'Assistance aux 
Petites et- Moyennes Entreprises are workiug on the study and design of 
adapted machines. [CIAT] 

0414 
25709 TITAPIWATANAKUN, B. 1986. Cassava in the agricultural economy of 

Thailand. In Regional Workshop on Cassava in Asia, its Potential and 
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77K Research Development Needs,4 Bangkok,,,Thailand, 1984. Proceedings. Cali, 
.Colombia, Centro Internacional de Agricultura Tropical. pp.131 151 
Eng,, Sum.. Engl., 20 Refa., Thus. [Dept. of Agricultural Economics 
AFaculty4~iy~: of Economics & Business Administration_ Kasetsart Univ., 
Bangkhen, Bangkok 9, Thailand]
 

Lsava. Production. Productivity. Processing. Cassava chips, Cassava 
starch Pellets. Costs. Marketing. Consumption. Uses. Food products. MSG. 

TextilesPiiii Iiide' . _i'es_'Tisl~ 

The international market of cassava starch and dried cassava for animal 
feed is presented.: Cassava starch trade is analyzed withinithe context of 
local, starch production, its exports, imports, and consumption in USA, 
Japan, Taiwan, and EEC countries. Dried cassava for animal feed in the 
international ,market is discussed considering the demand for meat and other
 
animal products, the no. of animals being fed commercial mixed rations, and
 
the price of cassava relative to other feed ingredients. [CIAT]
 

"d t0415 
25766 UGWU, B.O. 1985. The problem of inadequate supply of raw cassava 

for industrial cassava processing: a case study of the Nigerian Root
 
. Crops Production Company, Enugu, Nigeria. -Agricultural Systems
 

18(3):155-170..Engl., Sum. Engl., 17 Refs. (National Root Crops Research
 
S.nst., Umudike, Umuahia, Nigeria]
 

Cassava. Economics. Production. Pricep Distribution. Labor. Phenacoccus.
 
Mononychellus. Development. Processihg Nigeria,
 

The reasons supporting the establishment of the Nigerian Root Crops
 
Production Company in Enugu are given. The Company cannot operate at full
 
capacity because of a shortage of cassava roots for processing. The
 
factors responsible for the inadequate supply of raw cassava to the Company
 
are identified and solutions are proposed. In order to spread the benefits
 
of this project to small-scale farmers, as well as to minimize the cassava
 
root supply problem, it is suggested that the Company organize these
 
farmers as outgrowers and encourage them to supply at least 50% of its root 
requirements, through technical advice and the supply of improved cassava
 
cuttings and by helping them to obtain production credit. [AS]
 

" 0416 
25526 WORKSHOP ON PROCESSING TECHNOLOGIES FOR CASSAVA AND OTHER TROPICAL
 

ROOTS AND TUBERS IN AFRICA, ABIDJAN, IVORY COAST, 1983. Proceedings.
 
Rome, Food and Agriculture Organization of the United Nations. v.1,82p.
 
v.2,pp.83-510. Engl., Fr., Illus.
 

Cassava. Processing. Industrialization. Technology. Economics. Trade. Uses.
 
Animal nutrition. Cultivation. Gori. Composite flours. Bakery products.
 
Cassava starch. Alcohol. Africa.
 

A workshop was held on the technologies of processing cassava and other
 
tropical roots and tubers in Africa. The objectives were (1) to bring
 
together and disseminate recently acquired knowledge and experience in
 
storage and in small-scale mechanized and industrial processing of cassava
 
and other African,,tropical roots and tubera, as well. as to, a~tcertain the 
economic profitability of these processing techniques; (2) 'to define
 
appropriate technologies for the industrial production of local culinary
 
preparations in order to obtain easier-to-use'products; (3) to define the
 
needs for transfe, a'ftechnology at the village or industrial level; (4) to
 
study the use of tuber/root flour and starch in composite flours for bakery
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___ 

.The papers presented at thisworkshop are recorded individually
2in following consecutive no.: 0243, 0244, 0251,

this publication under the 

0301, 0318, 
0320, 0326, 0328, 0331, 0332, 0333, 0334, 0335, 0336, 0337, 
0338, 0340, 0341, 0342, 0344, 0348, 0351, 0352, 0358, 0368, 0379, 0380, 
0385, 0386, 0389,-'0392, 0393, 0394, 0403 0404, 0407,7, 0413, and 0418 

444 7 ~~0417 
-25573,-- WRGT'.- oc bl to"6 pre7Tassing problems. 

___ 

Bangkok
Bank Monthly Review 25(11):450-455. Engl. Illus. 

Cassava. Production. Trade. Marketing. Prices. Economics. 
Cassava chips.

Pellets. Cassava flour. Development. Thailand.
 

In 
1978 cassava pellets overtook rice to become Thailand's highest foreign

exchange 
earner with total cassava exports (pellets, flour, chips) reaching
 
an estimated 6.03 MT in 1984. Thailand is the largest exporter of cassava
 
with the highest proportion going to EEC countries. France is badly

affected by the import of cassava, 'a relatively cheap animal feed, into the

EEC and has used its influence to restrict cassava 
imports. In 1982 
Thailand and the EEC set import quotas of approx. 5 MT/yr with an Import
duty of 6%. 
 Future Thai policies should emphasize the importance of
 
improved quality, storage facilities should be constructed to allow farmers
 
and manufacturers to minimize losses, new export markets should be found,
 
and substitute crops should be identified. [World Agricultural 
Economics
 
and Rural Sociology Abstracts] [ A
 

0418

25564 
 YEO, G. 1984. Le plan manioc at le projet agro-industriel de
 

Toumodi. 
 (The cassava plan and the agroindustrial project of Toumodi).

In Workshop on Processing Technologies for.Cassava and other Tropical
Roots and Tubers in Africa, Abidjan, Ivory Coast, 1983. Proceedings.

Rome, Food and Agriculture Organization of the United Nations.
 
v.2,pp.469-484. Fr.
 

Cassava. Production. Development. Cassava programs. Cultivation. Economics.
Uses. Mechanization. Processing. Ivory Coast.
 

The cassava plan and agroindustrial project of Toumodi, Ivory Coast, are
 
presented and discussed. The basic objectives of both are the 
improvement

of cassava cultivation and the establishment of an agricultural unit for
 
its processing, thus normalizing the 
demand and stabilizing the price.
 
Their execution, difficulties, efforts, achievements, and research carried
 
out are analyzed. [CIAT]
 

See also 0229 0235 0243 0251 0297
0294 0308 0320
 
0326 0331 0334; 0337 0338 0340 
 0342 0421
 
0423
 

KOO OTHER ASSOCIATED COM*ODITIES 

Kol Rotational Schemes and lntercropping
 

4' n p nord0419 
25757' ASHOKAN, P.K. NAIR, R.V.; SUDHAKARA, K, 1985. Studies on cassava

legume intercropping systems for the Oxisals of Kerala State, India, 
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Tropical Agriculture (Trinidad) 62(4):313-318. Eng. Sum. Engi., 9 '
 

Refs., Illus. [College of Horticulture, P.O. Vellanikkara A80 654,
 
<Trichur, Kerala, India]
 

Cassava. TIntercropping. Cutva eans. Legume crops. Root produc'tivity.
 
Productivity. Agronomic characters. 'Soil analysis, N. P. K.h, Costs.
 
Economics. Rainfall data. Weeding. India.
 

ldexpt-. wsconducted-atKerala"Agricultural' Univ ,India'to compare- . 
the performance of 5 legumes (cowpea, groundnut, mung bean, urd bean, and 
soybean) intercropped with cassava. Results"of 3 yr showed that cowpea may 

S	be the most remunerative intercrop for cassava in similar high rainfall
 
Oxisols (laterite soils) of the humid tropics. The yields of cassava in
 
monoculture and mixed culture were similar. The cost of weeding could be
 
reduced by approx. 50% by growing cowpea as an intercrop with cassava. ON
 
depletion' was slow in intercropped plots. Total N, 'available P and K 
contents were higher in intercropped plots. The height, no. of leaves, and
 
roo 'no. and DN content of cassava plants were not significantly influenced
 
by the intercrops. (AS]
 

0420
 
23773 LEDUC, B. 1980. Culture de manioc sur les tests binomes. (Cassava
 

cultivation in the binomial tests). In Liaison recherche. 
Developpement IDESSA/ARSO; ' recherche de systemes stables de cultures 
vivrieres dans le Sud-Oueat, R~sultats de la campagne 1979. Abidjan, 
Cote d'Ivoire, Institut de Recherches Agronomiques Tropicales et des 
Cultures Vivrieres. pp. 17,68-90,143-145,183. Fr., 7 Refs.
 

Cassava. Cultivars. Cultivation. Cultivation systems. Maize. Rice. Root
 
productivity. Soil conservation practices. Ivory Coast.
 

Several soil protection trials with different cultivation systems, which
 
included cassava var. CB, were carried out in 1978-79 in SW Ivory Coast in
 
the Zagne, San Pedro, and Tabou regions. Cassava did not have a
 
repressive effect on rice. Var. CB was not very appreciated by the
 
farmers;. they prefer the local var. Bonoua, The av. cassava yields in
 
trials with rice, maize, and other crops for the Zagne, San Pedro, and
 
Tabou regions were 4.35, 22.57, and 13.30 t/hn, reasp. [CIAT]
 

0421 & 
22863 -OHANKUNAR, C.R. 1982. Intercropping cassava with groundnut. In
 

Central Tuber Crops Research Institute. Summary report: Lab to Land
 
Programme Phase 1-1979-82. Trivandrum, India. Publication no.2.
 
pp.23-24. Engl., Illus,
 

Cassava. Intercropping. Groundnut. Cultivation. Fertilizers. N. P. K.
 
Productivity. Income. India.
 

The 'methodology and results are given of cassava/groundnut ntercropping in
 
Kerala, India, under the Lab, to Land program, which was carried out 
during 1979-82 in the villages of Karippur, Nanappuram. flunchirai, and Gaj. 
Patti. Yields of cassava hybrids Sree Visakham and Sree Sahya over the 4 
sites were between 22.94-27.98 t/ha, with an av. of 25.56 t/ia, and 
groundnut yield was-between 440-817 kg/ha, with an av. of 617 kg/ha; this 
allowed: increases in the av. income and a 50% increase in 'labor. The 
introduction of legumes to the cropping system also contributed to maintain 
soil productivity. [CIAT] 
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0422 
4>25215 'RAO, M.R. NORGADO, L.B. 1985. Consorciacaa corna cultura da
 

ma a no Nordeste do Brasil; resultados atuals c perspectivas pars 
>futuras pesquisas . (Tntercropping with cassava in northeastern~ Brazil; 
current results and perspectives for future research). Petrolina-FE,
Brasil, Empresa Brasileira d'ePesquisa Agropecugria. Centro dePesquisa 
Agropecufiria do Tr6pico Semi-Arido. Documentos no. 32, 22p. Port., Sum 
Port., Engl., 12 Refs',' Illus. [Centro de Pesquisa Agropecuiria do 

,Tr6picoSemi-AridoCaix'a-Postal-23n56,300Petrolina-PE;.Brasil ] 

Cassava Cultivation systems. Intercropping. Plan, ing. Spacing.
Fertilizers. N. P. K. Harvesting. Timing. Maize. Bean. Cowpea., Brazil. 

The traditional planting systems and some exptl.-results are reviewed along 
with the perspectives for improving cassava-based intercropping systems . 
Cassava is intercropped mainly with maize, beans, or cowpea, individually 
or together. The -intercropping advantage for this crop in different 
systems varied from 80 to 100%, compared with sole cropping. Cassava 

;planted. in double rows (2.00 x 0.60 x 0.60 m) Improved the yield of
 
intercrops but no study tested 
whether this effect would be obtained in
 
single rows with larger spacing. Future studies should include (a)
 
identificrtion of compatible genotypes for intercropping; (b) definition of
 
levels and methods of fertilizer application, especially in good rainfall
 
regions; (c) effect of intercropping,on pest and disease incidence;, (d)

identification of alternative Intercrops (soybean, groundnut, sunflower,
 
and sorghum); (e) possibility of intercropping cassava harvested at 12.mo.;
 
and (f) comparison of different alternative planting systems under
 
different practices and soil management. [AS]
 

0423
 
25506 WADE, M.K.; SANCHEZ, P.A. 1984. Productive potential or an annual
 

intercropping scheme in the Amazon. Field Crops Research 9(3-4):253-263.
 
Engl., Sum, Engl., 18 Refs., Illus. (North Carolina State Univ., Dept. 
of Soil Science, Tropical Soils Research Program, P.O. Box 76!9, 
Raleigh, NC 27695, USA] 

Cassava. Tntercropping. Cultivars. Cowpea. Soybeans. Maize. Rice.
 
Groundnut. Planting. Spacing. Timing. Fertilizers. N. Economics. Income.
 
Production. Energy oroductivity. Protein content. Peru.
 

A multiple cropping system, modele,! after the local traditional planting

scheme, was the basis for an expL, conducted on a Typic Paleudult near 
Yurimaguas, Peru. The system utilized Irtercropping and relay planting to
 
produce 4 and 5 crops/yr in 2 consecutive'years. The effect of 1-, 2-, and
 
3-i row spacing of the tall component crops (maize and cassava var.
 
fHuallagina), interplanted with short-statured companion crops (soybeans and
 
cowpea) in the 1st yr and upland rice, peanuts, and cowpeas in the 2nd yr 
was quantified. Monoculture checks were grown simultaneously with each of 
the intercrop components.' The effect of various N rate's on the 
productivity of each cropping pattern was also studied. As the row spacing
 
widened, maize and cassava yields decreased, while yields of the short
 
companion crops increased, The 1 m intercropping pattern was .30% more
 
efficient in producing crop yields than the corresponding monocultures, as 
measured by the area-time equivalency ratio (ATER - 1.3). This treatment 
also produced income and caloriej at a rate equal to or higher than 
monoculture rotations or the individual monoculture checks. The 2- and 3
m intercrops produced income, calories, and protein at rates similar to the 
monocultures, and had ATER values near unity. Only maize (in both years)
and soybeans (in. the 1st yr, non-nodulated) responded to M applications; 
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'23068 :'XAVIER, J.~B.N.; : ,NOGUEIRAi O.L.:;
' ~ nd'ioa eama rtaao cotcUturashdeciclo SA 8OBRINHO, A.F. DEcur o (miho x feijao 1982.caupi).f .. 

inc ssavalo,n rotation with sh rt-cycle 
addistion Mf Brasil, 1s yea bu nti e 

crops (maizen x cewpea). 
u i sa Agropecuripa 'Unpdade 

ytdeExecucao de Petsquisa de Ambito Estadual de Manaus.l Pesqusa em -
, Andame p octe . Port.l Unidade de Execucao de Pesquisa de Ambto 

cestablityMan u Cadexa Postal 455n69.000 anaus-AM, Brasil] tosi 

Cassava. Cultivation systems. Rotational crops. caize. Coapea. Brazil. 

To study theconvenience of rotationa crops under the physical and 

chemical conditions of the soil (Manaus, Brazil), the following treatments 
were evaluated: fertilized maize + fertilized bean + cassava, fertilized,,. 
maize + fertilized bean + fertilized cassava, fertilized cassava + cassa;,-, 
cassava + cassava. The harvesting of maize and bean gave yields of 2467 . . 

4 and 717 kg/ha, resp., and cassava presented an optimum growth. [CTAT] 

See also 0235 0239 0241 0242 0245 0246 0289 0292 
.4 .. . 0294 0298 0338 0360 0370 6371 0374 0377 

0378,, 0382 0383 0384 0399 0401 

K02 Descriptive and Comparative Studies 

See 0207 

87 



!ABBREVIATIONS AND ACRONYMS ih"<, ' "
 

, IV x.
iap 


-(:atm,!. 

jlgJ '"ATP;:! 


-


r"BOB 

ii"
' "BpMV 

, IBRMV-

. BSHV 


, BV.-

i' BYMV 

";. oC 

, .
 

.... 

caD 


" ,
". .
 
'CHN 

.. .. 


.. -CBB 


. CBSD 


'CEC 


CER 

CF 


:: cCR 

S" CLM 


. CL1V 


Acprexlase) y ... epI. Enzpeii e mnsent
 

Atmosphere:::, 
 . exptl. ,.Experimental

Adenosine 5'-triphosphate 'F 


':J 

;;, BAP 6-Bezylminpurine ..,.:ft-~a 

: ' av, ' :.Average ,;, : . ,, Fr. 


"" BCMV r Bean common mosaic virus 

r> 


.', BGMV ' Bean golden mosaic virus " 


BYV Bean golden yllow'motaic 

Svirus . ) ' 

Bioch emical oxigen demand 


:Bean pod mottle virus , 

Bean rugose mosaic virus 


"Bean southern mosaic

virus:
v 

Biological value 

'
 
Bean yellow mosaic vints


" 
Degrees Celsius 

- "(centigrade) 


Abouit (circa) 

Cassava African mosaic 


disease 

- Cassava African mosaic 


virus 

Cassava bacterial blight 


Cassava brown streak 

disease 

Cation exchange capacity 


CO 2 exchange rate 

Cassava flour, 

Crop growth rate 

Cassava leaf meal 


. Cassava latent virus 

:i.CM -Cassava meal -kat 

: ,cm :Centimeter(s) 

:.'.COD .-


conch. 


\;-CP 

: CSL" 

: ...
Cst' 

L':"C.V. 

i'.'cv, 


" 2,4-D 

; DNA 
EC 

DM 

< 
,...EDTA'. 


:': 


Chemical oxigen' demand 

Concentration 


Crude pr,otein 

Calcium stearyl lacrylate 

Cassava starch w~astes 

Coefficient of variation 

Cultivar(s) 


2,4-dichlorophenoxyacetic
aci 

Dry, matter 

Deoxyribonucleic acid 

Emulsifiable concentrate 

Ethylenediaminetetraticetic 


acid) 


g, 


G 


,CA 

gal ' 

GE 


Germ. 

GERa 


GLC 

h1 

ha 

IHCN 

1'
IDP
1 


HI 


hp

IAA 

TEAB 

IBYAN 


Illus. 


in. 

Ital. 

IO 

J 


Jap. 


kcal 


kg 

kJ 

km 

KNap. 

kR 


I Liter(s)
TA-
,. Le ,fre duration
 
LAI Leaf area index' 
lat. Latitude 
b Pound(s) 
LDoRO ean lethal dose 
LER Land efficiency ratio;i: 

88,
 

Degrees ;Fahrenheit --": '
 

French : ;''
 
.Foo't can~dles (10.76 lux) : !"
 

Gram(s)9
 

Gigs (lO )9
 

Gbeelcai
 
Gallon(s)... ': " '
 
Gross energy
 

German
 
Glucose entry rates
 
Gas-liquid chromatography

Hour~s)
 
Hectare(s)
 
Hydrocyanic acid
 
Hydroxypropyl distarch
 
phosphate (modified cassava
 
starch),
'Harvest index
 

Horsepower .

',Indoleacetic acid
 
Indolebutyri eacid
 
International Bean Yield :
 

andAdaptation Nursery,
 

CIAT
 
Illustrated 


inches
 
Italian
 
International unit
 
Joule
 

Japanese
 
Katal(amount of enzymatic
 
activity that converts I
 
mole of substrare/s)
 
Kilocalorie ()
 

Kilogram(s)
 
KiloJoule
 
Kilometer(s) .,
 
Potassium naphthenate
 
Kiloroentgen(s)
 

i 



'4 ~V lX Lx Reardaionfactor
chomtorah 

~i 1.m 

M 
~ 

Molar 
Meter(s) ~ . 

RGR 
RH 

Relative growth rate 
Relative humidity 

Maxim-m :Mal. RNA Ribonucleic acid 
Rom. Romanian 

.MC 
ME -

Moisture content, 
Metabolizable energy 

rpm 
Russ. 

Revolutions 
~Russian 

per minute 

,- meq, M ieuivalen s Second 
met; Mthionine SBM Soybean meal 

-mg Milligram(s) SCN Thlocyan.-,, , 
mho Reciprocal ohm SCP Single cell protein 
min. Minimum . SDS Sodium dodecyl sulfate 
mn 
ml 

Minute(s) 
Milliliter(s) 

Sk. 
sp. 

Slovak-
Species 

mm Millimeter(s) Span. Spanish 
mo. Month spp. Species 
mol. wt. Molecular weight SSL Sodium stearyl-2-lactylate 
M.p. Melting point Sum. Summary 
NAA Aipha-naphthalene acetic t Ton(s) 

acid TDN Total digestible nutrients 
NAD Nicotinamide adenine temp. Temperature 

dinucleotide TIA Trypsin inhibitor activity 
NADH Nicotinamide adenine TIBA 2,3,5-Triiodobenzoic acid 

dinucleotide, reduced form compound with N-methylmetha-
NAR Net assimilation rate namine 
NCE 
NE 

Net CO2 exchange 
Northeast 

TLC 
TM%' 

Thin-layer chromatography 
Tobacco mosaic virus 

-
NER 
nm ' 

Net energy ratio 
Nanometer(s) (10 - m) 

TS11 
UDPG 

Thyroid-stimulating hormone 
Uridine diphosphate glucose 

no. Number(s) UMS Unmodified cassava starch 
NPFs Negative production factors UV Ultraviolet 
NPR Net protein ratio var. Variety(ies), varietal 
NPU Net protein utilization VEF Bean Team Nursery, CIAT 
NW Northwest VFA Volatile fatty acids 
Ott Organic matter vol. Volume 
oz Ounce(s) VPD Vapor pressure deficit 
P. Page vpm Volume per million-
P Probability vs. Versus 
Pa Pascal(s) W West, watt 
PAN Peroxyacetic nitrate wk. Week 
PCNB Pentachloronitrobenzene WP Wettable powder 
PDA Potato dextrose agar wt. Weight 
PER 
pH 

Protein efficiency ratio 
Hlydrogen ion concentration 

yr
/ 

Year(s) 
Per 

PP. 
pphm 

Pages 
Parts per hundred million > 

Percent(age) 
More than, greater than 

PPI Pre planting incorporation < Less than 
V. ppm Parts per million Equal to(,or lowi than 

PSA Potato sucrose agar > Equal to 'or gieater than 
pv. Pathovar ± Plus or minus " 
Ref(s). Reference(s) 

LL '/. 
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INTRODUCTION 

This journal of analytical abstracts, which replaces the former 
combination of abstract cards and yearly cumulative volumes, is 
designed to provide a specialized guide to the world's literature on 
cassava (Manihot esculenta Crantz), disseminating research results 
and ongoing activities related to the crop. 

The ab'stracts report condensed information from journal articles,
booklets, . mimeographed reports, theses, manuals and other 
conventional and nonconventional material, categorized into broad 
disciplinary fields to facilitate rapid scanning. Additionally,
abstracts are author and subject indexed to enable more compre
hensive consultation. 

When retrospective or exhaustive coverage of a topic is desired, 
mechanized oibliographic searches of the entire document col
lection can be provided by CIAT's Documentation Center. 
Abstracts of all articles that match the topic of interest are provided
to users who re(Luest this search service. The full text of every
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ADO BOTANY, TAXONOMY AND GEOGRAPHICAL DISTRIBUTION
 

0425
25578 SNEEP, J.W.; DE ROON, A.C. 1981. Euphorbiaceae. Uitgaven van de 
Ilatuurwetenschappelijke Studiukring voor Suriname en de Nederlandse 
Antillen 0(113) :231-285. Engl. 

Cassava; Manihot; Plant anatomy; Identification; Manihot glaziovil; Manihot
 
esculenta; Manihot carthagenensis; Plant geography.
 

A botanical description of the Euphorbiaceae family is ;,resented andtaxonomic keyE. for the identification of the genera are 
given. Likewise,

the genera Euphorbia, Pedllanthus, Phyllanthus, Mrgaritaria, Tragla,
Dalechampia, Croton, Argythamnia, Cnldoscolus, ilcinus, Jatroprha, Manihot,

Acaly ta. Bermardia, Adela, Hippcnane, 
 and Ifura are described in detail.Some species are also described, giving common nar-es and place of origin.
Of the genus flanihot, the species M. esculenta, M. glaziovii, and M.
carthagenensis are des,,crlbed. (CIAT) 

042629268 SPATH, C.D. 1973. Plant dcomestiation: the case of Manihot
esculenta. Journal of the Steward Anthropological Society 5(l):45-69.
Engl., Sum. Engi., 34 Refs., Illus. 

Cassava ; }![story; Prooessin1 ; Plant -eography; Manihot; Sweet cassava;
Bitte, cansava; Proa; ntion; Peru. 

The problem of ca!ssava domsctlcation i:z analyzed. The archaeological
tvidence available for the origin of ca-sava in South America, particula.,lythat from Peru, is outlined. The plant is discussed in terms of its
morphology, hatitat, growing conditlons, and yield. The possible
implication:< of the relations-hips between the provagation systema of the
plant and its domes:tication are znalyzed. Dmestication and cultural
intensification are emphasized. (CIAT) See also 0561 0594 0632 
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COO PLANT PHYSIOLOGY
 

0427 
24746 EL-SHARKAWY, M.A.; COCK, J.H. 1985. The humidity factor in stomatal
 

control and itc effect on crop productivity. Cali, Colombia, Centro
 
Internacional de Agricultura Tropical. 12p. Engl., Sum. Engl., 25 Refs.,
 
Illus. (CIAT, Apartado A6reo 6713, Cali, Colombia)
 

Cassava; Water rcquirements (plant); Stomata; Carbon dioxide;
 
Photoyyntheis; Cultivars; Leaves; Colombia.
 

Pecent studies in the lab. on the response of cassava to water stress
 
demonstrated that plants Crown in pots or in the field, with and without
 
soil water stress, were very sensitive to changes in atmospheric humidity. 
Both CC2 uptake rate and 1i.O loss decreased greatly as VPD increased. This 
decreoe in gas., exchange rate was associated with a reduction in leaf 
conductance in the absence of' changes; in leaf water potential. The strong 
stcnatal response to changes in VPD may be of particular importance to 
perenr.ial crops, such as cassava, that may have to endure a long period of 
droughf. Under these conditions, and in the absence of stomatal response to 
humidity, both photosynthesis and transpiration will continue at relatively 
high rates until available soil water is depleted and leaf water potential. 
drops to the lec, required to induce stomatal closure, at which time both 
photosyntheis and transpiration will approach zero. In such case, most of 
the transpirational Ioss will occur during periods of high VPD and low 
photorynthesis:transpir:tion ratio, re-iting in a low DMaccunulation/unit 
water transpired. On the other hand, with a direct stomatal response to 
changes in air hur.idity, available soil water will be depleted slowly, as 
most of the transpirational lo:s will occur during periods of the day when 
VPD is low and water use efficiency in highest. With a prolonged period of 
limited soil water, the treater water use efficiency will lead to a greate" 
total accumulation of 1hotosynthate over the stress period. Thus, the 
direct ston- ital muchanirrn Is beneficial for those crops that experience long 
period of drought. flowcver, with nonl)misting soil water conditions or only 
short periods of soil water stress, optimizing water use efficiency would 
not be as" imro rtant a.,; maximizing photosynthesis and consequently crop 
productivity. Under these conditions nonsensitive stouaata would be 
advantageois. An nypothesis is presented which relates stomatal sensitivity 
to storntal density and is discursed in the light of selection methods for 
var. with oltimum -roductivity under differing conditions of air humidity 
and soil water availability. (AS) 

01428 
25592 EL-SHARAWY M.A.; COCK, J.H.; HERNANDEZ, A. DEL P. 1985. Stomatal 

response to air huridity and its relation to stomatal density in a wide 
range of warr cliiate speules. hotosynthesis Research 7:137-149. 
Engl., Sum. Engl., 41 Refs-., Illus. (CIAT, Apartado Atreo 6713, Cali, 
Colombi a) 

Cassava; Stcomta; Cultivars; Photosynthesin; Water requirements (plant); 
Trans pirat ion; Colombia. 

The gas exchange of 19 widely different warm climate species (including 
cassava) was observed at different leaf to air VPD. In all species stomata 
tended to close as VFD increased resulting in a decrease in net 
photosynthesis. The absolute reduction in leaf conductance/unit increase in 
VPD was, greatest in those species which had a large leaf conductance at low 
VPDs. This would be uxpected even if stor.eta of a-l species were equally 
sensitive. However, the percentage rduction in net photosynthesis (used as 
a measure of the relative sensitivity of stormata of the different species) 
was also closcly related to the maximal conductance at low VPD. Cassava had 
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the highest reduction in a parent photosynthetic rate and leaf conductance
 
(85 and 86 per cent, resp.). Similarly the relative scnsitivity of stomata 
to changes in VPD was closely related to the weighted stomatal density or 
"crowding index". The hypothesis is presented that stomatal closure at 
different VPDs is related to peristomatal evaporation coupled with a high 
resistance between the epidermis and the mesol~byll and low resistance 
between the ctosatal apparatus and the epidermal cells. This hypoahesis is 
consistent with the greater rela ive sensitivity of vtomata on leaves with a 
high crowding index. The results and the hypothesis are dis cussed in the 
light of selection for oj;timal productivity under di~fe.ing conditions of 111 
ani soil water availability, by observetion of -toi:atal density and 
distribution on the ;, -ides of the leaf. (AS) 

04J29
 
26178 ((OZYO, Y.; VEGAWATT, Il.;WAIGIONO, J. 1984. Plant production and 

potenlial productivity of ca:ssava (Vlanihot esculenta Crantz). Bogor, 
Indonesia, Centrai fiesearch in:titute for Food Crops. Contributions 
no.73. 20p,. Engl., aSi. Fag)., Irdon. , 7 .f- . , 1Ilus. (Ceritral 
Rese.rch Int. for Sosd Crops:, Jalan llerC ka 99, Pogor, Indonesia) 

Cassava; CultiVsara; Leaves:; Leaf area; Light; Plant phy:iology; Dry matter; 
Rootn; Plant height; Growth; Ir.doune.ia. 

Plant productiov and ctential produetivity of cass:ava were investigated 
during the 1981 arid 1352 growii:g seasons, at Cikeuveuh exptl. far of Pogor 
Researc: Institute for Food Crop:; (Indonecia). DI!production and tuberous 
root growth were iessa urd and indlices of plant production were analyzed. 
The CGR and IIARhad nsh va uc:-in the active thickering and vnaturation 
growth stages. The oretstticn adjustment of the leaf blade was observed. 
This movement adjunt,!d the reception of incident solai radiaticn throughout 
the day. Variation:; in the angle we re described by the inclination, 
subinolination, and directioi angle:. The ;,otential productivity of cassava 
was analyzed using graftv conbindxig scion ans ,tock of 2 cv. and 1 local 
var. The potential producti'ity Of the tueisous 1oct was found 'o tso 
independent of s:cion character. However, the scion was: a secondary 
influence of root thickeinEg if the :;ock was of a late root thickening 
type. (AS) 

04130 
26368 MELIS, ).J.1.; VAN STADEN, J. 1985. TubriZatior i. cassava 

(Mani hot esculenta): cytokinin and abacisic acid activity in tuberous 
roots. Journal of Plant Phys-iology 113(0):357-366. Engl., Sun. Engl., 
?6 Refs. , illus. (Plant Develoic.ent flesearch Unit, Dept. of Botany, 
Univ. of Natal, Pieterraritzburg 3200, Republic of South Africa) 

Ca:'sava; Plant growth substances; Roots; Analysis; South Africa. 

The nature and distribution of cytokinins and ABA in tuberous root, of 
cassava were studied. Trans-ribosylzeatin, dihydrozeatin, and trans-zeatin 
were tentatively identified as the major cytokinins in tueroun root 
extracts. Cytokinin activity was concentrated in the meristematic region of 
the secondary xylem and in the hloem. This suggests a robl for, cytokinina 
in the regulation of meristematic activity, which is responsible for the 
growth of the tuberous roots. Some cytokinin activity, which coeluted with 
cytokinin glucoside., was. found in extract:; fror the phloem. Inhibitor 
activity, which was tentatively identified as cia-ABA, was present in 
tuberous ,oot extracts. The activity of this hormone did not vary Ereatly 
between the different tissue:; analyzed. (AS)
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C01 PLANT DEVELOPMENT 

0431
 
25585 BARRIOS, J.R. 1984. Contribuci6n al estudio del vigor y del
 

desarrollo inicial de las estacas de yuca (Manihot esculenta Crantz).

(Contribution to the vigor and initial development of cassava cuttings).
In Montaldo, A., comp. Avances en !as investigaciones en los cultivos de
 
ralces y tubdrculoa 
tropicales en Venezuela. Revista de la Facultad do
 
Agronomia do la Universidad Central de Venezuela. Alceance no.33:15-54.
 
Span., Sum. Span., 
42 Refs., Illus. (Univ. Central de Venezuela, Secc16n
 
Ralces y Tub6rculoa, Inst. do Agronomia, Maracay, Venezuela)
 

Cassava; Cultivars; Cuttings; Germination; Timing; Dry matter; Roots;
 
Leaves; Shoots; Leaf area; Brazil.
 

An expt. was conducted in the Escuela Superior de Agricultura Luiz de
 
Queiroz (Piracicaba, Brazil) to determine che performance of 2 cassava cv.
 
in relation to vigor and initial development wher. planted in sand
 
propagators. During 2 periods, cuttings 5, 10, 15, 
and 20 cm long were used
 
to evaluate the following variables: budding percentage; rate of emergence;

total, aerial part, and root DM wt. ;
mean DMwt. of leave6 and shoot stems; 
and mean and total leaf areas. Results show that cuttirg vigor durir i 
initial development is directly related to cutting size, within the limits 
studied. (AS-CIAT) 

01432 
25774 BELTRAN, J.; NARVAEZ, J. ; REYES, R.; ROCA, W.l1. 1984. Efecto de la 

concer.traci6n de nitr6gono, citcquininas, carbon Activado y del volumen 
del recipiente sobra el crecimiento y vlabilidad de los cultivos. (Effect

of the nitrogen concentration, cytokinins, activated carton, and the 
volume of the container on crop growth and viability). In Perca D., M.;
Angarita Z., A., edo. Congreso Nacional de Cultivo de Tejidos Vegetales, 
ler., BogotA, Colombia, 1984. Memorias. Begot&, Universidad Nacional de
 
Colombia. pp.128-134. Span. (CIAT, Apartado Agreo 6713, Cali,
 
Colombia)
 

Cassava; Cultivars; Plant growth substances: Growth; Leaves; Tissue culture; 
Colombia. 

The effect of 11,BAP, ADA, activated carbon, and the size of the container 
on the growth, developcent, and viability of cassava cv. iiCol 22 and 1. Col
 
1467 cultivated in vitro was studied. Forty micromoles 
 of total N in the
medium allowed reduced growth and an acceptable viability of the material to 
be maintained. At low BAP concn. and high saceharose concn., or vice versa, 
at high BAP concn. and low saccharose conan., there is a high rate of 
viability. Growth was not accelerated by 2.5 milligrams ABA/liter.
Viability was greater in the material cultivated in a medium with activated 
carbon and in larger containers. The use of activated carbon and larger 
containers also reduced leaf fall. (CIAT) 

01433 
25770 CORAL, J.C.; MAFL A, G.; BOA, J.C.; ROCA, W.M. 19814.Efecto del
 

cultivo de meristemos sobre el vigor y rendimiento de dos variedades de
 
yuca Manihot esculenta Crantz. (Effect of meristem culture on the vigor

and yield of two cassava varieties). In Perea D., H.; Angarita Z., A.,

eds. Congreso Nacional de CultJvo de Tejidos Vegetales, ler., BogotA, 
Colombia, 19814. Memorias. BogotA, Universidad Nacional de Colombia. 
pp.176-182. Span. 

Cassava; Cultlvars; Apical metistems; Productivity; Cuttings; Leaves;
 
Branching; Colombia.
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The effect of meristem culture on the yield and vigou:of cassava cv. Llanera 
and CMC-40 was studied. In both cv. an increase in root and propagation 
material productivity was observed. Llanera plants propagated through 
meristem culture showed an enlargement of the leaf lobes and a thicker 
mesophyll. The possible reasons for these changes are discussed. (CIAT) 

0434
 
26337 INDIRA, P.; RAMANUJAM, T. 1979. Screening of varieties for salt and
 

drought tolerance in cassava. In Central Tuber Crops Research
 
Institute. Annual progress report 1978-1979. Trivandrum, India. pp.70-72. 
Engl.
 

Cassava; Cultivars; Salinity; Germination; Cuttings; Fertilizers; N; P; K;
 
Water requirements (plant); Timing; India.
 

Cuttings of var. (1-165, H-226, 11-97, and M-4 were plant-! in pots containing 
1000, 2000, and 3000 ppm NaCI to select cassava var. t ,!,-ant to salinity; 
their germination was Ten replications W m.ide for each var.observed. nu' 
In pots containing 1000 ppm NaCl, only 66.6 perc. n ' 11-97 survived; in the 
remaining var. the percentage of survival was L:" !.6. At 2000 ppa only 
H-97 survived (17.0 percent) and at 3000 ppai ncii,: of the var. survived. 
Based on selection by K:Na ratio, 14 var. were planted in pots with the 
recommended NPK dose ard 1000 ppm NaCl. After 1 mo., leaf samples were 
taken to analyze K and Na contents. Var. Ce 22, S-1315, H-398, H-6118, 
11-226, and 11-1253 were tolerant to salinity; H-165, ((-97 (2). H-1687, 
11-1423, H-97, and 1-207 were moderately tolerant, and M-4 and 11-2304 
susceptible. The same 14 var. were used in the study on tolerance to 
drought. Artificial drought was induced by reducing the soil MC to 50 
percent of the origirl level and the relative water contents of the var. 
were determined at the 7th, 8th, and 9th mo. Var. S-1315, H-165, (-226,
 
H-97. H-648, Ce 22, and (-207 were tolerant to drought. (CIAT)
 

01435 
26358 HABANZA, J.; RODRIGUEZ, A.V. 1986. Le bouturage in vitro du manioc. 

(In vitro cassava propagation by cuttings). Brazzaville, Ripublique
 
Populai-c du Congo, Office do la Recherche Scientiflque et Technique
 
Outre-Mer. 4p. Fr., 8 Refs., Illus. (Office de la Recherche
 
Scientifique et Technique Outre-Mer, B.P. 181, Brazzaville, Republique 
Populaire du Congo)
 

Cassava; Clones; Tissue culture; Plant growth substances; Rooting; Culture 
media; Congo. 

The in vitro performance of 2 local clones and 1 from the International 
Institute of Tropical Agriculture was studied using diffe. nt plant growth 
substances. The results demonstrated that cassava clones grown in vitro
 
differ in their performance depending on the culture medium used and that it
 
is useful to grow certain clones in a shoot growth culture medium for 10 
days .id then transfer them to a whole-plant growth culture medium. (CIAT) 

0436 
25586 MANTILLA, J.E. 1984. Propagaci6n de yuca (Manihot esculenta
 

Crantz). Alternativa pars incrementar la tasa de multiplicaci6n. (Cassava
 
propagation. Alternative to increase the multiplication rate). In 
Montaldo, A., ccmp. Avances en las investigaciones en los cultivos de
 
raices y tubrculos tropicales en Venezuela. Revista de la Facultad do 
Agronomia de la Universidad Central de Venezuela. Alcance no.33:55-72.
 
Span., Sum. Span., 6 Refs., Illus. (Univ. Central de Venezuela, Seccei6n 
Races y Tub6rcuos, Inst. de Agronomia, Maracay, Venezuela)
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Cassava; Cultivars; Cuttings; Propagation; Shoots; Germination; Timing;

Plant height; Root productivity; Venezuela.
 

Cuttings of cassava cv. 
OCV 2112 (20 and 5 cm long) were planted directly in
 
the field to increase cassava propagation material. From short cuttings

emergence percentage at 30 days was 841.3and 98.4 percent for 5- and
 
20-cm-long cuttings, resp. 
 The no. of useful stems/plant for use as
 
propagation material 
was 2.1 and 3.4 for the 5- and 20-cm-long cuttings,

reap. Yield of commercial roots/plant was 0.93 and 1.75 
 kg for the 5- and 
20-cm-long cuttings, resp. The 20-cm-long cuttings were found to perform

better; however, when propagation material is scarce for seedbeds, it is
feasible to triplicate the planting area by using 5-cm-long cuttings with
 
the name amount of 
cassava stems and to increase the multiplication rate up

to 2.1 times with respect to that of 20-cm-long cuttings, in identical
 
management conditions (upland planting). (AS-CIAT) 

0437

25587 MIRELES, M.; PAEZ DE CASARES, J. 
1984. Inducci6n de "roseta" en 

yuca (Manihot esculenta Crantz) para la propagaci6n m6ltiple de la planta
in vitro. (Induction of rosette in cassava for in vitro multiple
propagation of the plant). In Montaldo, A., comp. Avances en las 
investigaciones en los cultivos de ralces y tubbrculos tropicales en 
Venezuela. Revista de Facultad de Agronomia de la Universidad Central de
 
Venezuela. Alcance no.33:73-81. Span., Sum. Span., 13 Refs., Illus.
 

Cassava; Cultivars; Tissue culture; Apical meristems; Culture media; Plant 
growth substances; Venezuela.
 

The induction of rosette in the system of multiple propagation from
different sized apical meristems of cassava cv. UCV-2578 from the germplamn
bank of the U. Central of Venezuela was studied using various levels of
and BAP. A sol.d Muranhige and Skoog medium was used 

NAA 
with variations in the

organic components. The crops were incubated at 25 more or less 2 degr3esCelsius, 2000 lux, and 16 h of light. The induction of the rosette occurred 
in the 7th wk. 
Larger apexes gave the best response in formation of
 
rosettes and among the:se, the combination of NAA-BAP had a synergistic

effect, presenting the highest percentage of apex induction and 
 the greatest

rosette vigor. Treatments that included the highest doses of BAP showed a

reduction in apex size and 
 those with the highest NAA dose produced granular
brown-colored callu:.es and had not become organogenic by the end of the 
expt. (AS-CIAT)
 

0438

26348 NAIR, N.G. 1979. Development of dlzease free genetic stock. 
 In
 

Ceitral Tuber Crops Research Institute. Annual progress report 1978-1979.
 
Trivandrum, India. pp.99-106. Engl.
 

Cassava; Tissue culture; Apical meristems; Temperature; Plant growth

substances; Plant tissues; Cultivars; India.
 

The effect of 4 plant growth regulators on the corphogenesis of cassava
 
meristem tips was studied. 
 RAP was the best for morphogenesis, followed by
zeatin and kinetin. 
 To study the effect of growth regulators on the

induction of morphogenesis from internodal segments of 
cassava, diseased
 
plants of var. M-4 and Kalikalan were used as 
sources of the internodes. No
 
morphogenesis was observed. 
 Over 100 meristems each from heat-treated and
 
nontreated diseased (CAMV) cassava meristems were cultured. 
 In both cases
 
regenerated plants remained symptom-free up to the potting stage. (CIAT)
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25773 'NARVAEZ,'J EANJ.BELC,~.N ;EESiTRAN', . REE~tR,'ROC~ W.M. 984.' Efecto dela'9ilLmiaci6n Y.la temperaturasobre el crecimiento y...a viabilidad de los' 
oultivos. (Effeot of. the illumination and temperature on crop growth'and
viability). In-Perea'.D. , .;AngitaZ. , A. . eds. Congreso Nacional de 
Cual-tivo ,deTejidosVege tales$~ jer. B~ogot&, Colombia, 19g84. llemorias ,
Bogof&;_Universidad Naoional de Colombia... PP'035-0. Span......(C. AT.... 

Phpartdo Areo 671 Cal comb.ia) oA"'''a~ ii u " ~Casaava; ,Culti vars; 'Ill umination; Temnperature; Storage;' Colombia. 

The effeot of light (0-50, and 500 lux),and low' temp. (0 5 n.2degrees. Celsius). on cassava vnr. .Col' 22 grown in (10ro15s, anudd20vitrwasstuied he 
: best%treatment was thatoconsisting of 20 deorees Celsius during'the day and 

10 degrees Celsius during the night and 500, lux since the no. of greencls
leaves was highest and the viability' of the axillary buds and tips was
 

t10pecent. (CIAT)
 

01440
~25688 PAEZ DE CASARiFS, J. 19814. Brotes foliares in vitro y mu produocifn 
a partir de Apices caulinares para la micropropagaci6n de la yuca
S(anihot esoulenta Crantz). 1. -Efecto del agar. (Leaf ,shoots in vitro 
and their production from caulinea tips for cassava mioropropagation. 1. 
The effeot of agar). In Montaldo, 'A., comp. Avances en las ." 
investigaciones en los cultivos de raices y tub)rulos tropicales en 
Venezuela. Revista de la Facultad de Agronomia de la Universidad Central 
de'Venezuel. Alcance no.33:83-99. Span,,Sum. Span.: 21 Refs . ilus. 
'(Univ. Central' de Venezuela, Laboratorlo de Cultivo de Tejidos, Inst. de 
Agronceja, Facultad de Agronomia, Maracay, Venezuela) 

Cassava; Cultivars; Apical meristems; Tissue culture; Culture media;
 
'Venezuela.
 

To produce leaf shoots, and then multiply the in vitro by means of
 
microcuttings, ef cassava cv. Tempranita (short cycle) and Cubans
 
(intermediate cycle) , 1-mm-long apexes were placed in a solid medium
 
containing basic Murashige and Skoog salts with the organic constituents
 
saccharose, thiamine-HCl, inositol, BAP, NAA, and GA. F'ourcommercial
 

-brands of agar were tested: Oxoid (Oxoid Limited), Phytagar (GIOCO), Bacto 
f(DIFCO), and Purificado (DIFCO), in 0.3 and 0.4 percent conon. Implanted

material was pla'ced under white cold light (2000 lux) for 16 h/day at 24 "" 
more or less 2 degrees Celsius and 50-75 percent RH. Shoot height was 
highly significative for cv. Tempranita after the 3rd wk. ; at the 6th wk., 
shoots of both cv. were apt for cutting, leaving an axillary bud or' 
terminal and induced to root. Using the Purificado agar resulted in the 
best shoot height in both cv.; but, at the same time,'this agar resulted in' 
2 adverse effects:.a large no. of roots in cv. Cubans (less in 
Tempranita) and callus of greater diameter in both cv. In addition, this 
agaris the most expensive of all used. Shoot formation was acceptable 
using Phytagar; shoot height did not reach that obtained with Purificado, 
but callus of smaller diameter and a small no. of roots were found in 'cv. 
Cubana, which generally shows a larger no. of roots. Therefore, this agar 
could be used at 0.4 percent since favorable responses are obtained in both 
cv. (AS-CIAT)''' 14' 

26376 RAMANUJAN, T. 1985. Leaf density profile and efficiency in 
partitioning dry 'matter among high and low yielding cultivars of cassava 
(anihot esculenta"'Crantz) Field Crops Research 10(4:291-303. Eng.,
Sum Engl.,'28 Refs., Illus, (Central Tuber Crops Research Inst., 
Trivandrum 695017,' Kerala, India) 
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Cassava;Cu tivars.3Plant development;' Canopy;. Leaves; Leaf area; Growth;
~Dry matter; Foots; Shoots; India. W,4,; 

TeLAD and efficienoy in partitioning DMfor root growth were studied usir9~ 
1cassava cv. H4, H-165,1'1423P H 2304. Ce2,andCi 590 which diffe'r in
-their-Yiel ding- ability. .Low -yiel'ding-ov. (M4"Ci-590, H-'1423;-end-C-6.22)
'maintained~2either suboptimum (over,22Por'supraopimn '(lens then 4)l'evele
orf4AI during the'Emajor groiwth period and this-adversely affected their 
light utilization efficiency. Negative correlation was sho;4n' between LADi 
an light transission ratio. For'better light interception and 
utilization,ia LAI-of 2.5 -3.5 was optimum. Cv. differene'in DM 

'4~partitioning for root growth was noticed, ranging from' 0.3 to 0.7/g D. Cv. 
'Ci 590 was most efficient (70 percent harvest efficiency) in utilizing DM
-for storage root growth. The leaf density profile suggested tha~tCi 590 
productivity could be raised by increasing plant density. DM distribution~between shoot and root was linearly related with total biomass.' TheNHI was 

'more or' less constant after the 4th mo., with the onset of root bulking, to 
final harvest. (AS)'' 

0442 
26335 RA~lJM .1979. Effect of growth regul~ators on cassava. IIn 

Central Tuber Crops Research Institute. Annual progress repor~t'1978-1979.
Trivandrum, India. pp.59-60. Engl. 

Cassava; Plant growth substances; Cultivars; Root productivity; Plant
 
'~height; Leaves; Roots; India.
 

The effect of 3 growth regulators on the -%-:;uct1VitY of 3 cassava var. 
H-2304, and H1-1687) yr. 


of the regulators affected the yield of tne var. (CIAT)
 
(M-4I, was studied for,'.2 Throughout the study none
 

0443 
26334 RANANUJAN, T.; INDIRA, P. 1979. Physiology, of growth and * 

.development in cassava genotypes. In Central Tuber Crops Research 
Institute. Annual progress report 1978-1979. Trivandrum, India. pp.40-58.
"Engl.' 

~ Cassava; Cultivars; Leaves;.Leaf area; Canopy; Plant height; Root
 
productivity; Plant 'developmsent; Dry matter; Roots; Stems; Harvest index;
 
Orowth; Pruning; N; India.
 

Three. expt. were carried out .to study the physiology of growth and ~ 
development of 'cassava var...In the 1st, the physiological variations,
Canopy growth, LAI, HI, DMdistribution, CUR, and root productivity were 
evaluated using cassava var. M-4, H-165, 1-2?04. H-97, Ce 161., Ci' 288,*' 
H1-1423, *Ci 167,. Ci. 590.' and Ce 22. The mean LAI of' the 10 var. ranged from
1.26 to 3.75.. Plant'height'and stem'girth did not have any relationship

with"'root yield; however, stem'girth was related to total DMproduction. In 
the 2nd,~the nonbranch'ing var. H-1687, 11-2304,. and M4-4were used to study"
the effect of topping at the 2nd, 3rd, and 4th mo. of growth'on LAI.. Plant 
height did "not differ notably except when" the'topping'took place at the 2nd 
mo. 'Except for var. 1-4. the root no.' was not affec~ted by the topping. In
the 3rd expt..,LAI was studied in relation to N nutrition in var. 1H-2304.
No significant changes in plant height were observed among treatments when 
the 'dose of. N'was larger than 100 kg/ha. The LAI was highly influenced by N 
up to 150 kg/ha. The CUR was very high at 250 kg N/ha' in relation to the
control, The root yield and no'. increased significantly with N application,
but above 150 kg/ha no effect was observed. (CIAT) 

" 

'' 

f 

, 

' 

http:H-'1423;-end-C-6.22


0444 
25769 REYES, R.; ROCA, W.M. 
1984. El cultivo de embriones in vitro como


herramienta para la conservaci6n e intercambio de especies silvestres de 
Manihot. (In vitro embryo cultLre as a tool for the conservation and 
exchange of wild Manihot species). In Perea D., M.; Angarita Z., A.,

eds. Congreso Nacional de Cultivo de Tejidos Vegetales, ler., Bogoth,

Colombia, 1984. Memorias. BogotA, UrLversidad Nacional de Colembla.
 
pp.301-306. Span. (CIAT, Apartado Abreo 6713, Cali, Colombia)
 

Cassava; Manihot; Tissue culture; Culture media; pH; Colombia.
 

The work carried out at CIAT with embryo cultures for the conservation and

exchange of'wild Manihot species is desoribed. Result- indicatu that the
 
wild seeds require a pretreatment for their devel.pment, wnlich consists in
 
subject- ng the seeds to 60 degrees Celsius 
 for 20 days; the pH of the
 
Murashige medium must be 5.5 and the saccharose conhen. of 4 percent. (CIAT)
 

0445 
25743 ROCA, W.M.; SZABADOS, L.; NARVAEZ, J.; BELTRAN, J.; REYES, P.; MAFLA,


G.; ROA, J. 1985. Cassava tissue culture. In Cock, J.H.; Reyes, J.A.,
 
eds. Cassava: research, production and utilization. Cali, Colombia,

Centro Internacional de Agricultura Tropical. Cassava Program. 
pp.173-204. 
 Engl., Sum. Engl., 149 Refs., illus. (CIAT, Apartado A6reo 
6713, Cali, Colombia) 

Cassava; Tissue 
culture; Apical meristem; Plant developmrent; Rooting;

Growth; Culture media; Germplanz.; Horihugeneris; Temperature; Storage; 
Colombia.
 

Meristem and shoot tip culture techniques that have been utilized only in 
the last decade, mainly as a means for ridding selected cassava var. of 
viruses, are described in detail. More recently, the use of these 
techniques has been extended to the maintenance and international exchange

of cassava germplasm. The future of cassava cryogenic storage is promising. 
Min. growth storage is now a viable method for maintaining large


collections in small spaces free of pest and disease risks. International
r'ovement of in vitro cassava provides a valuable safegtuard for miLimizing
the dangers of pest and disease dissemination. The embryo, cell, callus,
protoplast, and anther culture methods are briefly discussed. (AS) See also 
0462 01478 0509 0548 0556 0565 0616 0617 0623 0634 0651 
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C02 CYANOGENESIS
 

0446
 
23944 K4LINDABYUMA, J.M. 1983. Composition chimiquo de la patate douce at
 

du manioc. (Chemical composition of sweet potato and cassava). In
 
Ndamage, G.; Gatarasi, T.; Mulindangabo, J., eds. Culture et s6lection du 
manioc et de la patate douce au Rwanda. Journ6es d'6tudes, Rubona, 1983. 
Compte-rendu. Rwanda, Institut des Sciences Agronomiques du Rwanda. 
pp.107-118. Fr., Illus.
 

Cassava; HCN content; Cultivars; Sweet cassava; Bitter cassava; Rwanda.
 

Data related to the HCN content in fresh cassava, the HCN conn. in the 
steeping water, the ratios of the HCN conn. in the var. grown in Rubona and
 
Karama (Rwanda), and the correlation between the solubility vs. humidity
 
ratios at both sites are presented. The relationship between the starch and
 
water contents of the sweet var. studied is also presented. Only the
 
definition of the lethal dose and the resp. assessment of the min. HC
 
content determine the difference between sweet and hitter cassava.
 
Indications of the performance of cassava var. can be obtained on the basis
 
of the ecosystems and of the physical, chemical, and technical treatments to 
which they are submitted. iCIAT)
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C03 CHEMICAL COMPOSITION, METHODOLOGY AND ANALYSES
 

0447
 
26134 HOLLOWAY, W.D.; MONRO, J.A.; GURNSEY, J.C.; POMARE, E.W.; STAGE, N.H. 

1985. Dietary fiber and other constituents of scme Tongan foods. 
Journal of Food Science 50(6):1756-1757. Engl., Sum. Enjl., 15 Refs. 
(Applied Biochemistry Division, Dept. of Scientific & Industrial 
Research, Palmerston North, New Zealand)
 

Cassava; Water content; Food energy; P"oteln conteot; Fat content; Sugar 
content 
Starch content; Ac:hcontent; Fibre content; Tonga.
 

Components of dietary fiber (soluble nonstarch polysaccharide, pectin,
hemiccllulose, cellulose, and lignin), water, energy, protein, lipids, and 
starch were measured in banana, breadfruit, cassava, coconut, mango, pawpaw,
plantain, sweet potato, taro, and Pacific yam, all from Tonga. Tongan foods 
were generally higher in dietary fiber than New Zealand foods, consistent 
with the hypothesis that dietary fiber is an important factor contributing
 
tc : lcu. r inidanc. f certain gastrointestinal disorders in Tonga than in 
New Zealand. Cassava total dietary fiber content was 1.14 percent. (AS) 

014148 
26303 HAMAT, E. ; RAGAB, H.H.H. 1971. Rapid d.termination of starch in

tapioca tubers for control purposes. Serdang, Selangor, Food Technology
Research and Developmrent Centre of flalaysia. Report no.49. 21p. Engl., 
Illus.
 

Cassava; Starch content; Analysis; Malaysia. 

Three methods to rapidly determine the starch content of cassava roots are 
described in detail, namely, the specific gravity, the iodine, and the
 
anthrone methods. (CIAT)
 

0449 
21456 
PALAFOX, A.L. 1982. Animal sciences. In Guam Agricultural

Experiment Station. Annual 
Report 1982. Mangilao, Guam, University of 
Guam. College of Agriculture and Life Sciences. pp.55-57. Engl., Sum. 
Engl., Illus. 

Cassava; Cultivars; Composition; Ash content; Mineral content; Ca; P; K; Na; 
11g;Cu; Fe; fn; Zn; Leaves; Petioles; Boots; USA. 

In Guam, 6 carrvava cv. were evaluated 
to determine and differentiate their 
potential for human end animal nutrition. The growth and the color of 
stems, petioles, leaves, and roots were observed and data were taken on the 
no., wt., diameter, and clrcumference of roots; the chemical composition of 
leaves and petioles was also studied. The ash content varied between 
6.35-7.04 percent for the leaves and between 9.25-11.15 percent for the
 
petioles. With the exception of Mg, Cu, and Fe, the mineral content was
 
higher in the petioles than in the leaves. Cv. GAL 2 produced the heaviest 
root and cv. PAL I the lightest (5.59 and 2.94 kg, resp.). In general, the 
cv. that produced the heaviest roots also produced the heaviest stems and 
leaves. (CIAT) 

01450 
26193 TELES, F.F.F.; OLIVEIRA, J.S.; SILVEIRA, A.J.; BATISTA, C.M. 
 1985.
 

Fatty acids, carbohydrates ard crude protein in twenty cassava cultivars 
(Manihot esculenta Crantz). Journal of the American Oil Chemista,
Society 62(4) :706-708. ngl., Sum. Engl., 10 Refs. (Depto. de Quimica, 
Univ. Federal de Vicosa, 36.570 Vicosa-MG, Brasil) 

- 11 
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Cassava; Cultivar3; Fat content; Protein content; Carbohydrate content;
 
Analysis; Brazil.
 

Twenty cassava cv. were analyzed for fatty acids, nonstructural
 
carbohydrates. and CP contents. The main constituent fatty acids were 
myristic, palmitic, stearic, oleic, linoleic, and linolenic. Trace amounts 
of lauric, myristoleic, and palmitoleic acids were detected. Saturated 
acids ranged from 26.58 to 58.05 percent. Acid-digestible carbohydrates 
ranged from 11.82 to 40.70 percent of the green matter. Reducing and 

nonreducing soluble ollgosaccharides were also determined. CP ranged from 
1.39 to 4.70 percent of the DM. Linear regression analyse- were made, but
 
no significant correlations were found. Some possible genetic relationships
 
are proposed for certain cv. (AS) See also 0446 0487 0495 0509 0633
 
0636 0651
 

- 12 



~v cO0 -PLANT NUTRITION 

'~26341~ BALAGOPAL, C., POTTY, V.P. 1979. "'Plant microbe-interrelationship in 
caisavya. rIn Central TuberCrops Research Institute. Annualrprogress 
report 1978-1979. Trivandrumo' India, p'p.79-80,. Engl. 

ceh ofi n neeoefasshedding on the ammonification and' 
nitrification process ina lateite soil was studied; the nitrification rate 

_wasconstant after 105 days of incubation. The inocultion of Azotobacter 
did'not have any effect on the growth of 'cassava nor were there significant 
differences arong treatments. (CIAT) 

04I52 

25792 BLJRCKHARDT'E.A. ; HOWELER, R.11. 1985. Efecto de la inoculaci6n de 

cepas de micorriza sobre el crecimiento de yuca en'varioa suelos 
b-naturale' en-el invernadero. (Effect of the Inoculation of mycorrhizal 
strains on.'the growth of cassava in several natural soils in the 
greenhouse). In Sieverding,'E. ; -S&nchez de Prager, H.; Bravo 0., N., 
eds. Curso Nacional sobre Hicorrizas, '10.,.Cali, Colombia, 1984. 
Investigaciones sobre micorrizasen Colombia: memoris. Palmira, 
Universidad Nacioni de Colombia.'pp.140-153. Sum. Span.5,Span., 5 
Refs., Illus. '(CIAT, Apartado A6reo6713, *Cali, Colombia) 

Cassava; Hycorrhizae; Inoculation;' Soil physical properties; Cultivara; 
Erosion; Orowth; Fertilizers; P; Colombia. 

A series of trials were conducted to evaluate the response of cassava to 
inoculation"with mycorrhizal strains under various levels of P 
fertilization, in different natural soils andin eroded soils of 

', 	 cass'ava-'growing regions-in Colombia.. Only' strains C-i-1 (Glcaus manihotis) 
andC-10(Entrophospora colombiana) resulted in significative responses in 
the soils used. The remaining strains had a response similar to the av. of 
native strains.. When inoculating cassava with strain C-1-i and applying 3. 
doses of P in 6 natural soils, a response to P'fertilization was observed 
only at the 10O k&/ha level. "The'effect of inoculation was measured with 

' various 'trains in 10 natural 'soils, ard only in the soils of Carimagua ' 

S(Reserva and Alegria) a highly signifJ,ant response was obtained' due to the ' 
low efficency'of native mycorrhizae nd to the low fertility of these 2 
soils. (AS-CUAT) ''', 	 ' 

25791i- HOWELER, R.H. 1985. Aspectos prAticos de la investigaoi6n de 
micorrizas vesiculo-arbuscular e

s demostradoa en eultivo de Iscl yuca, 
', (Practical aspects of the researrh on veslcular-arbuscular mycorrhizae, 
r	demonstrated in cassava). In Sieverding, E.; SAnchez de Prager, H.; 
Bravo 0., -N., eds. Curse Nacional sobre Micorrizas, 1o., Cali, Colombia, 
1984. Investigaciones sobre icorrizas en Colombia: menorias. Palmira, 4
Universidad Nacional-de Colombia. pp. 4-61. Span., Sum. Span., 2 Refs.,
 
Illus. (CUT, Apartado A6reo 6713, Cali, Colombia) ' 

Cassava; Mycorrhizae; Inooulation; Soil physiual properties; Soil analysis;
Cultivars; pHl; Fertilizers;. P;'N; K; Soil fertility; Dry ma~ter; Field 
experiments; Laboratoryexperients;- Colonbia. ' 

Results of trials on field inoculation o~fcassava with vesicular-arbuscular
j :::::::::::::::::
... :::::::::::
mycorrhizal strains in Carimagua and hondono (Colombia) were registered.

Some strains such as C-1-1 (Olomus manihotis)-were found to be adapted to 
various edaphoclimatic conditions, while others can b~emore specific to 

-'
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ortain conditions.- In greenhouse it .trials some,>,wasconfirmed that 
.v\esicular.arbuscular mycorrhizal strains presentdirffrnes in their' 
toleance to'soJl I acidity and fertility, asl el 1 a t thie levels of-N and K'-'~ 
fertil ization'tn-greenhouse trialsCsaeimportant fatbr' were also~dermied-for'I~e production, of' vicular-arbudlar mycorrhizal'inoculum 

t effective sources' of ind ul s'.'.Tha, trai sought to find a more rnt 

e icienand 7aaidaand r ela tivelyti i n esubtrte ndthe 1~host plant. "'Finally,,thereis-an -explanation on'how to 
infeoted ruotlets, if they re to. utilizedas surces of~~eiuaruclrmcrhzlino'culua in~essava, (AS-CdAT) 

44' -- ''~~'~ c'''- 0454. i-<. 
k ?:-2 5744i OWELER R'H 1985. Mineral nutrition and fertiliztionof cassava. 

4 4'pA review of recent research, IndCohk, J.Ho; Reyes, JA.,, eds. Cassava: -.-- } 
research, production and utilization.,Cali, Colombia, Centro n 

de hiculturaPnInternacional' Program.Tropical.;Cassava pp. 2119-320. 
Engl.- Sumn.Engl., 66-Refs., TllUS , 

Cassava; Soilphysical propaertieS N; P;aK; S; Ca; Mg; Nutarent uptake;
 
Mineral deficiencies; Soil analysis; Plant tissues; Mineral content; p,; Al;
~~ Zn, Mn, Salinity; Fertilizers; Manures; Timing; Colombia..
 

Recent research on mineral nutrition and fertilization of cassava is 
reviewed. Cassava grows relatively well on acid and infertile soils; 
however, for high yields the crop requires high levels o fertilizatin, 
especially K, which is removed in large quantities with each root harvest. 
In many acid Infertile soils it is recommended to apply a sallarount of 
dolomitic lime (or calcitic lime withsavo to supply Ca and Mg as nutrients. 
Ilnitially P is often the most limiting element, but after a few years the 

-level of-P application can be reduced while that of sehould be increased to 
prevent soil Y exhaustion.s Although the plant has large amounts of-N in 
bthtops and root,., much of this is returned to thesoil in fallen leaves 

44.and 
 is recycled. Except in very sandy and low OMsoils there in a lower 
rerponse to application of N-than of Por K. "Of the minor elements, Zn in 
the most important; it can be supplied cheaply as a cutting treatment in 2-4 
percent ZnSO4.7M20 solution. -In general it is recommended to apply rather 
Insolub~le fertilizers or soil amendmen~ts broadcast and incorporated

preplanting,- while highly soluble sources are best band applied near the
 
cutting7 all at time of plantinfg or split applied at planting and 2-3 me.
 
later in sandy soils. (AS)
 

0455 4
*25512 JONAS, J. 1984. Panama installs cassava experiment. Benchmark 

Sites News 8(-4):5,8.Enl 

Cassava; Research; Cultivars; Al; Agricultural line; Leaf area; Root
 
productivity; Branching; Panama.
 

Apart of a cooperative research effort with International Benchmark-Sites . 
44~ Nework-for Agrotochnology Transfer, the Institute de-Investigaci6n

T"Aropeuult de PanamS established 2 cassava expt. in May 1984, in a Typio
Touutof-Ocu in-Ithe Province of Veraguas. One expt.. was designed to 

study the differential response of cassava cv.- to Al toxicity and, the other 
to observe the response of cassava to increasi ng application rates of, lime. 
Preliminary, results of. the 1st expt. showed a range of branching habits that 
appeared to be var.--in -character; data indicated that root yield- performance 

4 ~is'not assoc±idtea with dominance of a particular branching habit, Also, no 
clear, relationship was, found between LAI and root yield. In general, the 
results. indicate the existence of -local genotypes with the potential to-. 
produce relatively high yields under high 'Al content and low pH conditions.- -' 

(CIAT) -1 

14~
 



26333 MOHANKUHAR, B. NAIRP.P OTTY;'\V'P. 1979. Effect of sulphur 
c fertil izers on the yield:and, quality of cassava. In CentralK~onitainingTrivanrumeni. p3-0.Eg
Tuber: Crop, ,Reearch Institute,, Annual progress report 1978-1979. 

Caaava; Cultivars; Fertilizers; S; Soil analysis; Root productivity; Starch :,4~content; HCN ontent;',India.' ''~~ ~ , , 

The effeot' ceveral 'fertilizers with or without S on the yield and quality
of cassavawas studiedina randomized blook design with 9 treatments and 4 
replications. The soluble S content of the soil increased with the 

.~'?application of;different levels of the 3-containing fertilizers, but itz 
decreased with the ageof the crop. In:generalt the S-containing
fertilizers produced a higher cassava root yield. The root starch content 
also increased with the epplication of S-containing fertilizers, but the HCN 
content decreased. (rAT) 

0457 
26331 'NOHANKUAR, B.; HAINI. S.B. 1979. ln luence of molybdenum and 

nitrogen on the yield and quality of cassava in acid laterite soil. In
 
Central Tuber Crops Research Institute. Annual progress report 1978-1979. 
Trivandrum, India. pp.35-36. Engl.
 

Cassava; Cultivars; Ho; N1;Soil physical properties; Root productivity; HCN 
'. : -content; Starch content; Dry matter; India, 

The effect of Mo and. N on the yield and quality of cassava grown in an acid 
laterite soil was studied in a randomized block expt. with 16 treatment 
combinations and 3 replications. Increasing application rates of N 
significantly increasedroot yield but there was not-a significant increase 
in yield due to Ho application. HCN content also increased as the level or 
N increased, but with increasing levels of Mo it decreased slightly. None 
of the treatments affected the starch and DH contents or the cooking quality 
of the roots., (CIAT)
 

0458 
26330 NAIR, G.M.; PRAHAKAR, M. 1979. Effect6f nitrogen and pctash on 

tuber yield and quality of cassava. In Central Tuber Crops Research 
Institute. Annual progress report 1978-1979. Trivandrum, India. pp.33-34. 
Engl. . . 

Cassava; N;.K; Cultivars; Fertilizers; Dung; P; Root productivity; Dry
 
matter; ICN content; India. 

The effect of N and K on cassava root yield and quality was studied using 4 
cassava var. (H-165, H-2304, H-1687, and M-4) and 10 NK combinations (50-50,

50-100, 50-150, 75-75. 75-150, 75-225, 100-100, 100-150, 100-200, and
 
100-250) in a'split plot design. The FYM and P were applied in a uniform 
basal dose of 12.5 t and 75 kg/ha. resp'. Var. -2304 was superior to the 
other var. in root yield. The NK fertilizer combination of 100-100 was 
significantly superior to the combinations 50-50, 50-100, 50-150, 75-75, and
 
75-150, but not to the others. The influence of N was more pronounced
 

.regarding root-production than that of K. Var. H-2304 al.so showed the
 
highest root D content (35.0 percent) and var. 8-165 the lowest (26.5:
 
percent).. The fertilizers did not have any effect on root D14and HCN 
contents. The HCN content was significantly higher in var. 8-165 and lower 
in var. -1687 and M-4. The NK ratio recommended as optimum for good yield 
and root quality is 100:100. (CIAT)
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0459
 
25793 SIEVERDING, E.i CADAVID, L.F.; GALVEZ A., L. 1985. Ecologia de la
 

miccrriza vesiculo-arbuscular en yuca y el efecto de algunas prActicas
 
agron6micas incluyendo la inoculaci6n de campo sobre ella y la producci6n
 
de yuca. (Ecology of the vesicular-arbuscular mycorrhiza in cassava and 
the effect of some agronomic practices, including field inoculation, on 
cassava and its production). In _ .; SAnchez de Prager, M. ; Bravo 
0., N., eds. Curse N&acional sobre Micorrizao, 1o., Cali, Colombia, 1984. 
Investigaciones sobre micorrizas en Colombia: memorias. Palmira, 
Universidad Nacional de Colombia. pp.194-208. Span., Sum. Span., 10 
Refs., Illus. (CIAT, Apartado Atreo 6713, Cali, Colombia) 

Cassava; Mycorrhizae; Cultivars; Mulching; Temperature; Rainfall data;
 
Inoculation; Root productivity; Colombia.
 

In a field trial in an Inceptisol (Quilichao, Colombia), rootlet infection
 
of 2 cassava cv. was recorded during 1 yr, as well as the no. of spores of
 
the vesicular-arbusoular mycorrhizae population. The effect that stubble
 
mulching and field inoculation with Glomus manihotis had on the population 
of vesicular-arbuscular mycorrhizae was also determined. Overall, the
 
infection of cassava roots was greater during rainy periods than in periods 
with less rainfall. Stubble mulching reduced infection, especially of M Ven 
77, during the 1st half of the year. Infection increased 6 mo. after 
plantin! due to field inoculation with 0. manihotis. The max. no. of spores 
was found 9 mo. after planting, thereafter decreasing until harvest; the no. 
of spores was always higher for cv. M Ven 77 than for M Col 638. The 
optimum no. of vesicular-arbuscular mycorrhizae spores was reached wore 
rapidly (after 6 mo. of [rowth) in the stubble mulching treatment; these 
data also correspond to the field inoculation treatment. Without stubble 
mulching M Col 638 yields were lower than those of M Ven 77. Stubble 
increased yields siEnificatively and both cv. yielded the same with 
mulching. Field inoculation increased yields, though not significatively; 
however, the C.V. of yield decreased due to inoculation. (AS-CIAT) 

0460 
25745 SIEVERVIJG, F. ; HOWELER, R.H. 1985. Function of 

vesicular-arbuscular mycorrhiza for cassava growth. In Cock, J.H.; 
Reyes, J.A., eds. Cassava: research, production and utilization. Cali, 
Colombia, Centre Internacional de Agricultura Tropical. Cassava Program. 
pp.321-339. Engl., 16 Refs., Illus. 

Cassava; l'yeorrhizae; Growth; P; Nutritional requirements; Nutrient uptake; 
Inoculation; Cclombia. 

The symbiosis mycorrhiza/plant root, the distribution and function of
 
vcsLicular-arbuscular mycorrhizal (VAN) fungi, and the importance of these in 
the nutrient uptake by the plant are described. The dependence of cassava 
on the VAH fungi Is analyzed; the obtainment of inoculum sources and methods 
of field inoculation are described in detail. In relation to their 
function, the VAN fungi Glomus manihotis and Entrophorpora colombiana have 
demonstrated ts be more efficient than the native mycorrhizal populations. 
The collection, isolation, and maintenance of VAN fungal isolates, the
 
screening procedures in the greenhouse (efficiency in P uptake and ability 
to compete with native mycorrhiza), and the transfer of technology are 
discussed. (CIAT) 

01461 
26379 SIEVERDING, E.; HOWELER, R.H. 1985. Influence of species of VA 

mycorrhizal fungi on cassava yield response to phosphorus fertilization. 
Plant and Soil 88(2):213-221. Engl., Sum. Engl., 22 Refs. (CIAT,
 
Apartado A6reo 6713, Cali, Colombia)
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Cassava; Myocrrhizae; Cultivars; Field experiments; Laboratory experiments;
 
vertilizers; P; Colombia.
 

At 3 different sites with acid soils in Colombia, field trials with cassava 
were monitored for frequency of vesicular-arbuscular mycorrhiza. Increasing 
levels of P from 0 to 200 kg/ha had been applied. The fields differed in 
the compositic,, of species of vesicular-arbuscular mycorrhizal fungi. At 
all sites, infection of the roots by the total mycorrhizal population 
decreased with increasing P fertilization, but at 2 sites the relative 
frequency and activity of I species, Glomus manihotis, increased with 
increasing F applications. This species was only present at 2 sites, and 
only in these sites a cassava yield response to up to 200 kg P was found. 
The differential activity of fungal species was confirmed in greenhouse 
trials, where Entrophospora colombiana was found to be most effective at 50 
kg P and 0. manihotis at 200 kg P. (AS) See also 0443 04611 0466 0617 
0623 
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SD01 EO'ILWATER, CL11!ATE ANJDFERTILIZATIOt1 

)25~Q8 ~ZE3/ED0,44I.'~DE~,i985 Adubacao~mineia radiclrafla 
copraa .n clur damanidioca (tanihot esculehta Cranta) .:(Cmp i'fo x 4~btween rbo and'-eaf~mineral fertilization' in cassava). : Tese Meatrado.~i~ 

'4 Are6ia- PD, Brazil;' Universidade Federal 6daraiba. 97p." Port., SuM.~ "~>~ ~ 

4Cnava; Cliatc ruireiente;,Teinperature; Rainfall data; Soil physical '' 
properties,; Land ,prcparation, Agz'icultural lime;' Planting; Spacing;

FCultivars; Soil analysis; Fe'rtilize~rs; N;'P; K; Leaves; Rfoots;ODry matter;' 
'~Starchi content;IRo'ot'productivity; Productivity;' Plant heiglht; Farvest
 

index, Min~eral ' 6ntent;',Statistcalnalysis; Economics; Costsq; Income;
 

Comparative studies of the effects of the chemical, fertilization of the
 
roots and leaves of cassava were carried out on a medium textured dystrophic

Latossol in Areia,(Paraiba, Brazil) in 1983-811. A randomized block design
A ina 2M3 + 1 factorial arranpcuent was' used with 9 treatmnent.- and 5
 
replications. Root fertilization rates were'50'vg N + 80 Vg P + 
40 kg K/ha,
the [ being applied in, 2 periods and the othei' nutrients at planting.
Foliar fertilization was applied at 60, 120, 210, and 270 days after- the 
germination of the cuttiinss. Harvesting took place 12 mo.~after planting,.
The paramneter's evaluated were wt, or roots and aerial parts, root DH
 
content,~stem diameter, plant height, starch content, root diameter and 
length, and HI.'<Root production was 16.32 and 9.80 t/ha for the root- and, 
 7 6
leaf-fertilized plants, reap. The root-applied P significantly 'influenced i~ ''' 

all the parameters studied except wt.'of the fres..h-leaves and HI.- " 
Leaf-applied N enhanced the production of fresh leaves, althoughi not 
aignificantly. K'pre-sented a positive 'and significant Interaction with P 
for: root yield; root DM; total canopy, stem, end fresh leaf DMicontents; ' 
plant height; ond leaf -K and P contents at 120'and 270 days, reap. , after 
total germination of cuttings. 1'showed a positive end' significant
interaction with-P for the production of fresh leaves and with the K for 
stem diameter' and leaf P content at 60 and 270 days after the germination of,
the cuttings.' In relation to the economic analy~iis,' the most profitable
treatment was that in which N was' applied to the leaves and P and r to the 
roots. (AS) 

0463........
 
24732 BENVENUTI, 0.; CRUZ, L..; CEDE)R0, J1.; BARCIA, 0.; VILLAVICENCIO , A


TOAPAIITA, C,; VALDIVIA,. 1976. El cultivo de la yuca:- instrucciones 
prhcticas. (The 'oultivrt.I'onof cassava: practical instruuitions).d
Portoviejo, Ecuador, Ministerio de Aricultura y Oanader, a. Prog 44a d~~i<,'. Tubtrculoa y Ralces. Proyacto FAO-ECU/71/522. Serie 'ultivos no.5. 18p. 

Spn. Illus.
 

Casaava; Cultivation; Soil physical properties; Scil analysi-'; Land'
 
4preparation; Cultivar3; Cuttings, Selection, Planting,; Spacing; Timing;


Fertilizers, 
 Water requirements (plant), Weeding, Herbicides, Insecticides,

Disease control, Harvesting, Root productivity, Storage, Rotational crops,
 
,Ecuador.
 

A practical manual with recommendations for the successful cultivation of
 
cassava is presented ,The recommended practices emphasize land selection4
 
and its proper preparation, soil analysis, planting of good cassava var.,
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and the utiliztion,'of, selected 'utti~iga,7 Anotruotions are'iven for the
plantig "of cut~tins'in -vertici ala ntea, 'or horizental position, spacin
and plan tlng time;,'a and equate fertiizat~on.- Plkn water requirements, aL3ial 'and' chemica--w-ed ,control,:'chemical ppt ',ontrol and cultural disease 
control , prunring,:'yields, preservationo i*,)-Aots and couttings, and the need
of, crop raiation (eipecially with 1ejums,,. mize 'Beesame, , c~ctton, 'and_~( ~3'
others) are indicateid A"' 

3 
C3I A "> 

" 

" 

" " 

' 25259 3 HOWEFLER,R.H. CADAVID, L.F_ 19841. Pr~cticos de conservacidn de',. 
43A'suelbs para produooi6n de yuca e-nlad Iera'. (Soil' conservation practices '4

"vfor the production r Suelos Ecuatornacles.14().3o3-3io. 'Span. ,: 5' Refs. Ilflus.' (CAT, Apartado A~reo 6713, Cali,"<A 

j~~3 

.. 'reColombia),'oe " 

ACasava; Cultivars; P;'Nutritional requirements, Agricultural lime; Land
'3preparation, Fertilizers, 14,K, Dung;:Ercosion;*Colombia A' 

To identify cultural practices that permit th cultivation of cassava on 
rhillsideswithout causing damage to the soilthe results of research on

Icassava in the Mondomo region (Cauca, Colombi " :!regardingadapted cv.,
adequate fertilization, methods of soil preparat~ion, and erosion control 
practices are presented., Among 21 casave cv., planted in plotswith 0 and150 kg'of P/ha, the best yields were' obtained with P application and the cv. 
MCol 113CMC 40. and CMC 92 (37.4, 36.4, andI/341.3 t/ha, resp.). It was 

AA3~ 
3 iconfirmed that~once the soil is eroded, It is'difficult to recover Ito 

''productiv'ity'through 'ertilization 'sincenot o lythe nutrients of thevegetal cover are lost but 'also' the water. retention capacity, the good 
r'! structure,' and a large proportion of the mycorrhizae 'population.' Thefertilization' recommended'for 'the soils" in the region consists of 100 'kg N,

50 kg P.-and; 10kg K/ha. Among soil preparation'treatments and
cultivation 'practices 'in Agua' Blanca, 'the' leastsoil losses due to erosion
a'nd.the highesE yields (13.3 and 17.6 t/ha) were 'obtained (1)' soil
preparation'ijith oxen, 3 double cassava rows alternated withiI of Brachiaria 
'and (2) without preparation and planting with apick axat 80 x 80 cm, with 
the applicationof lime and fertilizers.aOn hillsides, to improve theyields/ha it 'is required to have good fertilization, use adapted var.Jjwith
good yield potential, select healthy and thick cuttings, control a and'
white grubs,'and have'a good weed control. To better control the run~off, it4 " 'is recommended'to 'prepare the land and <plant the crop in 'contour, plant
strips of live 'Grass barriers, cover the soil with maize or sugarcane mulch,
and intervrop cassava with fast growing crops. (CIAT) 

4 

' 

241584 JACKSON, 0.; DREEN, J.' 1985. Cassava. In '_. Collecting,
describing and evaluating root' crops. Suva,'Fiji, Food and Agriculture""
Organization of' the Unitid Nations, 'RAS/83/001. Field Document no.8. 
pp. 6,8-1 1,38-116,59,61-62,61-68,80.8,91.gs. Engl., 32 Riefs.,Illus. 

3AA'A'3(Plant Protection Project,, United National'Development Program, Private 
3 Mail Bag, Suva, Fiji), 

'A 

Cassava; Cultivation; Planting; Spacing; Fertilizers; Insecticides;
Acaricides; Harvesting; 'Plant anatomy; Agroncmic characters;' Propagation;~Cuttings; Amblypelta; Unaspis citri; Tetranychus; Cercosporidium henningsii;

S 'Cassava African mosaic virus; 'Selection; Oceania. ' 

3'Recirnmendations on the cultivation I(planting, fertilizers, weedinEg, pest
'control, harvesting) and rapid propagation techniques of cassava, sweet 
potato, yam, and edible aroids in the South Pacific are given. A list of 

3'' descriptors for the identification of cassava is also presented as well as 
the"tovaluation guidelines. (CIAT)" 
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0466 
26332 MOHANKUMAR, B.; NAIR, P.G. 1979. Effect of level and frequency of
 

lime application on the yield and quality of cassava. In Central Tuber
 
Crops Research Institute. Annual progress report 1978-1979. Trivandrum,
 
India. pp.36-39. Engl.
 

Cassava; Agricultural lime; Cultivars; p1l;Soil analysib; P; Ca; Root
 
productivity; Starch content; HCN content; Mineral conte.lt; K; Economics;
 
India.
 

The effect of lime application on the yield and quality of cassava grown in 
a laterite soil was studied in a randomized block expt. with 15 treatments 
and 3 replications. Soil p1land exchangeable Ca conternt progressively 
increased as the level of lime increased. Lime application had a beneficial 
effect on the increase of available P. although the effect was not too 
pronounced due to the high initial P status of the soil. The root 
productivity and starch and P contents also increased with lime application, 
but the different levels of lime did not influence root 1CNor K contents. 
(CIAT)
 

0467 
23936 WILFRID, J. 1983. Influence des facteurs bcologiques dans la 

croissance et le rendement de la patate douce (Ipomoa batatas poi ')et du 
manioc (Manihot esculenta Crantz). (Influence of ecological factors on
 
the growth and yield of sweet potato and cassava). In Ndamage, C.;
 
Gatarasl, T.; Mulindangabo, J., eds. Culture et s~lection du manioc et de
 
la patate deuce au Rwanda. Journes d'Ltudes, Rubona, 1983. Ccmpte-rendu.
 
Rwanda, Institut des Sciences Agronomiques du Rwanda. pp.28-36. Fr.
 

Cassava; Climatic requirements; Temperature; Rainfall data; Photoperiod;
 
Soil requirements; pH; Nutritional requirements; Sell conservation
 
practices; Rwanda.
 

The climatic (temp., photoperiod, alt., rainfall) and edaphie (soil pH) 
requirements of cassava in Rwanda are described. Soil preservation is 
discussed. (CIAT) See also 01131401453 01451 01455 0456 0457 01458 01459 
0470 0475 0477 0487 0490 0548 0549 0556 0610 0611 0616 0617 0620 
0622 0623 0627 0630 0632 0633 06110 0643 0644 0646 0650 0653
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D02 CULTIVATION PRACTICES: PROPAGATION, PLANTING, WEED CONTROL AND HARVESTING
 

0468
 
26180 COCK, J.H. 1986. Cassava production. In ____ ., ed. Global
 

Workshop on Root and Tuber Crops Propagation, Cali, Colombia, 1983.
 
Proceedings or a Regional Workshop. Cali, Centro Internacional de
 
Agricultura Tropical. pp.17-22. Engl., I Ref. (CIAT, Apartado A6reo
 
6713, Cali, Colombia)
 

Cassava; Production; Cuttings; Growth; Plant development; Root productivity;
 
Ecosystems; Propagation; Cultivation; Uses; Colombia.
 

The worldwide import.ance of cassava and its uses are mentioned, and the
 
growth and development of cassava propagated through cuttings are described
 
as well as the cultivation systams used for cassava production. (CIAT)
 

O469 
25742 COCK, J.H. 1985. Rapid propagation techniques for cassava. In
 

__ .; Reyces, J.A., eds. Cassava: research, production and
 
utilization. Cali, Colombia, Centre Internacional de Agricultura 
Tropical. Cassava Program. pp.165-171. Engl., Illus. (CIAT, Apartado
 
A6reo 6713, Cali, Colombia)
 

Cassava; Propagation; Cuttings; Shoots; Growth-chamber experiments; Rooting;
 
Leaves; Petioles; Temperature; Colombia.
 

Two techniques for rapid propagation of cassava developed at CIAT, multiple 
production of )hoots and propagation of axillary buds, are described. The
 
1st requires tne use of lignified cuttings, from which the shoots are
 
removed to be rooted; each shoot consists of a node, an internode, an
 
axillary bud, and a leaf. The 2nd uses unlignified material as propagules. 
Leaves with their axillary bud and a small portion of stem tissue are cut 
from healthy mother plants; the leaf lobes are cut so that the leaf forms a 
rosette. (CIAT)
 

0470
 
25270 FRESCO, L. ; MUAKA,T. ; N'TEN ANGIUNG, S.; PEETERS, L. 1983. Le 

manioc: varidtbs et techniques culturales; r6sultats des essais r6alis6s 
a Kingungi, Mosambo et Lobe (Bandundu). (Cassava: varieties and
 
cultivation techniques; results of the trials carried out in Kingungi, 
Mosambo, and Lobo (Bandundu)). Zaire-Afrique no.176:355-362. Fr. 

Cassava; Cultivars; Cultivation; Root productivity; Zaire.
 

A trial was conducted in 3 localities (Lobe, Mosambo, Kingungi) in Zaire to 
study 6 var. from the Programme National Manioc, 2 local var. , 2 cultivation 
techniques (planting on ridges with or without burning and with or without
 
green manure), and the planting site. Yields depended on the agroecological

environment and the cultivation techniques, and varied from 1 to more than 
20 t/ha according to tte var. and the trial plot. After 12 mo. most of the
 
var. show an av. superior to the one obtained traditionally as long as (1) 
planting is done at the beginning of the rainy season in fields left under
 
fallow for several years; (2) healthy 20-25 cm cuttings, a plant density of
 
10,000 plants/ha, and contour ridges are used; and (3) weeding is practiced
 
regularly. (CIAT)
 

01471 
26179 GLOBAL WORKSHOP ON ROOT ANDTUBER CROPS PROPAGATION, CALI, COLOMBIA. 

1983. Proceedings of a Regional Workshop. Cock, J.H., od. Cali, Centro 
Internacional de Agricultura Tropical. 24 0p. Engl., 192 Refs., Illus. 
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Cassava; Cuttings; Propagation; Production; Uses; Cultivars; Timing;

Fertilizers; N; P; K; Storage; Mycoses; Injurious insects; Injurious mites;
 
Viroses; Disease control; Insecticides; Colombia.
 

Papers presented at the Global Workshop on Root and Tuber Crops Propagation,
 
held in Cali, Colombia. were related to aeed or planting material of the
 
f,2Iowing crops: potato, cassava, 
sweet potato, yam, and ,cocoyam. Aspects

covered were production systems, seed production, physiology and sanitary
problems, rapid propagation techniques, and storage.. The papers related 
with cassava rre recorded individually in this publication under the 
following consecutive no.: 
0484, 01486, and 0511 (CIAT) 

0468, 0472, 0476, 0477, 0478, 0479, 0481, 0483, 

26188 GONZALEZ L., V.W. 1986. 
0472 
Production of cassava planting material in 

Mexico. ITrCock, J.., ed. Global Workshop on Root and Tuber Crops
 
Propagation, Caai, Colombia, 1983. Proceedings of a Regional Workshop.


9
Cali, Contro internacional de Agricultura Tropical. pp.1 3-196. Engl., 6
 
Refs.
 

Cassava; Cuttings; Cassava programs; Cultivara; Propagation; Mexico.
 

The propagation project of the cassava research program in Mexico is 
described. The multiplication is based on the 2-node cutting method, and 
the main var. used are Costera and Sabanera. It is important to note that 
in Mexico, at present, no standards exist for the certification of cassava 
planting material, and a!1 a result, phytosaritary control is only exercised 
when the cuttings are handed over to the farmers. (CIAT) 

0473 
26160 INDUSTRIA DE POLVILHO TRADICAO. BRASIL. s.f.. Coteca a cortadeira 

de ramaL Tradicao. (Get to know the traditional stem cutter). Jabotl-PR, 
Brasil. 1p. Prt. , 111us. 

Cass-ava; Stems; Cuttings; AEgricultural equipment; Mechanization; Brazil. 

The advantages of a cassava stem cutter for the uniform production of 
cuttings are indicated and a photo is included. Also included are the
 
addresses where additiona.' information can be obtained. (CIAT) 

014714 
26322 KAII2.AM, P. 1979. Developaent of disease free genetic stocks. In 

Central Tuber Crops Research Institute. Annual progress report 1978-1979. 
Trivandrum, India. pp.17-18. Engl. 

Cassava; Cuttings; Propagation; Root productivity; Cultivars; India. 

Single-node and 2-node cuttings of cassava cv. H-2304, together with control 
cuttings (20 cm long), were planted directly in the field with 4 
replications at 2 different spa ings (90 and 45 cm) for each treatment. The
 
harvest took place at 9 mo. in 1978 and mo. in 1979.
at 114 The 2-node and
 
the control cuttings, -paced at 145 cm, gave significantly cuperior yields
than the other trezatnents in both years. (CIAT) 

0C475 
24583 KRAMER, M. 1981. La siembra de la yuca: impresiones recogidas de la 

literatura, y propuesta de una inventigac6n de campo en La Sierra. 
(Cassava cultivation,: concepts collected from the literature, and a 
proposal for field research in La Sierra). Santiago de los Caballeros, 
Reptblica Deminicana, Centre de Desarrollo Agropecuario. Serie 
Investigacl6n Agro-Sociol6gica sobre Yuca y Arroz. 17p. Span., 16 Refs., 
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Illus. (Centro de Desarrollo Agropecuario, Zona Norte, Apartado 700,
 
Santiago, Repblica Dominicana)
 

Cassava; Production; Bitter cassava; Erosion; Planting; Cuttings; Soil
 
conservation practices; Intercropping; Dominican Republic.
 

Based on a literature review, the planting conditions cf cassava (cuttings, 
position, depth), possibilities to control erosion, and a proposal of field 
research in La Sierra (Dominican Republic) are presented. (CIAT) 

01476 
26181 LEIlNER, D.E. 1986. Current practices in the production of cassava 

planting material. In Cock, J.11., ed. Global Workshop on Root and Tuber 
Crops Propagation, Cali, Colcombia, 1983. Proceedings of a Regional 
Workshop. Cali, Cenl:'o Internacional de Agicultura Tropical. pp.41-45. 
Engl., 7 Refs. (CIAT, Apartaio Agreo 67;3, Cali, Colombia) 

Cassava; Cuttings; Selection; Colombia.
 

The current practices (selection, cutting, preparation, and handling before 
planting) used for the production of cassava cuttings are reviewed, and the 
aspects that require improver. ent are dis-cussed. It is suggested to use
 
healthy, mature cuttings of the proper length, nondaiaging cutting
 
practices, and cherical protection. (CIAT)
 

01477 
26182 LEIIIER, D.E. 1986. Physiological problem. in the production of
 

cassava planting matcriai. In Cock, J.H., ed. Global Workshop on Root
 
and Tuber Crops Propagation, Call, Colcobia, 1983. Proceedings of a
 
Regional Workshop. Cali, Centro Irtr'nacioral de Aricultura Tropical. 
pp.57-72. Engl., 1 Refs., Illus. (CIAT, A;artalo Agreo 6713, Cali, 
Colombia) 

Cassava; Cuttings; Cultivars; Timing; larvesting; Dry matter; Starch 
content; Rocts; Root productivity; Germination; Plant tissues; Planting; 
Spacing; Fertilizers; N; F; K; Colombia. 

The influence of the genotype, the age of the plant and plant tissue, the 
olanting density, and 1IPg fertilization on the production of cassava 
planting mater al is reviewed. Cv. differ widely in their ability to 
produce planting material; this. aIlity is greatly influenced by the 
distribution of top growth among parts ueful and tU-- not useful for, 
cutting production. The ratio of' suitablo steir. material to total top dry 
wt. is particularly high in cv. with a late branching and erect growth 
habit. Cutting production increases with plant age, reaching an optimum in 
some cases and continuing to increase in others. Besides plant age, the age
of tissue withir. the plant seess to have an influence on tile performance of 
the cuttings in a subsequent crop. Cuttings cruning from the lcwer and 
middle portion of the prirrary stems (older ti-sue) are normally thick and 
have large carbohydrate reserves. This leads to fast sprouting and vigorous 
early growth. Cu;tings from younger tissue sprout more slowly, but they 
produce higher cocncercial and total root yields. It is feasible to use 
higher than normal planting densities if ar increased cutting production in 
limited space is desired. Plant nutrition interacts with genotypic 
characteristics in modifying growth habit; therefore, good natural soil 
fertility or a modest fertilization on poor soils should be adequate to 
optimize cutting production. (CIAT)
 

01478 
26185 LEIHNER, D.E. 1986. Storage and regeneration of cassava planting

material. In Cock, J.8., ed. Global Wor'kshop on Root and Tuber Crops 
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Propagation, Call, Colombia, 1983. Proceedings of a Regional Workshop.
 
Call, Centro Internacional cc Agricultura Tropical. pp.131-138. Engl., 6
 
Refs., Illus. (CIAT, Apartado Atreo 6713, Call, Colombia)
 

Cassava; Cuttings; Storage; Water content; Phenacoccus; Fusarium; Diplodia;
 
Glomerella; Curvularia; Aspergillus; Germination; Colombia.
 

The factors related to cassava cutting deterioration during storage were
 
identified, and the control of such factors through appropriate cutting
 
management is discussed. The water loss and viability, the insects and
 
fungi that infest the cuttings during storage, and the effect of long-term 
storage on germination are analyzed. Expt. in which stored cassava cuttings
 
were soaked in water or In a nutrient solution to improve germination vigor 
are described. The best results were obtained when the cuttings were soaked 
for 240 min, either, in water o- in the nutrient solution. In the latter
 
case, the root yield was higher than that obtained with fresh cuttings. 
(CIAT)
 

01479 
26183 LOZAIO, J.C.; BFLLOTTI, A.; VARGAS, 0. 1986. Sanitary problems in
 

the production of cassava planting material. In Cock, J.H.. ed. Global
 
Workshop on Root and Tuber Crops Propagation, Cali, Colontia, 1983.
 
Proceedings of a Regional Workshop. Cali, Centro Internacional de 
Agricultura Tropical. pp.74-85. Engl., 26 Refs. (CIAT, Aprtado Atreo 
6713, Call, Colombia)
 

Cassava; Cuttings; Storage; Glomerella cingulata; Fuvariun; Diplodia; 
Rosellinia; Sclerotium, rolfsii; Hononychellus; Thrips; Nluosilba perezi; 
Carpolonchaca chalybea; Anastrepha manihoti; Anastrelha pickeli; Erwinia 
carotovora; Phenacoccus; Armillariella; Aonidomytilus albus; Saissetia
 
nigra; Chilcmina clarkei; Lagochirus; Coelosternus; LepturgEs; Eulecriops 
manihoti; Agrotis ipsilon; Phyllolhaga; Luucopholi: rcrida; Insecticides; 
Colombia.
 

The pathogens (fungi, viruses, and my-oplasrar;) and pests (insects and 
mites) that can attack cassava planting material before harvest, during 
storage, and after planting are presented. The pathological problens that 
occur, if proper sanitary measures (clean propagation material, clean 
rooting media, and clean tools) are not taken, are discussed. Finally 
control measures are detailed. (CIAT)
 

O480 
23939 MJLINDANGABO, J. 1983. Diverse,; cgthodes de propagation du manioc. 

(Several methods for the propagation of cassava). In Ndamage, G.; 
Gatarasi, T.; Mulindangabo, J. , eds. Culture et selection du manioc et de 
la patate douce au Rwanda. Journges dQftudes., Rubona, 1983. Compte-rendu.
 
Rwanda, Inatitut des Sciences Agronomiques; du Rwainda. pp.52-59. Fr. 

Cassava; Propagation; Cuttings; Seed; Cultivars; Rand3.
 

The methods of sexual (seeds) and vegetative (cutting;s) proragation of 
cassava used in Rwanda are described. For sexual propagation, the form of
 
preparation of the seedbeds, the planting of the seeds and their
 
germination, and the factors that deter:ine the spacing are described in 
detail. The need of a perfect hygiene for normal developtsent is made 
evident. In relation to propagation by cuttings, the preparation of the 
planting material, the ways of planting the cuttings depending on the 
climate and soil, and the rapid multiplication technique of cassava, which 
consists in obtaining a high no. of individuals from 2-node cuttings coming
 
from Just 1 adult plant, are described. The use of cuttings from the apex,
 
and green and terminal parts of the plant is also described in detail. 
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(CIAT)
 

0481
 
26187 NAIR, G.M.; PRABHAKAR, M.; NAIR, N.G.; GHOSH, S.P. 1986. Production
 

of cassava planting material in India. In Cock, J.H., ed. Global
 
Workshop on Root and Tuber Crops Propagation, Cali, Colombia, 1983. 
Proceedings of a Regional Workshop. Cali, Centro Internacional de


8
Agr:cultura Tropical. pp.1 7-192. Engl., 6 Refs.
 

Cassava; Cuttings; Tiwing; Propagation; Tissue culture; Apical meristms;
 
India.
 

The different means that exist in India to propagate cassava are described
 
as well as the rapid propagation techniques that have been developed. The
 
factors affecting th3 cutting quality (age, thickness, le.gth, viability,

and mechanical damage of the cutting) are discussed. Finally, tne disease 
elimination through tissue culture, the problems that limit the
 
multiplication and distribution of planting material. and the strategies for 
increasing planting material production are analyzed. (CIAT)
 

0482
 
23938 NEZEHOSE, J.B. 1983. Multiplication et diffusion du manioc et de !a 

patate douce au Rwanda. (Multiplication and dissemination of cassava and 
sweet potato in Rwanda). In Ndamage, G.; Gatarasi, T.; Mulindangabo, J.,

eds. Culture et slection du manioc et de la patate douce au Rwanda. 
Journ~es d'6tudes, Rubona, 1983. Compte-rendu. Rwanda, Institut dea 

1Sciences Agronciniques du Rwanda. pp. 18-51. Fr. 

Cassava; Production; Root productivity; Cultivars; Statistical data;
 
Cuttings; Propagation; Rwanda.
 

The 1980 statistics related to cassava in Rwanda are given. In the Kigoma 
commune, bitter cassava var. Eala 07 and sweet cassava var. Bukarasa, 
Maguruyinkware, and Mulundi were multiplied at Bumbogo 1 (20.0 ha) and 
Bumbogo II (13.5 ha), allowing 1,675,000 cuttings to be available for an 
area of 167.5 ha. The potential needs of the crop are '4514,890,000 cuttings
 
or 9098.0 ha under multiplication. The problems related to the
 
multiplication and diffusion of cassava, among them the lack of knowledge of
 
cassava utilization, CAMV, use of infested cuttings, and insufficient
 
assistance to the farmer, are discussed. (CIAT)
 

0483 
26189 OKEKE, J.E.; CKOLi, 0.O.; UTOM, N.O. 1986. Production of cassava 

planting material in Nigeria. In Cock, J.((.,ed. Global Workshop on 
Root and Tuber Crops Propagation, Cali, Colombia, 1983. Proceedings of a 
Regional Workshop. Cali, Centro Internaional de Agricultura Tropical. 
pp. 197-201

1. Engl., 7 Refs. 

Cassava; Cuttings; Cassava programs; Propagation; Pruning; Cultivars; 
Nigeria. 

The methods that have been used 'D increase cassava cutting production in
 
Nigeria are described in detail. They include pruning and spacing, node no. 
and planting position, and the use of rapid multiplication techniques. The
 
multiplication and distribution of planting material are also analyzed.
 
(CIAT)
 

0484 
26190 PANDEY, S.J. 1986. Production of cassava planting material in 

Zaire. In Cock, J.H., ed. Global Workshop on Root and Tuber Crops 
Propagation, Cali, Colombia, 1983. Proceedings of a Regional Workshop. 
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Cali, Centro Internacional de Agricultura Tropical. pp.205-216. Engl.,
 
Illus.
 

Cassava; Cuttings; Cassava programs; Propagation; Storage; Cultivars;
 
Cassava African mosaic virus; Colletotrichum manihotis; Zaire.
 

The climatic, edaphic, and agronomic conditions of Zaire are described. The
 
cassava research program is discussed and the work that has been carried out 
in relation to the age, length, and storage of cuttings is described in 
detail. Work on the effect of CAMV on germination and growth of cuttings
 
and on the elimination of anthracnose through the selection of clean and
 
healthy plantin6 material has also been undertaken. Finally, the
 
multiplication and distribution of clones are discussed. (CIAT)
 

0185
 
25589 QUINTERO, F. 19814. Comportamionto de dos cultivares de yuca en
 

cinco 6pocas de cosecha. (Performance of two cassava cultivars in five 
harvesting times). In ontaldo, A., comp. Avances en las investigaciones 
en los Cultivos de ralce:. y tuberculos tropicales on Venezuela. Revista 
de la Facultad de Agronomi, do la Uriversidad Central de Venezuela. 
Alcance no.33:101-109. Span., Sum. Span., 7 Refs. (Univ. Central do 
Venezuela, Secci6n Raices y Tubirculos, Inst. de Agronomia, Facultad de 
Agronomla, Maracay, Venezuela) 

Cassava; Cultivars; Harv, ting; Timing; Dry matter; Starch content; Root 
productivity; Venezuela.
 

When the field performance of 2 ca:;sava cv. (UCV-2221 and UCV-2078) was 
studied over 5 harvests (6, 8, 10, 12, and 114mo.) in the U. Central of
 
Venezuela, highly significant differences were obtained among treatments 
(cv. and harvest times). Fresh root yields were highest for both cv. at 10, 
12, and 14 mo. with 11.21, 15.08, and 19.77 t/ha, reap., for cv. UCV-2221 
and 15.16, 13.66, and 20.48 2/ha, resp., for cv. UCV-2078. TCV-2221 
presented the max. starch value (80.2 percent) at 12 ma. and Its lowest 
values (70.7 and 72.2 percent) at 6 and 14 mo., reap. UCV-2078 had its max. 
starch percentage (86.2) at 12 mo. and the lowuat (75.5 -.nd 75.2) at 8 and 
14 mo., resp. (AS-CTAT) 

01486
 
26186 RODRIGUEZ N., A. 1986. Production of cassava planting material in 

Cuba. In Cock, J.(I., ed. Global Workshnp on Root and Tuber Crops 
Propagation, Call, Colombia, 1983. Proceedings of a Regional Workshop. 
Cali, Centro Internacional d,- Agricultura TropicAl. ;pp.181-185. Engl., 4 
Refs.
 

Cascava; Cuttings; Cassava programs; Propagation; Cultivars; Xanthomonas 
campestris pv. manihotia; Resistance; Cuba.
 

The objectives of the production program for cassava planting material in 
Vjba are to (1) promote the rapid adoption of superior clones for human 
consumption and resistant or tolerant to both Yanthomonas campestris pv.
manihotis and Sphaceloma manihoticola; (2) propagate material that is 
acceptably free from cutting-transmitted diseases and pests; (3) obtain 
vigorous cuttings that guarantee high germination levels, so that the amount 
of replanting is kept to a min.; and (4) establish a base for subsequent 
yield increase through the use of clones with superior quality and high 
yield potential. The 4 phases or categories (breeder's seed, basic seed, 
registered seed, and certified seed) through which a var. must pass before 
cuttings can be considered suitable for release as certified seed are 
described, as well as the available commercial and precommercial clones. 
The impact of basic seed production of the research program is highlighted. 
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(OIAT) See also 0431 0436 
 0463 0464 0465 31487 0489 0548 0556 0610

0611 0613 0616 0617 0620 0622 
 0623 0627 0632 0633 
0636 0640
 

0643 0644 0646 0653
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D3DEKYPRODUCTIVITY AND YIELDS 

~23739 ASHOKAN, P.K. POTTYi,N.,N.';,NAIR, R.V.' 1983.' A note oilthe optimum 4~<' 
5tage orf harvest, in cassava. 'i' South IndianHortioulture 31(1):47-48. ~~~~ 

'Engl.,- " (College of Hortioulture" P. OrVellanakara 680 634, 'Trichur,' ' 

Kton r:;InIndia 1'"~'iCssv; Cultivars,,Harvesting;Timin&; Root productivity; India.' " " 

ii Station,
~design'expt 'with 6'eplications was undertaken to determine the optimum age 

harvesting cassava var. 4 snsfor place at 7.,8, 9, and10, 

In a79,'atthe'Coconut,Research India, a randomized 'bl ock 

Harvesting took 
mo. afterplanting. The speoifie gravity4 of the roots at all ages indicated 

ii i::'4 DH' content . 'd ,paOhigh (rAT) 

'0488 

26197 KALMBACHER, R.S.;HMARTIN, F.O.; MISLEVY, P.' 1985. Fermentation 
substrate andforage from south Florida oropping sequences. Biomass 
7(1):1-11. Enl. Sum. Engl., 20 Refs. (Ona Agricultural Research 
Center. Ona,' FL, 33865, USA) 

Cassava; Culvars; Root productivity; Energy productivity; USA. 

Maize. sorghum, sweet potato, Jerusalem artichoke, and cassava were grown as
~'alcohol biomass crops in various sequences in 1981 and. 1982, on a sandy, 

siliceous, hyperthermio,' typic Haplaquod soil. Herbage' yield and yield of 
nonfermentable by-products were measured as potential cattle feed.wit" ramin 
produced from maize followed by sorghum averaged 11. 1 t/ha and was g..ater 
(P less than 0,05)than other grain cropsequences. Highest (Pless than 
0.05) root yields were' from sweet potato (5.1 t/ha) in 1981 and cassava (5.3 
t/ha).in 1982.'>Total nonstructural carbohydrate was greatest'for
maize/sorghum (6.0Ot/ha) andaize/sweet potato. (6.8 t/ha) sequences. Sweet'
 
potato and cassava crops were hindered by high rainfall and poorly drained 
soil.,. Cropping sequences including maize and sorghum produced more cattle. 
feed, and they can be expected to produce more alcohol biomass with fewer 
cultural problems, on south-central Florida (USA) flatwoods soils. (AS) 

2' - 0489 , 

24551 HOTAONER, W. 1983. Rendimento de raizem de umandioom em funcao de 
espmcaientoe densidade populacional. (Cassavaroot yield in funotion of 
the spacing and population density). inReunimo Tbonica Anuel de. 
L'ulturms Energ6ticas do IPAORO, Porto Alegre-RS Brasil, 1983. .Trabalhom 

'~apresentados. Porto Alegre, Instituto de Pesquisan Agron~miicas. 
pp.143-145. Port. (Inst. de PeaquissAgron6micas, Rum Ooncalves . 

4 Dims 570, 90.000 Porto Alegre-RS, Brasil) . 

,.Cassava; Cultivars; Planting; Spacing; Root produotivity; Brazil,
 

At the phytotechnical exptl'. station of Taquari, Brazil, a trial was carried 
out to determine the optimum plant spacing in terms of productivity for. 

44cassavacov, L7. A randomized block exptl. design was used with 6 treatments 
(8333, 10.00, 10,416, '12,500, 13,888, and 16,600 plants/hm) and 4 
replications. The highest yield (28.44 t/ha) was obtained with the highest 
density. The statistical analysis did not indicate any significant 
differences among the different treatments. No optimum density can be 
recommended since the results obtained are completely opposed to the ones 
obtained in previous trials. (CIAT) 
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p *~*~~-'-~. ~ D04 NPOSTHARVEST STUDIES '4 ' 

26338 2BALA00ALAN,',C.;POTTY, V.P.;:PAD14AJA, 0., 1979. prvmnto
preservation ~teohnology for-cassava t-ub'ersand chips., In Central Tuber 
YCrops Research Institute. Annual progress report'1igy8-1979. Trivandrum,' ' 

Cassava; Cultivars; Roots; Storage; India . 

During 48 days roots of cassava var. H-2304, H1-165, ,H-226, H-1687, end M
were stored in humid (40-45 percent), sawdust; the percentage of. damage was''recorded on a weekly basis. The results demonstrate that intact cassava can 
be stored for a prolonged time'as long as the storage aeration and. humidity 
are controlled. Storage did notaafect root cooking quality. (CIAT)
 

* 0492,

24550 MONTAGNER, W. 1983. Porcentagem de ma .'Ivas de mandioca vivas am


funcao dediversos m6todos de hibernacao. (Percentage of live 
cassava 
cuttings in function of different hibernation methods). In Reuniao
T6'cnioaAnual de Culturas Energtioas do IPAORO,' Porto Alegre-RS, Brasil, 
1983. Trabalhos apresentados, Porto Alegre, Instituto de Pesquisas

Agron6micas. pp,140-142.'- Port.. (Inst. de Pesquisas Agron6micas, Rua * 
Ooncalves Dias 570, 90.000 Porto Alegre-RS, Brasil) 

Cassava; Cuttings; Cultivars; Storage; Germination; Brazil.
 

At the phytotechnical exptl. station of Taquari, Brazil, several storage
methods of cassava outtings werestudied. Under the shade of trees, the
 

. :'stems were left horizontally on the ground, alone or covered with rice 
straw, or in vertical position alone or covered with straw. Without shade. 
the stems were left on the ground covered with earth or straw, or in n ditch 
and covered with straw.' The highest percentage of cuttings that survived 
the winter (44.4 percent) was obtained with the unshaded treatment of stems 
left on the ground and covered with earth and the lowest (10.0 percent),

with stems under shade left on the ground and covered with straw. (CIAT)
 

* 0493
 
25507 TANIGUCHI, T.; DATA, E.S.; BURDEN,0.J.; URITANI, I.; GORGONIO, M.;


UMERES, E. 1984. 
 The appearance of antifungal activity in cassava root
 
tissues in response to physiological and microbial deterioration.
 
Annals of the Phytopathologica2. Society of Japan 50(2) :286-288.. Engi., 8
Refs., fllus. (Faculty of Agriculture, Nagoya Univ., Nagoya, 464, Japan) 

Cassava; Roots; Deterioration; Moulds; Analysis; Japan.
 

The. production of antifungal substances in cassava root tissues showing
physiological deterioration and microbial rotting is elucidated. Cassava
 
root 
tissues, either with physiological deterioration or inoculated with
 
Pythium sp. and Botryodiplodia theobromae, were extracted with ethanol and
 
the extracts were run in TLC. The antifungal activity was detected by

sop-yiig Le lates with a spore suspension of Alternaria alternate.
 

S 	Results indicate that cassava produces antifungal materials in response to
 
physiological and microbial deterioration. (CIAT)
 

0494 
21869 WHEATLEY, C.; GOMEZ, 0. 1985. Evaluation of some quality


charaoteristi,s in cassava storage roots. 
 Qualitas Plantarum Plant
 
Foods for Human Nutrition 35:121-129. Engl., Sum. Engl., 14 Refs.,
 
Illus (CIAT, Apartado A6reo 6713, Cali, Colombia)
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Cassava; Roots; Cultivars; Harvesting; Timing; Dry matter; Sugar content;
 
Starch content; Organoleptic examination; Palatability; Deterioration;
 
Colombia.
 

The susceptibility to physiological deterioration and the hardness 
(penetration) of fresh peeled cassava roots, as well as the cooking time, 
taste, and texture of cooked roots of 4 (0 local and 3 promising) cv. at 4 
plant ages (6, 8, 10, and 12 mo.) were evaluated. Var. or cv., plant age, 
and their interactions significantly affected all the6c parameters. Roots 
produced by the local ev. (M Col 113) had lower DM contents and 
susceptibility to physiological deterioration, a longer cooking time, and 
higher penetration measurements than the promising cv. Physiological 
deterioration and penetration values tended to decre..se; cooking time 
increased with plant age. The variation in correlation coefficients between 
quality and chemical parameters among the different cv. was substantial, 
with no correlation being significant in all 4 cv. The exptl. results 
demonstrate the great variability among cassava cv. in the root quality 
factors. (AS)
 

0495
 
21129 WflEATLEY. C.; COCK, J. 1985. Methods of aflatoxin analysis-with 

particular reference to cassava samples. International Journal of
 
Epidemiology 14(l):185. Engl., 8 Refs. (CIAT, Apartado A~reo 6713,
 
Cali, Colomola)
 

Cassava; Aflatoxins; Analysis; Columbia. 

In a letter to the editor the existent methods for the analysis of 
aflatoxins are discussed. The interference of scopoletin, a nontoxic 
coumarin involved in the physiological deterioration of cassava, in the 
aflatcxin analysis is indicated. Both compounds have similar 
characteristics under UV light and IMC. A simple method of distinguishing
 
between the 2 has been developed; the fluorescent extract is exposed to I
 
vapor, which eliminates the fluorescence of the scopoletin without affecting
 
that of the aflatoxin. Experience in Colombia has demonstrated that blue UV 
fluorescence in both fresh and processed cassava is invariably due to 
scopoletin. While the presence of some aflatoxin would not be unexpected, 
the high mean canon. reported (460 ppb) probably exaggerate the risk of 
cassava consumption. (CIAT) 

01496 

25754 WHEATLEY, C.C. 1985. Storage of cassava roots for human 
consumption. In Cock, J.H.; Reves, J A., eds. Cassava: research, 

production and utilization. Cali, Colombia, Centre Internacional de
 
Agricultura Tropical. Cassava Program. pp.673-684. EnSl., 12 Refs.
 
(CIAT, Apartado A~reo 6713, Cali, Colombia)
 

Cassava; Roots; Deterioration; Storage; Post-harvest technology; Harvesting; 
Packaging; Distribution; Dry matter; Starch content; Suga, content; 
Colombia. 

The physiological principles for storing cassava ioots are discussed and
 
storage techniques in straw and earth silos and in wooden boxes with moist 
sawdust are briefly described. A detailed description is given of the 
mathodology for storing roots in polyethylene bags: harvest, root selection, 
troatment, packing, stcrage, and transportation. The methodology designed 
to er.luate postharvest losses, the parameters to be conridereu for 
estimatin6 the quality of stored roots, and the potential of this storage
 
technology arc presented. (CIAT) See also 0617
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EGO PLANT PATHOLOGY
 

0497
 
23089 SINGH, K.G. 1983. Plant quarantine development in the ASEAN and 

threats by pests. In _ ed. Exotic plant quarantine pests & 
procedures for introduction of plant materials. Serdatig, Selangor, 
Malaysia, Asean Plant Quarantine Centre and Training Institute. 

8

pp.2 3-302. Engl., 7 Refs., Illus.
 

Cassava; Quarantine measurcs; Phaeolus manihoti; Xanthomonas campestris pv. 
cassavae; Cassava African mosaic virus; Cassava mosaic virus; Cassava brown
 
streak virus; Casjava latent irus; Mycoplasmoses; Frog skin disease;
 
Thrips; Mononychellus tanajoa; Oligonychus peruvianus; Asia.
 

The regional cooperation, area covered, legislation, and establishment of
 
the Plant Quarantine Centre and Training Institute of the countries
 
belonging to the Association of South-East Asia Nations (ASEAN) are 
discussed. Main pests and diseases of the most important crops in the 
region, among them cassava, that have not yet been introduced into the 
region or that have a restricted distribution are listed. Maps are also 
included. (CIAT) 
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61CI 0A1 iESE, J. C. 1985. tAtividade peotolitica das patovares de 
Xanthomonaa.eampestris que afetam a mandiooa.'"(Peotolytiocactivity of 
-Xantho onescampestris p hvars that affect cassava). Revita de,: 
Kirbooi 63 1522 ot Sum. Port. , Engl. , 24 Refs., Illun. 
(Depto. doBiologia Vegetal, Univ;. de Brasilia. Caixa Postal 153081, 
70.910 Brasili'a-DF, Brasil) . 

Cassava; Xanthomonas: ampestris pv. cassavae; Xanthomonas campestris pv. 
manihotis; Culture media; Analysis; Biochemistry; Brazil. 

N Xanthomonas campestris pv. cassavae from Africa CXca) and Colombia (Xoo) and 
X. campestris pv. manihotis (Xcm), all 3 pathogenic to cassava, were 
compared with X.,campestris pv. campestris (Xo) isolate NRRL-B1459A, based 
on their ability to produce enzymes which degrade pectic substances. Xc 
showed high polygalacturonic acid-transeliminase and peotinosti 'se 
activities. These enzym s induced leakage of electrolytes, maceration, and 
cell death on tissues of potato tubers. Xc followed a similar pattern;, 
however, Xca and Xcm had low enzymatic activities upon pectic substrates and 
were unable to cavse maceration and cell death on potato tubers. Xcm 
presented polyga-lcturonase activity limited to the 1st 22 h of incubation 
at30 degrees Celsius. (AS) 

0499 
25749 LOZA O, C. *1985. Bacterial lea spot of cassava. In Cock, J.H.; 

Reyes, J.A., .eds. Cassava: research, production and utilization. Cali, 
: Colombia, Centro Internacional de Aricultura Tropical. Cassava Program. 

pp.510-511. Engl. (CIAT, Apartado A6reo 6713, Cali, Colombia) 

Cassava;Xanthomonas campestris pv. cassavae; Agrobaeterium tumefasoiens; 
Pseudomonas; Mycoplasmoses; Symptomatology; Disease control; Biochemistry; 
Colombia. 

The cassava diseases caused by Xanthoaonas campestris pv. cassavae, 
Agrobacterium tumefasciens, and Pseudomonas silanacearum and their control 
are briefly described.. The symptoms produced by the causal agent of the 
witches' broom disease and its control are also presented. (CIAT) 

25591 H4 \ICANO,M.; TRUJILLO, 0.; LUCIANI, J. 1984. Propagac16n del afublo. 
bacteriano (AB) mediante esquejes do material do yuca (Manihot esoulenta 
Crantz) resistente y susceptible a la..enfernmedad en las condicionos 
ambientales de. Estado Aragua. (Propagation of bacterial blight through , 
cassava cuttings, resistant and susceptible to',Ihe disease, under the \\ 
environmental conditions of the state of Aragua).. In ontaldo, A., 
comp. Avances en las investigaciones en los cultivos de raices y 
tub6rculos tropicales en Venezuela. Revista de la Facultad de Agronomia 
de la Universidad Central de Venezuela. Alcance no.33:171-185. Span., 
Sum. Span., 15 Refs., Illus. 

, 

Cassava; Cultivars; Cuttings; Xanthomonas campestris pv, 
Isolation; Symptomatology; Resistance; Venezuela. 

manihotis; 

Propagation of Xanthomonas campestris py. manihotis was studied using 
outtings of cassava plants havinr different degrees of resistance and 
previously attacked by the pathogen. The bacteria X. campestris pv. 
manihotis was found to translocate along the stems of material from 
CB-susceptible clon UCv 2386; therefore, propagation material from these 
plants is contaminated with the disease, resulting in a high percentage of 
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diseased plants. Susceptible cassava plants attacked by CBB must not be 
used as propagation material. Resistant clon UCV 2339 showed that the 
pathogen is restricted to the zone visibly attacked and does not translocate
 
to the rest of the plant, allowing bacteria-free material to be obtained 
from resistant material previously attacked by the pathogen. (AS-CIAT) See 
also 0465 0503 0507 0543 0549 0611 
 0617 0622 0632 0633 0636 0643 

0646 
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E03 MYCOSES
 

0501 
26347 CHACKO, C.I. 1979. Interrelationship, pathogenicity, and integrated 

control of Cercospora app. of cassava and groundnut in an intercropping 
system. In Central Tuber Crops Research Institute. Annual progress 
report 1978-1979. Trivandrum, India. pp.95-99. Engl. 

Cassava; Groundnut; Intercropping; Ceroosporidium henningsii; Isolation; 
Laboratory experiments; Research; India.
 

Cercosporidium henningsit and Cercospora personata were isol:Ated into pure
culture from diseased tissues of intercropped cassava and groundnut, reap.
The growth and sporulation of the fungal isolates in culture were studied,
and the effect of carbendazlm, methylbenzilndazole carbonate, benomyl, and 
thiophanate on the inhibition of growth, spore germination, and sporulation
of these isolates was assessed. The spore germination was more sensitive to 
inhibition by these chemicals than the Growth of the 2 fungi, the 
sporulation being the least sunsitive to the chemic,eis tested. (CIAT)
 

0502
 
25751 LOZANO, C. 1985. Fungal diseases. In Cock, J.H.; Reyes, J.A., 

eds. Cassava: research, production and utilization. Cali, Colombia, 
Centre Internacional de Agricultura 7ropi'sl. Cassava Program. 
pp.527-555. Engl., Illus. (CIAT, Apartado Agreo 6713, Cali, Colombia)
 

Cassava; Leaves; Cercosporidium henringsli; 3ymptoratology; Disease control; 
Phaeoramularia manihosis; Cercospora viccosae; Phoma; Oidium; Sphacclora
manihoticola; Isolation; Analysis; Plant g]rowth substances; Resistance; 
Inoculation; Glomerella manihotis ; Gioesporluma manihotis; Cuttings;
Botryodiplodia theobrorn'e; Roots; Phytophthora dreehsleri; Rosellinia; 
Diplodia; Solerotium roifzsJ i; Fcsios lignosus; Fu:arium; Colombia. 

Symptoms, dissemination, and control of fungal ditease- affecting cassava
 
leaves, stems, and roots are presented. Among the former are those caused 
by Cercosporidiums henningsii, Phaeoramularia ranihotis, Cercospora vicosae, 
PhomL np., and Oidium manihotis. The taxonomy, sexual reproduction, host 
range, and physiolo&v of Sphaceloma manihoticola, causal agcnt of the 
superelongation di.sease, are summarized as well a: the resistance of se 
cassava ev. Among the discases that affect the quality of'cassava cuttings 
are those caused by Glomcrella manihotis and Gloesporium manihotis. Stem 
rot is caused by GlomerelIa manihotis, Botryodipludia theobromac, and an 
unidentified basidLiomycete; causal agents of root rot Phytolhthoraare 
drechsleri, Pythium spp., Rosellinia nectrix, Armillarivlla meliea, 
Rigidoporus lignosuo, Diplodia manihotis, Fomes lignosus, and Sclerotium 
rolfsil. (CIAT) See also 014 71 0179 C4811 0503 0507 05149 0558 0611 
0617 0622 0632 0646
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E04 VIROSES
 

0503
 
23941 BIRANDANO, B. 1983. Maladies du manioc et do la patate douce.
 

(Diseases of cassava and sweet potato). In Ndamage, G.; Gatarasi, T.;
 
Mulindangabo, J., eds. Culture et s~leetion du manioc et de la patate
 
douce au Rwanda. Journ6es d'6tudes, Rubona, 1983. Compte-rendu. Rwanda,
 
Institut des Sciences Agronomiques du Rwanda. pp.91-95. Fr.
 

Cassava; Cassava African mosaic viru :;Vectors; Bemisia; Xanthomonas
 
campestris pv. cassavae; isease control; Resistance; Cercosporidium
 
henningsii; Phaeoramularia manihotis; Phoma; Colletotrichum manihotis;
 
Rwanda.
 

The characteristics of CAMV and its means of propagation (Bemisia sp.) 
are
 
described. The losses it causes in cassava vary between 20-90 percent. 
Control measures include the use of healthy cuttings and resistant var., and 
the systematic elimination of diseased plants. Bacteriosis, one of the most 
severe diseases of cassava, is transmitted in Rwanda by Xanthomonas
 
campestris pv. cassavae. The ecosystems of the pathogen, means of
 
transmission, and way of contaminatioa are described. As control measures,
 
cuttings from healthy plants must be used and crop residues buri. t. chus
 
avoid the conservation of the inoculum from one season to the nL; . Results 
of a trial for resistance to bacterioses, carried out by the Intcru onal 
Institute of Tropical Agriculture, confirmed the resistance of 7 . Ji'sto 
X. campestris pv. cassavae. Cercosporldium henningsii, Phaeoramularl;
 
manihotis, Phoma, Colletotrihum manihotis, and root rots also attack
 
cassava in Rwanda but without causing severe damage. CIAT)
 

05011
 
26343 EDISON, S.; BIRADAR, R.S. 1979. Cassava mosaic: (a) estimation of
 

crop loss due to the disease in cultivator's field. In Central Tuber
 
Crops Research Institute. Annual progress report 1978-1979. Trivandrum,
 
India. p.87. Engl.
 

Cassava; Cassava African mosaic virus: Pest damage; India.
 

In the Trivandrum district, India, a survey was started to determine the
 
damage caused by CAMV, but due to the lack of a permission from the
 
authorities of the Department of Agriculture it could not be continued. 
(CIAT)
 

0505
 
263411 EDISON, S. 1979. Cassava mosaic: ,c) survey for the population of 

whitefly and spread of the mosaic disease. In Central Tuber Crops 
Resarch Institute. Annual progress report 1978-1179. Trivandrum, India. 
pp.87-91. Engl. 

Cassava; Cassava African mosaic virus; Vectors; Demisia; Cultivars; India.
 

In Kerala, Injia, an expt. was established t( locate areas wvere the 
population of whiteflies could be the min. so that a disease-free seed 
multiplication program could be arranged in these areas. Ten centers were 
selected to conduct the study. The Ambalavayal and Nileswar centers 
hrrbored the lowest populations of the insect vector. (CIAT) 

0506
 
26345 EDISON, S. 1979. Cassava mosaic: (e) diaLmosis of mosaic disease.
 

In Central Tuber Crops Research Institute. Annual progress report 
1978-1979. Trivandrum, India. p.91. Engl.
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Cassava; Cassava African mosaic virus; Cultivars; India. 

A long-term project was prepared to systematically study CAMV and help with
 
an early diagnosis of the disease symptoms. Attempts to transmit the
 
disease through sap failed. A collection of the diseased plants collected
 
from the Trivandrum, Alleppey, and Kanyakumari districts (India) is being
 
maintained at the Central Tuber Crops Research Institute for further
 
studies. (CIAT)
 

0507
 
25752 LOZANO, J.C.; NOLT, B. 1985. Cassava quarantioe. In Cock, J.}l.

Reyes, J.A., eds. Cassava: research, production and utilization. Cali, 
Colombia, Centro Internacional de Agricultura Tropical. Cassava Program. 
pp.595-615. Engl., 76 Refo. (CIAT, Apartado Agreo 6713, Cali, Colombia)
 

Cassava; Quarantine measures; Cuttings; Seed; Colletotrichum; Phoma;
 
Diplodia; Xanthomonas campestris pv. manihotis; Mycoplasmoses; Anastrepha

manihoti; Ana.trelha pickeli; Viroses; Cassava African mosaic virus; Cassava 
common mosaic virus; Cassava brown streak virus; Cassava vein mosaic virus; 
Frog skin disease; Cassava Caribbean mosaic virus; Cassava latent virus; 
Mononychellus tanajoa; Phenacoccus manihoti; Aonidomytilus albus;

Tetranychus cinnabarinus; Tl,r p.: Saissetia nigra; Phenacoccus herreni;
 
Colombia.
 

Cassava post and diseace complexes are described, along with quarantine
 
problems. Pathogens and )ejts disseminated through botanical seed or through 
vegetative planting material are presented. Pathogens disseminated through 
botanical seed are divided into those that infest and those that infect the 
seed. Pathogens disseminated through vegetative planting material are
 
divided into localized and systemic pathogens; the latter include 'ungal,

bacterial, viral, and mycoplasma-like pathogens. The most important pests
 
disseminated via vegetative planting material are Hononychellus tanajoa,
 
Frankliniella williamsi, Aonidomytilus albus, Saissetia spp., Phenaeoccus
 
manihoti, and P. herrenl. Sanitary measures required to minimize the risks
 
of disseminating pathogens and pests through propagative material 
 are 
reviewed. (CIAT)
 

0508 
25771 MAFFLA, G.; IROA,J.C.; ROCA, W.M. 19014. Erradicaciin de la 

enfermedad cuero de sapo de la yuca Manihot esculenta, por medio del 
cultivo de neristemos. Efecto de la termoterapa, y del tamalo del 
explante sobre la tasa de saneamiento. (Elimination of the frog skin 
disease from cas.ava through meristem culture. Effect of the heat therapy
 
and the size of the explant on the rate of cleaning). In Pores D., M.;
 
Ansrrita Z., A., edo. Congreso Nacional de (ultivo de Tejidos Vegetales,

&
ler., BogotA, Colombia, 1984. Memorias. Bogot , Universiaad Nacional de 
Colombia. pp.171-175. Span. (CIAT, Apartado A~ro 6713, Cali, 
Colombia) 

Cassava; Frog skin disease; Symptomatology; Cultivars; Temperature;

Analysis; Tiss:ue culture; Apical meristems; Grafting; Disease control; 
Cuttings; Illumination; Photo;eriod; Colombia. 

The frog skin disease, produced by a virus, and the techniques used for the 
cleaning of cassava clones affected, are described. To verify the cleaning
of the material obtained through reristem culture, heat therapy was used and 
tranunission tests through grafting and tests for detecting the disease 
through electrophoresis were done. The clear, material underwent another 
cycle to confirm the cleaning; to date the material lis gone through 8 
cycles. The best results were obtained with small e .plants. (CIAT) 
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Carbohydrate content; Protein content; India. 

<The ef fe tof 4 severity caused bydisease CAM',!on plant growth parameters wasistudiedonH-97, H-226,. H-1687, H-2304, and H-4. after,
var. At 14mo. 

planting,- the total.no. of leaves produced,. no, of leaves retained, and 
plant height were assessed. The percentage of reduction in all the 3 

.characters was rx. in H-97. The changes in leaf HCN, total carbohydrate, 
and protein contents were also determined. Statistically significant 
differences in the levels of constituents between healthy and diseased 
plants were observed only in var. H-97 and H-2304. In the former, there was 
an increase in both . 1CH and total carbohydrates conon. and a docrease in the 
protein levels. In the latter, while the levels of total carbohydrates 
increased, the protein and HCN levels decreased. (CIAT) ".
 

4 4 '--' 0510. 
2750: NOLT, B. 1985.- Cassava virology. In Cock, 3.H.; Reyes, J.A., eds. 

Cassava: research,, production and utilization. Cali, Colombia, Centro 
4 4 -- Internacional de Agricultura Tropical. Cassava Program. pp.517-527. 

Engl.'Illus. (CIAT, Apartado A6reo 6713, Cali, Colombia) - : 

Cassava; Cassava African mosaic virus; Vectors; Disease control; Analysis; 
Cassava brown streak virus; Symptomatology; Cassava common mosaic virus; 
Cassava vein mosaic virus; CassaV3,latent virus; Cassava Caribbean mosaic 
virus; Frog skin disease; Cassava symptomiess virus; Colombia. 

The morphology, symptoms produced, dissemination, and control of the cassava' 
African mosaio, cassava brown streak, cassavacommon mosaic, cassava vein 
mosaic, latent, symptomless, and Caribbean' mosaic viruses are described; 
information on the frog skin disease is also given. The available methods 
for virus-detection in cassava are presented. (CIAT) . 

0511 
26184- SCHILDE-RE11TSCHLR, L.; ROCA, W.H. .1986. Virus elimination in' 
( potato and cassava. In Cook, J.1., ad. Global Workshop on Root and 

Tuber Crops Propagation, Cali, Colombia, 1983. Proceedings of a Regional 
Workshop. Cali, Centro Internacional.de Agricultura Tropical. pp.89-95. 
Engl.,-17 Refs. (Centre Internacional de la Papa, Apartado 169, Lima,
 

4 ~Per4j)-
Cassava; Viroses; Tissue'culture; Apical meristems; Disease control; Peru; 
Colombia. 

The follow ,ng techniques used for the elimination of viruses in potato and 
. cassava are presented: meristem culture, thermotherapy, and chemotherapy.
 

-The effectiveness of routine procedures is discussed, as well as' the 
importance of testing plants-regenerated from meristem culture. (CIAT)
 

. 0512 
26346 SHIANTA, P.. 1979. Cassava mosaic-symptomatology of the disease. In 

Central Tuber Crops Research Institute. Annual progress report 1978-1979. 
Trivandrum, India. pp.92-95. " Engl."
 

44- Cassava; Cassava African mosaic virus, Cultivars; Symptomtology; Stems; 
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India. 

Five cassava var. (M-4, H1-226, 11-2304, 11-1687, and Kalikalan) were used to 
study the symptomatology of CAMVand to standardize an indexing system to
 
assess, codify, and quantify the intensity of the disease. There was 
a high 
correlation between the calculated index and the actual one observed. 
Considerable variation in disease severity among var. was 
noticed. M-4 had
 
the lowest index value and Kalikalan the highest. By culturing seria1y

numbered nodes cut individually from an infected stem, it was seen that not
 
all nodes from a systemically dis.,eased 
 stem were infected. Taking advantage
of the information on the irregular distribution pattern of the pathogen in 
infected stems, the possibility of building up disease-free stocks of highly 
diseased local var. was demonstrated, and a disease-free stock cf Kallkalan
 
is maintained in the field. (CIAT)
 

0513
 
26194 TOWNSEND, R.; STANLEY, J. CURSON, S.J.; SHORT, 1.N. 1985. Major
 

polyadenylated transcripts 
of cassava latent virus and location of the 
gene encoiing coat protein. European Molecular Biology Organization 
Journal 4(l):33-37. Engl. Sum. Fugl. , 314Ref--., Illus. (John Innes 
Inst. , 'olnty Lane, Norwich N1;4 7U, England) 

Cassava; Cassava African mosfaic virus; Analysi.:; United Kingdom. 

The nucleotide sLequence of infectious cloned DNAL 1 and 2 of a Kenyan 
isolate of CLV were determined. Five v~rus-specific polyadenylated 
transcripts were identified and mapped either to the viral or 
complementary-zense DAs of both components of the CLV genome, confirming

that transcription is bidirectional on both DNAs. A mjor mRNlAwas
 
translated in vitro to yield a 30,000 mol. wt. product, which is 
previpitated by antibodies raised against whole virus, and was mapped by

both the S1 nucleace procedurae and hyb id-arrested translation to the long 
open reading frame in the viral sense of DNA I which encodes the coat 
protein. Other transcripts were of sufficient size and appropriate origin
to encode at least 5 potential products. (AS) See also 01138 01471 0484 
0543 0558 0562 0611 0616 0617 0622 0633 0636 0643
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V6ase adems 01199 0617 

E06 NEMATODES
 

0514 
23090 ANDERSON, C.L.; GOOCH, P.S. 1983. Plant parasitic nematodes
 

recorded from the ASEAN region. In Sing, K.G., ed. Exctic plant 

quarantine pests & procedures for introduction of plant materials. 
S-rdang, Selangor, Malaysia, Asean Plant Quarantine Centre and Training
 

Institute. pp.225-235. Engl., 3 Refs.
 

Cassava; Nematodes; Asia.
 

A list of the plant parasitic nematodes recorded in the SE Asia region is 
presented. In Tndonesia and Malaysia no nematodes have been recorded 
parasitizing cassava. However, the following sp(ecieL have been recorded in 
the Philippines: Criconemella curvata, Helicotylenchus concavua, 11. 
dihystera, H. multicinctus, and I. pseudorobustus, !emicricnernoide 
cocophillus, Hemicycliophora jacilis and H. penetrans, LongLidoru sp., 

Meloidogyne app., Pratylenchus brachyurus and P. zeae, Rotylenchulus 
reniformis, Rotylenchus sp., Tylenchorhynchus martini and T. triglyphus, and 
Xiphinema insigne. In Thailand P. brachyurus and T. martini have been 
recorded. Meloidogyne app. are considered the mo~t important nematode pest
 
of carsava in the region. Recommendations for their control and to avoid 
their dissemination throughout the region are given. (CIAT
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FOO -PEST, COT1I.OL AND ENTOMOLOGY, 

- F01 INJURIOUS INSECTS AfD 4THEIR CONTROL :' 

25746, BELLOTTI, A.C.; REYES, J.A. GUERRERO.,J.H.; VARELA, A.M. 1985. The
nealybug andncassava green spider mite complex in the Amerioas: problems
ocfand potential: for biol'ogical control. In Cock, 3.11.; Reyes, .1.A., 
ads. Cassava: researoh,.production and utilization. Cali, Colombia, 

->Centro Internaoional de Agrioultura Tropical. Cassava Program.
pp.393-416. Engl., 36 Refs.,' Illus. (CIAT,' Apartado A6reo 6713, Cali, 
Colombia) ' 

Cassava; Mononyhellus; .ononychellus tanajoa; ononyohellus caribbeanme; 
'4 iPhenacoocus; 'Phenacoc'cus manihoti; Biologicri' control; Predators, and 

parasites; Phenacoccus herreni; Colombia, 

Damage and problems caused by green spider mites (Mononyhellus spp. ) and 
cassava mealybugs (Phenacoccus spp.) in the Americas are discussed. A list 
of 4 32>Wedators-and parasites of.cassava mites in the neotropios is given. 
This lst includes, among others,. 16. predator mites of the Phytoseiidae
family-and various coleopteran species. of the genera Oligota and Stethorus. 

* Work carried out to control. Mononychellus; app, using these -predators is 
reviewed. Regarding 'the ealybug, 25 parasites have been recorded in 
Phenacoccum gossypii, P. herreni, and P. manihoti in the Americas. Of 
these, 21 belongto the Enoyrtidae' family nd include the Anagyrus,
Apoanagyrus, Aenais ''d Aerophaga genera. -The pathogenic fungus
Cladosporium sp was'r'ecently identified parasitizing P. herreni in Colombia 
and in Brazil. Forty-three predators-of the Phenacoousspp. previously
mentioned have also been recorded. The' situation of) P. gossypii and P.4 
herre .is 'analyzed since they present different. problt.s and forms of.  -
attack; their biological- control is discussed. - A problem with the complex -

of natural enemies of the iealybug is the presence of various hyperparasites -
which'reduice the populations of'natural enemies. - Since P. herreni is an 
economically important post, the determination of its center of origin is 
important for the identification of its most efficient natural enemies.(CIAT) 

'9 

' 

0516 -41 
25747 BELLOTTI, A.C.; BYRNE, D.H.; HERSHEY, C.H.;. VARGAS, 0.; VARELA, A.M. 

1985. 'The potential of- host plant resistance in cassava for control of 
mites and iealybugs. -InCock, 3.11.; Reyes, J.A., eds. Cassava:.. 

--'research, -production and' utilization. Cali, Colombia, Centro 
Internacional de Agricultura Tropical. Cassava Program.- pp.417-439. 
Engl., 18 Refs. (CIAT, Apartado A6reo 6713, Cli, Colombia) 

Cassava; Mononychellus; Phenacoccus; Phenacocous herreni; Resistance; 
Cultivars; Plant breeding; Hybrids; Insect biology; Pest damage; Colombia. 

IAT' a program for the selection of ov. resistant to the 'miteand mealybug
complex Is described.- The damage' caused- by these pests is presented and the 
resistance mechanisms are discussed. The study of the life cycle of 
Phenacoccus gossypii in 5 cassava cv. showed that there are var. differences 
in relation to the biological development of the insect. (CIAT) 

A 

44: 
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0517 
21872 BODDEN P., R.; DIAZ C., F. -1979. DinAmica de poblac16n deTelenomus 

-spingisAshmeaden relaoi6n a poblaciones de Erinnyis ello L. en yuca. 
(Population dynamics of Telenomus sphingis in relation to Erinnyis ello 
populations in cassava). -.In Annual Meeting of the Caribbean Food Crops 
society, 16th., Santo Domingo, Rep~blioa Dominicana, 1979. Proceedings. 

.-
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Santo Domingo. pp.71-82. Span., Sum. Span., Fr., Engi.,20 Refs., Illus. 

Cassava;Erinnyis ello; Predators and parasites, Dominican Republic 

The population dynamios of Erinnyis ello, the moat important oassava pest in 
.the Dominican Republic, was studied for 2 yr in relation to the egg parasite. 

Telenomus sphingis, which is widespread in all the cassava producing areas 
Vof the country. InSan Cristobal weekly evaluations were made of 36 
randcly selected plants in an area of 0.25 ha., Four leaves were observed 

7on each plant up to 5 mo, of 'age and thereafter, 10 leaves until the crop 
was. 1Omo. old. The E. elo eggs colleoted were counted and, taken to the 
lab where they, hatched and the percentage of parasitism was' determined. 

A Parasitism of. E.. ello eggs by T. sphingis ranged from 40 to 100 percent. 
The highest percentage was obtained during the wet season when the greatest 
no. of eggs.'were laid in the field, T. sphingis may. be considered a 
prcmissory parasite for the biological contr-l of 2. ello in the Dominican 
Republic. (AS-CIAT) . '*' . 

0518 
21876 DIAZ C., F.; BODDEN P.,R.;'PEPA, A. 1979. P6rdidas causadas en 

yuca por lasmosca del cogollo. (Cassava losses due to shoot flies) 'In 
'Annual Meeting. of the Caribbean Food Crops Society, 16th.,,Santo Domingo, 
Rep blica Dominicans, 1979. Proceedings. Santo Domingo. pp.133-13 

8
.
 

Span., Sum. Span., Fr,,Engl., 3 Refs., Illus.
 

Cassava; Carpolonahaea chalybea; Cultivars; Insecticides; Pest damage; 
Dominican Republic. 

A trial' was carried out in San Crist6bal, Dominican Republic, to determine
 
the extent cassava yields are affected by the attack of shoot flies
 

"#1: (Carpolonchaea chalybea), considered an important pest of this crop. 'A 
completely randomized block design was used with 2 treatments (control and 
application of monocrotophos (1.5 cc/litre) every 15 days) and 4 
replications each. onorotophos-treated plots yielded, on the av., 21.8 
MT/ha compared with the control which yielded 27.6 MT/ha. The damage caused 
by C. chalybea did not affect the yield. Rainfall and RH were observed to 
affect the pest population. (AS-CIAT), 

0519
 
26168 FABRES, 0.; LE RU, B.; KIYINDOU, A.; BIASSANOAMA,. A.; BOUSSIENGUE, J.
 

; EPOUNA MOUINOA,' S. 1984. La cochenille du manioc et sa biocoenose au.. 
Congo 1979-811. (Thecassava mealybug and its biocenosis in Congo, 
1979-814). Brazzaville, Congo, Office de Ia Rechnrche Scientifique et 
Technique Outre-Mer. 116p. Fr., 173 Refs., Illus. (Office de la 
Recherche Scientifique et Technique Outre-Her, B.P. 181, Brazzaville, 
Congo)
 

Cassava; Phenacoccus; Phenacoous manihoti; Insect biology; Predators and 
parasites; Biological control; Congo.
 

Papers on the work carried out by the Office de la Recherche Scientifique et 
STechnique Outre-Mer and the Direction OUntrale de la Recherche Scientifique 
'on Lhe casnava mealybug in Brazzaville, Congo, are presented.. The subjects 
covered include biology, population dynamics, biotic and abiotic factors 
that affect the frequency of the Insect, and predators and parasites. 
Individual papers are recorded in this publication under the following 
consecutive no. 0520, 0525, 0526t 0527, and 0528. (CIAT)
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26171 FABRESO.;LE RU B. 1984' Etude des relations plante-inseote pour _______ 

isfas upon mtd er gulationrdes-populations do Isaa 	

'
'cochenille du manio. (Study of the plant-insect relationships for the 

S'improvement 
 of methods for, controlling cassava~mealybug populations). In 
~ .',L~u ~; KyiduA.; Bassangama, A.; Boussiengue, J.,Epouna.Mouinga, S. La cochenille du manioc et sa blocoenose au Congo1979-841. Brazzaville, Congo, Office de 18 Recherche Scientifique et

y~'~~-	 Techni'quo Outre-Mer. pp.57-71.' Fr., Sum. Fr.', Eng., 27 Refs., Illus. 
(Office do la Recherche Scientifique at Technique Outre-Mer, D.P. 181, 
Brazzaville, Congo)
 

Cassava; Phenacoccus manihoti; Cultivars; Leaves; Timing; Water stress;
 
Congo. 

The impact of some physiological parameters of the cassava plant on the 
biotio potential of Phenacoocus manihoti is discussed. :These parameters are 
plant var., age of, leaves and of the plantation, and water stress. 
Agronomic methods compatible with the utilization of entomophagous insects, 
or even with-their acolimatation procedures, are proposed. (AS (extract)) 

22986 OANGAIT. 1981. Rapport d'ex6cution du programme de lutte " 
biologique contre la cochenille du manioc en R6publique Populaire du -

Congo. (Report on the execution of the biological control program against 
the caisava mealybug in Congo). Rome, Italy, Organization des Nations 
Unies pour L'Alimentation et L'Agrioulture. 9p. Fr., 7 Refs.
 

Cassava; Phenacoccus manihoti; Insect biology; Predators and parasites; 
Biological control; Congo. 

* 	 The project for the control of Phenacoocus manihoti in Congo is presented.
 
Its ihases, personnel, equipment, and climatic conditions are described.
 
The biological cycle of the pest and the cliaaticfactors that influence its
 
development are presented, Soce of the natural enemies of P. manihoti are
 
A.agyrus sp., Exochomus flaviventris, E. concavus, Hyperaspis senegalensis,
 
Soymmus (Nephus) sp., and Sthetorus sp. The rearing of Hyperaspis sp., its
 
release and efficiency in the control of P. manihoti are described. (CIAT)
 

0522 
26361 GERLING, D. 1985. Parasitoids attacking Bemisia tabaci (Hom.: 

Aleyrodidae) in eastern Africa. Entomophaga 30(2) :163-165. Engl., Sum. 
Engl., Fr., 3 Refs. (Chiredzi Research Station, P.O. Box 97, Chiredzi, 
Zimbabwe) 

Cassava, Bemisia; Predators and parasites; Kenya; Malawi; Zimbabwe. 

A survey was conducted i., Kenya, Malawi, and Zimbabwe in 1984 to find 
parasites of emisia tabaci an important pest of field crops, that might be 
introduced into Israel for control of the aleyrodid. The pest'wasfound 
mainly on cassava but also on cotton. The 2 principal parasite species - 

found were Eretmocerus mundus and Encarsia sublutea. .The parasitism rates 
varied, at tImes reaching over 60 percent. E. sublutea is also an important 

-, 	 parasite of Trialeurodes vaporariorum and is known from Hawaii as
 
Prospaltella transvena (E. transvena). (AS)
 

0523 
24553 .JURUENA, L.F.; CACHARZ, L.N.H. 1983. Pragas da mandioca. (Cassava

pests). In Reuniao Teonica Anual de Culturas Energeticas do IPAGRO, 
Porto Alegre-RS, Brasil, 1983. Trabalhos apresentados, Porto Alegre, 
Instituto dePesquisas Agron6micas, pp.149-152. Port. (Inst. de 



4 Feqquisas Agron6micas, HulaGoncalves Dias 570, 90.000 Porto Alegre-RS, 

Cassava; Erinnyis ello; Atta; Silba pendula; Iatrophobia brasiliensis
66 Coeloaternus granicolis; Coelosternus manihoti; Coelosternus notaticeps; ' 66j 

rugicollissCoelosternusc0ael 

S The moi-phology, damage, and control' of the most important pests of cassava 
in the state of 

Ri 
o Orande do Sul, Brazil, are described. These are 

'Erinnyis ello, Attasapp., Acromyrmex 
s 
pp., Si l b a 

pendula, Ietrojkiobia 
brasiliensis, and Coelosternus spp. (CIAT) 

th"'a6he erat6 l
-0524 

21678 KEYSER, J.14. 1985. The wasp that 'catches the pests. International 
Agricultural Development. November-December 1985:16-17. Engl., Illus. 

Cassava;Phenacoocus manihoti; Predators and parasites; Biological control; 
Cassava "programs; Mononychellus; Africa. 

The work of the biological control unit established at the International 
* Institute of Tropical Agriculture in 1979 to control cassava pests,

particularly Phenacoocus manihoti and Hononychellus spp., is described. 
-

'' 
'Apoanagyrus lopezi, a parasitic wasp imported from South America, is 
considered the mot promising natural enemy of P. manihoti taking into 
account its ability to establish itself readily in the field significantly 
reduce cassava mealybug damage, and then :survive the rainy season when 
mealybug populations are naturally low. Other species$, particularly Diomus, 
a lady beetle have shown great potential to multiply and attack the 
mealybug during the dry season only to disappear after the rains begin, at 
least in the particular ecologies where-it has so far been released. The 
Commonwealth Institute of Biological Control as well as CIAT and the Empresa
Brasileira de Pesquisa'Agropeouaria assist in the explorations in Latin 
America and In releases of natural enemies in East Africa. So far, natural 
enemy releases have been made only on an exptl. basis, to acoe which 
parasitoid or predator establishes itself in which ecological zone, and how 
well it spreads. Work on the control of cassava green mites has been 

6 expanded and it has been found that among the mite predators there are 
phytoseiid mites, which appear to be better biological control agents at low 
mite populations than most insect predators. (CIAT) 

0525 
26172 LE RU, B.; SILVIE, P.; PAPIEROK, B. 1984. L'entomophthorale 

Neozygites fumosa pathogene de la cochenille du manioc, Phenacoccuo 
manihoti (Hom. :Pseudococcidae). en R6publique Populaire du Congo. (The 
entomnithoraceous Neozygites rumosa, pathogen of the cassava mealybug 
Phent.crcua manihoti (Hem. :Pseudococidae), in the People's Republic of

" 
Cong'. ',In Fabres, 0.; Le Ru, B,; Kiyindou, A.; Biassangama, A.; 
Boussiengue, J.; Epouna Houinga, S. La cochenille du manioc et sa 
biocoenose au Congo 1979-84. Brazzaville, Congo, Office de la Recherche 
Scientifique et Technique Outre-Her, pp.98-104. Also in Entomophaga 
30(1 1985. Fr., Sum, Fr., Engl., 19 Refs., Illun. (Office de la 
Recherche Scientifique et Technique Outre-Mer, B.P. 181, Brazzaville, 
Congo) 

Cassava; Phenacoccus manihoti; Predators and parasites; Congo. 

The entoaophthoraceous fungus Neozygites fumosa, which was only known in 

S 
southern USA, was found in the People's Republic of Congo, on the cassavamealybug (Phenacoous manihoti). Slight biometrical variations appear 
within the fungal species. Among the entomophthorales cited in the 
literature as parasitizing Coocoidea, only 2 species can be retained with 
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otrtainty: N. fumosa. and Conidiobolus pseudococci, both attacking
1 "' Pseudoooccidae. (AS) q 

0526 
26173 LE,,RU,,B. 1984. Etudq de l,6volr.ation d'une.mycoso a Neozygites 

cochenille du manioc, Phenacoccus manihoti (Hem. :Pseudocoocidae). (Study 
of. the evolution of the"mycoses caused by Neozygites fumosa, (Zygomycetes, 
Entmophthoraceae) in ' cassava mealybug Phenacoocus manihoti U 
(Hom. :Pseudococoidae) population). In Fabres, O.; Le Ru, B.; Kiyindou, 
A.; Biassangama, A.; Boussiengue, J.; Epouna Houinga, S.'La cochenille du 
maniooet sa biocIoenose au Cong6 1979-84. Brazzaville, Congo, Office de 
la Recherche Soientifique et Technique Outre-Mcr. pp.105-114. Also in 
Entomophaga 31(1), 1986. Fr., Sum. Fr., Engl., 20 Refs., Illus. (Office 
de la Recherche Soienrifique et Technique Outre-Mer, B.P. 181,
 
Brazzaville, Congo)
 

Cassava; Phenacoccus wanihoti; Predators and parasites; Congo.
 

In 	 1982 the regulatory action of the entomophthoraceous fungus NeozygiUes 
i 	fumosa was reported for the 1st time in a population of the cassava
 

mealybug, Phenacocous manihoti, in the People's Republic of Congo.: This
 
pzthogen is by far the natural enemy which intervenes most significantly in
 
the regulation of the insect. The development of the disease in the host
 
insect appears to be influenced by a RH of at least 90 percent along with a 
min. daily temp. greater than 20 degrees Celsius. The spread of the disease 
also seems to be affected by the host density. Throughout the entire study,
 
the adult forms were more infected than the larval forms. (AS)
 

0527
 
26170 LE RU, B.; FAMLES, 0. 1984. Influence de la temp6rature at de 

l'hygrom6trie relative sur le taux d'accroitsement ces populations de la 
cochenille du manioc, Phenacoocus manihoti (Hom. Psdl'doconcidae) au 
Congo. (Influence of the temperature and relative humidity on the 
population growth rate of the cassava mealybug, Phen0oocus manhoti 
(Hom. Pseudococoidae) in Congo). In Fabres, 0.; Le Fu. B.; Kiyindou, A.; 
Biassangama, A.; Boussiengue, J.; Epouna Mouinga, S.j'La cochenille du 
manioc et sa biocoenose au Congo 1979-84. Brazzavill , Congo, Office de 
la Recherche Scientifique at Technique Outra-Mer. pp.39-55. Fr., Sum. 
Fr., 21 Refs., Illus. (Office dela Recherche Soientifique et Technique 
Outre-Mer, B.P. 181, Brazzaville, Congo)
 

Cassava; Phenacoccus manihoti; Insect biology; Temperature; Water 
requirements (plant); Laboratory experiments; Congo.
 

The demographic parameters of the cassava mealybug were estimated for 
different combinations of temp. and RH; 20, 25, and 30 degrees Celsius at 
50, 75, and 100 percent RH. Temp. variations affect the length of the 
develolment period and the gr6wth capacity the most, growth capacity being 
max. at 30 degrees Celsius and 75 percent RH. Simulations of the growth of 
the mealybug population were compared with the inoidencer profiles observed 
over 3 yr in the same location in Congo. The trend of the incidence 
profiles seems to be determined by the thermic conditions of the gradation 
period. (OIAT)
 

0528 
26169 LE RU, B.; PAPIEROK, B. 1984. Taux intrinseque d'aocroissement 

natural de la cochenille du manioc, Phenacocous manihoti Matile-Ferrero 
(Homopteres, Pseudococidae). Int6ret d1une m6thode simplifie
 
d'estimation de r(m). (Intrinsic natural growth rates of the cassava 
mealybug, Phenacoccus ,uanihuti (Homoptera, Pseudccoooidae). Need of a 
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simplified method to estimate r(m)). In Fabres, a.; Le Ru, B.; Kiyindou,
 
A.; Biassangama, A. ; Boussiengue, J.; Epouna Houinga, S. La cochenille du 

r manioo'et sa biocoenoseau Congo 1979-814. Brazzaville, Congo, Office de 
la Recherche Scientifique et Technique Outre-Her. pp.14-26. Fr., 24 
"efs. Illus. (Office de la Recherche Scientifique et Technique 
Out,,ezHer B'P.'.181TBrazzaville;-Congo)'

: Cassava; Phenacoccus manihoti; Insect biology; Congo.
 

Based on a l' fe and natality table of Phenacoccus manihoti established at 
temp. of 27 plus or minus 7 degrees Celsius and a RH of 75 plus or minus 24 
percent, a method for the determination of the intrinsic natural growth 
rate, r(m) , of the insect is presented. This method and 2 other methods 
previously propoaed are 'compared and discussed. With the proposed 
simplified method the relationships between the presence and frequency of P.
 
manihotii and the environmental conditions, the influence of the 
physiological stage of the plant on the population dynamics of the insect, 
and the genetic var. resistance of cassava to P. manihoti can be assessed 
easier. (CIAT)
 

0529 
21195 LOHR, B. .1981, Untersuchungen zur Biologie, Okologie, 

wirtschaftlichen Bedeutung und Beklmpfung Iea Maniokznslers Chilomina 
clarkei (Amsel) (Lepidoptera:Pyralidae). (Study of the cassava stemborer, 
Chilomina clarkei (Amsel) (Lepidoptera:Pyralidae) and the importance of 
its management and control). Ing.Agr. Thesis. Giessen, Justus 
Liebig-Universitat Giessen. 98p. Germ., Sum. Germ., 91 Refs., Illus. 

Cassava; Cultivars; Chilomina clarkei; Climatic requirements; Soil physical 
properties; Insect biology; Insect control; Simulation models; Pest damage;
 
Colombia. 

The biology, ecology, and control of Chilomina olarkei was studied in 
Colombia in 6 cassava cv. (CHOC40, HHC 2, Llanera, H Col 638, H Col 1684, 
and H V..n 77). All the stages of the stemborer are night creatures, with 
the exception of the moth that emerges at sunrise. Under lab. conditions 
the life cycles of the male and the female lasted 4.6 and 5.6 days, resp. 
The observed fertility was of 228.E eggs deposited in the axillary lamina of 
the buds. The no. of larval phases was between 6-12 and the pupa reached 
its max. development between the 8th and the 11th stage. The length of the 
larval stage was of 47 4 days, and the pupal stage covered a lapse of 3 days 
for the preparation of the cocoon and 17.9 days for pupae eclosion. The 1st 
4 larval stages occurred outside the plant. Depending on the cv., a large 
difference was seen in the length of the larval cycle; this influence was 
not on the duration of the individual larval stages but on the av. no. of 
larval -tages. No influence on the length of the pupal stages was observed. 
All year long, in the rainy season as well as in the dry season, evidence 

of the stemborer wasEfound; depending on the larval stage, it was possible 
to observe between 4-6 generations/year. The survival rate of the eggs 
largely depended on the climatic conditions (16 and 4 percent in the rainy 
and dry seasons, resp.). An influence of the cv. on egg survival was also 
observed. The distribution of the attack was casual, although in all the 
plantationsathe larger attacks were observed at the edges of the plots. In 
La Dorada a high rate of eggs parasitized with Trichogramma sp. (82. 
percent) was observed. In Carimagus, the parasitoid Agathis sp. was found 
parasitizing the larvae (44.2 percent) from Sept. to Jan., and Brachymeria 
sp. was found parasitizing the pupae all year round, with an av. rate or 
more than 19.0 parcent. A mycosis (Spicaria sp.) and a probable virosis 
were also observed in the larvae and the pupae, the latter ceusing an 
epizootic with a 100 percent mortality in La Dorada. The influence of 2 
gradual attacks (8-12 and 16-20 larvae/plant) and a simulated damage tlO0 
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percent defoliation) on cv. CMC 40 was studied; the yield was reduced by 35, 
44, and 44 percent, resp. Yield reduction did not considerably affect the 

quality or the quantity of the attacked plants, producers of planting 
mateial. The treatment of the cuttings with aldrin had a good effect for 6 
wk.; although a 50 percent mortality was obtained, it can not be concluded 
that this treatment is the best control method. Under lab. conditions, none
 
of the treatments with carbaryl, Dipel (a Bacillus thuring~ensis
 
suspension), Spicaria sp., or the possible virus exerted any control on the
 

nonborer larvae, although the treatment with the viral suspension had a good 
control on the borer larvae. (AS-CIAT)
 

0530
 
26386 WILLIAMS, D.J. 1985. A new species of Ferrisia 

(Hemiptera:Pseudococcidae) on cassava (Manihot esculenta) from Paraguay 
and on ragweed (Ambrosia tenuifolia) from Argentina. Bulletin of 
Entomological Research 75(2):255-258. Engl., Sum. Engl., 3 Refz., Illus. 
(Commonwealth Inst. of Entomology, c/o British Museum (Natural History), 
Cromwell Road, London, SW7 5BD, England) 

Cassava; Ferrisia meridionalis; Paraguay.
 

Ferrisia meridionalis on cassava from Paraguay and on ragweed from Argentina 
is described. Characters are given to differentiate it from F. virgata with 
which it may be easily confused on cassava in South America. (AS) 

0531
 
26385 WILLIAMS, D.J. 1985. Pseudococcus mandio sp. n. 

(Hemiptera:Pseudococcidae) on cassava roots in Paraguay, Bolivia and 
Brazil Bulletin of Entomological Research 75(3):545-547. Engl., Sum. 
Engl., 2 Refs., Illus. (Commonwealth Inst. of Entomology, c/o British 

Museum (Natural History), Cromwell Road, London, SW7 5BD, England) 

Cassava; Pseudococcus mandio; Rocts; Paraguay; Bolivia; Brazil.
 

Pseudococcus mandio sp. n. found on cassava roots in Paraguay, Bolivia, and 
Brazil is described. In Paraguay, it is probably associated with wilting of
 
the plant and, in common with most mealybugs, it appears to be a 
phloem-feeder. There is evidence of sufficient phloem in the roots, and 
this may be identical with the phloem of t!.estems. The mealybug is related 
to P. affinis in possessing swollen hino femora with numerous translucent 
pores, and discoidal pores around the eye.. hut the oral rim ducts are 
either few or absent entirely. (AS) See also 0465 0471 0479 0497 0536 

0537 0543 0544 0548 0549 0616 0617 0622 0632 0643 
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F03 INJURIOUS MITES ANDTHEIR CONTROL 

0532 
23942 GATSINZI, F. 1983. Prinoipaux ravageurs de la patate douce et du 

manioc au Rwanda. (Major pests of sweet potato and casaaa in. Rwanda). 
In Ndamage,_OG. ; Gatarasi, T.;_Mulindangab6L 'J., eds. Culture et s6lection 
du maniocet de +le patate douce au Rwanda,. Journ.s d'6tudes, Rubona, 
1983. Compte-rendu. Rwanda, Institut des Sciences Agronomiques du Rwanda.
pp.96-98. Fr.
 

Cassava; Mononychellus tanai0a; Mite control; Acaricides; Rwanda. 

The incidence of insect attack in cassava in Rwanda is low. its main 
enemies are the small sucking species (coohineals, whiteflies, and mites). 

Y 	 The green mite (Mononychellus tanajoa) is controlled by cultural methods 
(better planting times, use of noninfested cuttings, and planting resistant 
var.) and the use of acaricides such as dioofol (2.0-4.0 kg/ha) and 
dimethoate (0.5-1.0 kg/ha). (CIAT) 

0533
 
26191 GUTIERREZ, J.; SCHICHA, E. 1984. Phytoseiidae and Tetranychoidea in 

Fiji and other South Pacific islands (Acari), International Journal of 
Entomology 26(4):386-388. Engl., Sum. EngL, 11 Refs. (Office de la. 
Recherche Scientifique et Technique Outre-mer, BP A5 Noum6a, New 
Caledonia) 

Cassava; Tetranychus lambi; Tetranychus marianae; Phytosaiulus macropilis;
 
Fiji. 

During short collection trips in 1976-81 to Fiji, Wallace and Futuna Isles,
 
the Cook Islands, and French Polynesia, 12 species of Tetranychoidea and 7 
of Phytoseiidae were found. A checklist of food plants of economic
 
importance is given, including cassava, with the mite names and collection
 
localities and dates. (AS) 

0534
 
25781 aUTIERREZ, J. 1977. Lea acariens phytophages ayant une incidence
 

economique dans la zone d'action de la Commision du Pacifique Sud.
 
(Economically significant phytophagous mites in the area of th3 South 
Pacific Commission). Nouvelle Cal6donie, Office de la Recherche
 
Scientifique et Technique Outre-mer de Noum~a. 21p. Paper presented at
 
Regional Meeting on Plant Protection, Noum6a, Nouvelle-Cal6donie, 1977. 
Fr., Sum. Engl., Fr., 27 Refs., Illus.
 

Cassava; Oligonychus thelytokus; Tetranychus lambi; Tetranychus marianae; 
Tetranychus neocaledonicu.; Tetranychus urticae; Brevipalpus californicus; 
Oceania. 

The species of phytophagous mites found on cassava and other plants in the 
area of the South Pacific Commission which includes Fiji, New Hebrides, New
 
Caledonia, American and Western Samoa, Papua New Guinea, Tahiti, and Tonga,
 
among other islands, are.reported., In New Caledonia Oligonychus thelytokus,
 
Tetranychus lambi, T. marianae, T. neocaledonicus, T. urticae, and
 
Brevipalpus californious have been reported on cassava. T. neocaledonicus
 
has also been reported on cassava in Western Samoa. (CIAT)
 

0535
 
26352 PILLAI, K.S.; PALANISWAMI, M.S. 1979. Biology and bionomices of the
 

spider mite complex of cassava. In Central Tuber Crops Research
 
Institute. Annual progress report 1978-1979, Trivandrum, India.
 
pp.119-121. Engl.
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Cassava; Tetranychus cinnabarinus, Insect biology; Biological control;
 
Predators and parasites; India.
 

The biology of Ttayhscinnabarinus under lab. conditions is described. 
The incubation, larval, prrtonymphal, and deutonymphal periods last 5.30, 
2.70"3 65,-ad-4d.90ays, resp., and the total life period from egg to 
adult averages 16.45 days. The a*,-male:female ratio is 1:2.04. Some of 
the natural enemies that have been recorded are Pharoscymnus hornil,
 
Stethorus gilvifrons, Oligota sp., Poecilochroa sp., Olies sp., and
 
Scolothrips indicus. (CIAT)
 

0536
 
26350 PILLAI, K.S.; PALANISWAMI, H.S. 1979. Chemical control of pest
 

complex on cassava, In Central Tuber Crops Research Institute. Annual
 
progress report 1978-1979. Trivandrum, India. pp.109-116. Engl.
 

cassava; Cultivars; Injurious mites; Acaricides; Mite control; Root
 
productivity; Statistical analysis; Thrips; Insecticides; Insect control;
 
India,
 

The yield loss due to spider mite infestation was assessed in cassava var. 
H-2304, H-1687, and 14-4planted during 2 different seasons. Plan;ts were
 
sprayed monthly and bimonthly with monocrotophos 0.05 percent. In the Ist 
season the yield losses in untreated controls,-when compared with monthly 
spraying in different var., ranged from 17 to 20 percent while in bimonthly 
spraying.the losses ranged from 10 to 14 percent. The statistical analysis
showed that monthly spraying was highly effective to produce significant 
yield :increase over the control. No interaction was observed between var. 
and treatments. In the 2nd season the mite:attack was considerably higher. 
The monthly treatment was also highly significant and the bimonthly 
treatment was significantly, superior to control but inferior to the monthly 
treatment. Again there was no interaction between var. and treatments. In 
another expt. 'monecrotopos, tafethion, dimethoate, phosalone, and dicofol 
were evaluated for spider mite control. The mean mite population/leaf 
ranged from 11.98 to 82.03 in the different treatments vs. 189 18 in the 
control, The effecr of water, application during pest incidence on the 
control of the pest was also valuated. Both the chemical treatment and 
water, sraying were significanY-y superior to the untreated control in all 
var.. Finally, 10 insecticides were tried on var. H-2304 to determine the 
control of thrips, particularly Retithrips syriacus. No significant 
differences were observed among treatments, and the thrip population was 
higher and the yield lower in the control. (CIAT)
 

0537
 
26351 PILLAI, K.S.; PALANISWAHI, H.S. 1979. Survey of insect and
 

non-insect pests of cassava. In Central Tuber Crops Research Institute.
 
Annual progress report 1978-1979. Trivandrum, India, pp.117-118. Engl.
 

Cassarva; Injurious mites; Thrips; Aleyrodidae; India. 

A survey was carried out on the different cassava pest populations at
 
different research centers in India (Trivandrum, Kozha, and Neeleswar in
 
Kerala, and Salem and Muzhukkode in Tamil Nadu). The spider mites were 
considered pests during the drier periods, populations being greater at 
Trivandrum, Neeleawar, and Muzhukkode, smaller at Kozha, and almost nil at 
Salem. (AT) 
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0538 
25778 YANINEK, J.S., HERREN, H1.R. G UTIERREZ, A.P. 1985..L Fwtors 

affecting the pbenologyand population dynamics of the cassava green 
mite, Mononychellus progresivus Doreste Ibadan, Nigeria, International 
Institute of Tropical Agioulture 26p Engl., Sum Engi. 22 Refs.. 

Cassava; Mononychellus progresivus, Cultivars, Insect biology, Rainfall 
data; Timing; Leaves; Canopy;Nigeria.
 

In the absence of effective natural enemies, leaf production during the dry 
season and rainfall mortality durine the wet season were the most important 
factors affeoting the phenology and ecology of the cassava green mite, 
Mononychellus progresivua, in cassava fields at-the International Institute 
of Tropical Agriculture (Ibadan, Nigeria). M.,"progresivus populations 
inoreased on new leaf growth during the dry s1 ison, averaging 20-200 
mites/leaf: depending on plant and leaf ages a' cassava vr. Drought stress 
associated with the dy season caused leaf production to decline and limited 
N. progresivus populations on preferred young leaves. Early rains produced 
a flush of new foliage which supported an increase in mite no., but 
rainfall-induced mortality during the wet season drove N. progresivus,.
populations to less than 1 mite/leaf. 'M.progresivus age structure was 
relatively constant within each stratum of the plant canopy, but varied 
between strata. Differences in N. progresivus age structure between foliage 
strata were related to leaf age. (AS)
 

0539 
25777 YANINEK, J.S.; HERREN, H.R. 1985. History of cassava green mites,

Mononychellus 3-pp , in Africa: invasion, spread and damage. Ibadan, 
Nigeria, International Institute of Tropical Agriculture. 27p. Engl., 
Sum. Engl., 55 Refs. 

Cassava; Mononychellus tanajoa; Hononychellus progresivus; History; Insect
 
biology; Ecology; Pest damage; Mite control; Biological control; Predators
 
and parasites; Africa.
 

The history of the invasion and spread of the cassava green mite,
 
Mononychellus app. (Acari: Tetranychidae), in Africa is reported. The
 
previous work on the taxonomy, biology, ecology, pest status, and attempts
 
to control these exotic pests is also reviewed. (AS)
 

0540 
25779 YANINEK, J.S.; GUTIERREZ, A.P.; HERREN, H.R. 1985. The influence of
 

.temperature and host plant quality on the biotic potential of the cassava
 
green mite, ononychellus progresivus Doreste. Ibadan, Nigeria,
International Institute of Tropical Agriculture. 37p. Engl., Sum, Engl.,
30 Refs., Illus. 

Cassava; Mononychellus progresivus; Cultivars; Temperature; Leaves; Timing;
 
Insect biology; Climatic requirements; Laboratory experiments; Nigeria.
 

Age-specific life table studies of the cassava green mite, Mononyhellus 
progresivus, were conducted on cassava to measure the effect of temp., 
season (drought stress), plant and leaf ages on developmental times, 
fecundity, survival, and intrinsic rate of increase (rm)). Developmental 
time of each lifo stage and survival on a calendar day basis were negatively 
related to temp. in the range tested (20, 21, 27, 31, and 34 degrees 
Celsius). The lower developmental threshold was estimated to be 14.4 
degrees Celsius. On a degree-day basis, patterns of survival and fecundity 
were comparable at 24, 27, and 31 degrees Celsius, but were reduced at 20 
and 34 degrees Celsius. Estimates of r(m) on a degree-day basis were 
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similar at all temp., except 34 degrees Celsius where it was lower. Host 
plant age and leaf age had little effect on developmental times, regardless 
of season. However, fecundity and r(m) were enhanced on young plants and 
leaves. These results indicate that the population growth potential of M. 
progresivus is greater during the wet season compared with the dry 
season.
 
A simple population model was developed to illustrate how rainfall mortality
suppressed the growth potential of M. progresivus populations during the wet 
season to a level consistent with levels observed in the field. (AS)
 

0541 
25776 YANINEK, J.S. ; BAUHOAERTNER, J. ; GUTIERREZ, A.P. 1985. 

Presence-absence and enmerative sampling plans for the cassava green
mite, Mononychellus progresivus Doreste. Ibadan, Nigeria, International 
Institute of Tropical Agriculture. 2 

8 
p. Engl., Sum. Engl., 24 Refs., 

Illus. 

Cassava; Mononychellus progresivus; Cultivars; Leaves; Statistical analysis;
 
Nigeria.
 

Sampling plans were developed at the International Institute of Tropical

Agriculture (Ibadan, Nigeria) for the cassava green mite, Mononychellus 
progresivus, on cassava. Analysis of the within-plant distribution of M.
 
progresivus showed that the highest mite densities occurred on new foliage 
on all age plants. Based on the within-plant distribution of M.
 
progresivus, the 1st developed leaf was selected as the sampling unit for 
monitoring mite populations. An analysis of variance to mean relationship 
of M. progre.ivus indicated that the populations were weakly aggregated.
The dispersion pattern was described by the a and b parameters of Taylor's 
power law. This relationship was incorporated into a sampling procedure for 
estimating relative H. progresivus densities. For densities less than 30 
mites/leaf a presence-absence procedure using sequential sampling was 
developed, while at densities above 30 mites/leaf, an enumerative procedure 
based on a quick count pro'ocol was described. (AS) 

0542 
25780 YANINEK, J1. 1984. The impact of the cassava green mite, 

Hononychellus progre';ivus Poreste, on dry matter production and 
allocation in ca:sava, hardhot esculenta Crantz. Ibadan, Nigeria, 
International Institute of Tropical Agriculture. 25p. Engl., Sum. Engl., 
29 Refs., Illus.
 

Cassava; Honony'chellus progresivus; Pest damage; Dry matter; Leaves; Roots; 
Stems; Cultivars; Nigeria. 

Cassava green mite (CG) feeding damage on eassava was assessed by comparing
mite-free and mnte-infested plants at the _nternational Institute of 
Tropical Agriculture (ibadan, Nigeria). Reductions in leaf, stem, and root 
DMduring the dry season were due to Loch drought stres and to mite 
feeding. Dry season mite damage was also expressed in the ensuing wet 
season, where yield losses depended on plant growth rates. Plants recovered 
from the drought-related losses, but were not able to compensate for CGH 
damage. The rate of DMreduction varied with plant pirt and planting date. 
CGM feeding did not affect the partitioning of DM between roots and stems. 
(AS) See also 01,65 0471 0479 0497 0515 0516 0544 0548 0558 0562 
0616 0617 0622 0632 0633 0643 0646 
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22772 ARRAUDEAU,M,.::1981:. Rle:app te siov a t Vla (1"9-23 Septembre........
 

..... 1~981 :Le, programme ;tub e-n HueVot,(rknFaomsin- l 
' 

: i.i ::,report' (19-23 September 1981). The tuber crop program in Burkina Faso).
i :i:: - "Pa'ris', natitut de Recherches Agronomiques Tropicales et des Cultures 

;: !VivriereS. 13p. Fr. ;. (Institut de Reoherches Agronomiques Tropialee 
::at:tdes Cultures Vivriers, 110 rue de ItUniversit6, 75.007, Paris,

/ , F r a n e; :; c ) i . - • . . . 

,:Cassava; Cassava programs; Development; Clones; Resistance; Research;
 
ii" Burkina Faso. , : .
' .
 

The project of the tuber crop program in Burkina Faso is presented. It
 
includes 3,operations: (1) the increase of yam production. (2) the s :ady of
 

S the feasibility.'of extending cassava cultivation, and (3) the study of the
 
S p0331bilities of increasing sweet Potato production. Currently, cassava
 

clones are being collected and the'evolutiion of bacteriosea and of
 
S Phenacoccus manihoti is being controlled. Among the activities to be
 

carried out are the introduction of 'plant material resistant to CAMV and to
 
S bacterioses, the selection of drought-resistant clones with different;'
 
S maturity, and the establishment of commercial cultivation techniques." (CIAT)
 

'4054 
25708 BELLOTTI, A.C,; HERSHEY, C.; VARAS, 0. 1985. Recent, advances in 

resistance to and mite Of cassava (Mandhot esculentaCrantz). insect PestsIn Cock, J.H.; Reyes, JdA.,mds. Cassava: research, pSduction
andutlizarrn. Cal Colombia Centro Internaconal do Agriculture 
Tropical. Casava Program. pp.1-70. Engl., 57 Refs. (CIAT, Apartdo
 

A~reo 6713, Cali, Colombia)
 
Cassava; Resistance; Injurious insects; Injurious mites ; Mononychellus;
 
Terarhus; Tirips; Phenacoccues manihoti; Phenacoccus herreni; Aleyrodidae;
 

Vaig ill-dens; Vatiga manihotae; Cyrtomenus bergi; oermplasm; Selection; 
Ecosystems; Colombia,
 

The complex of injurious cassava insects and mites and the damage they cause
 

are described. Depending on the degree of damage, cassava pests can bedivided into categories: key, occasional incidental, and potential.
 
Recent research advances on cassava resistance to mites and insects are 
analyzed, and the technique for evaluating cassava gemplam for restetance 
to pests is described in detail. Resistance to ponon, 2ellusspp.,
 

Tetranychuispp., Frankliniella willamt, Phenacoccus manihoti, P. herren, 
Aleurotrachelus soci'uIis, Aleurothrixua aepim, Bemisia tuberculate, B.tabc Traleurode varablia, Vatiga anihotae, V. illudens, and
 
Cyrtomcnus bergi is discussed. cCIAT)
 

0545
26353 BIRADAR, R.S.; RAJENDRAN, P.O. 1979. Biometrcal studies in
 

cassava. In Central Tuber Crops Research Institute. Annual progress 
report 1978-1979. Trovandram, India. pp.121-122. Engl. 

rCassava;
Cultivats; Stattcal analysis; Plant height; Productilty;
 

Leaves; Roots; India.
 

The divergence of 2d cassava vap. from different countries (Colombia,
Nigera, Uganda, cadagascar, ohanaGabon, alaysia, Sri Lanka, and India) 

was analyzed. Observatinson plant height, wt. of vegetative part, total
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variance for individual characters revealed highly significant differences
 
among the entries for each of the 5 characters studied. Mahalanobiss D2
 
was employed to determine the degree of divergence between entries. The
 
total no. of leaves was the largest contributor to the divergence in 119 of
 
the 276 comparisons (43.12 percent); the no. of roots contributed the least
 

..by, scoring -rank 1l-in. only'.i comparisons- (5. 07- percent). -On the basis of-D2 
valueA, 24 entries were grouped into 11 clusters using Tocher's method. 
Nono of the clusters contained 2 entries of the same origin. (CIAT) 
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25739 BUE1NO,A. 1985. Hybridization and breeding methodologies
 

appropriate to cassava. In Cock, J.H.; Reyes, J.A., eds. Cassava: 

-research, production and utilization. Cali, Colombia, Centro
 

Internacional de Agricultura Tropical. Cassava Program. pp.91-106.
 
Engl., Sun. Engl., 27 Refs.
 

Cassava; Flowers; Anthers; Pollen; Flowering; Timing; Hybridizing;
 
Pollination; Plant breeding; Polyploidy; Mutation; Tissue culture; Colombia.
 

The flower biology and pollination habit of cassava are rviewed. Hand
 
crossing and open pollination procedures are discussed. L. ;hods of cassava
 
breeding, such as introduction of ov. and hybrid progenies, intraspecific
 
and interspecific hybridization, and population improvement, and
 
nonconventional methods- (polyploidy, mutation, tissue culture) are
 
presented. A half-sib recurrent selection scheme proposed by the Centro
 
Nacional de Pesqulsa do andioca e Fruticultura, Brazil, is explained. (AS)
 

24012 BUENO, A.; FUKUDA, W.M.O. 1984. Cultivares de mandioca selecionadas
 
Centro Hacional de Pesquisa de Mandioca e Fruticultura - 1984.
 

(Cassava cultivars selected at the Centro tiacional do Pesquisa do
 
Mandioca e Fruticultura -. 1984). Cruz das Almas-BA, Brasil, Empresa
 
Brasileira de Pesquisa Agropecuria. Centro Nacional de Pesquisa de
 
?'andioca e Frutioultura. Comunicado Tcnico no.4. 8p. Port,, 2 Refs.
 
(Centro Nacional de Pesquisa de Mandioca e Fruticultura, Caixa Postal
 
007, 44.380 Cruz des Almam-BA, Brasil)
 

Cassava; Cultivars; Selection; Cuttings; Tissue culture; Climatic
 
requirements; Rainfall data; Temperature; Pzoductivity; Root productivity; 
rPant anatomy; Agronomic characters; Brazil.
 

The process of botanical and agronomic evaluation, multiplication,
 
management, and use of cassava cv. at the 'JentroNacional de Pesquisa de
 
Mandioca e Fruticultura, Brazil, during the'zperiod 1982-83 are described.
 
Av. annual yields of rocts and aerial part are given for the following 12
 
cassava ov. selected at the Center from 1977 to 1982: Vassourinha IP, Aipim
 
Bravo Branco, Iracema, Palmeira Preta, Tola Roxa, Maria Pau, Paulo Rosa,
 
Variedad 77, Peru Branca, Jabur6, S. Joao I, and Maracana. Their main
 
agronomic and botanical characteristics are mentioned. The av. root yields
 
for the 12 var. range between 20.2-32.0 t/ha and for the aerial parts
 
between 11.8-21.5 t/ha. (CIAT) :">
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26318 CENTRAL TUBER CROPS RESEARCH INSTITUTE. 1979. Cassava: salient 

features. In , Annual progress report 1978-1979. Trivandrum,.
 
India. pp.5-8. Engl.
 

Cassava; Gerinplasm; Plant breeding; Cytogenetics; Cultivation; Fertilizers;
 
Interoropping; Root productivity; Plant physiology; Cultivars; Salinity;
 
Industrial microbiology; Alcohol; Roots; Storage; Cassava starch;
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Processing; Cassava African mosaic virus; Tissue culture; Plant growth 
substances; Injurious mites; Thrips; Acaricides; India. 

The most outstanding results of the research on cassava carried out in 
1978-79, by the Central Tubep Crops Research Institute, India, are 
sumsmarized. In the area of 'L,-nt breeding, germplasm acquisitions, 
seleution of-var. ..for-resistance- tomites,-hybrid .evaluation, and. . 
cytological studies are presented.. The effect of fertilizers, manures, and 
interoropping on root productivity is briefly discussed. The LAI, the 
yield, and the selection of var. resistant to salinity and drought are also
 
analyzed. Results on alcohol production, starch saccharification, and the
 
control of CAHV, thrips, end mites are discussed. (CIAT)
 

0549 
25753 COCK, J.H. 1985. The stability of performance of cassava genotypes. 

In .; Reyes, J.A., eds. Cassava: research, peoduction and 
utilization. Cali, Colombia, Centro Internacional de Arioultura 
Tropical. Cassava Program. pp.617-652.' Engl., Illus. (CIAT, Apartado 
A6reo 6713, Cali, Colombia) 

Cassava; Ecosystems; Temperature; Rainfall data; Soil fertility; p1l;
 
Photoreriod; Water requirements (plant); Cultivars; Selection; P; Diseases
 
and pathogens; Injurious insects; Injurious mites; Plant breeding;
 
Genotypes; Soil fertility; Cuttings; Planting; Harvesting; Timing;
 
Intercropping; Weeding; Pest control; Colombia.
 

The main causes of variability or instability in the development of cassava
 
genotypes are discussed, and the characteristics of the ecosystems In which
 
they have been tested are described. The factors causing instability are
 
temp., photoperiod, water, soil, diseases, and pests. Spatial, temporal,
 
and system stabilities are analyzed. The factors affecting system stability
 
are soil fertility, selection and storage of cuttings, planting and
 
harvesting dates, planting systems, and crop and pest management. The 
development of genotypes and the release of cassava var. are discussed. 
While stability of yield over time (temporal stability and across management
 
practices (system stability) are important to the farmer, it Is important to 
consider microspatial stability (within an ecological region) and 
macrospatial stability (across a major edaphoclimatic zone) to maximize the 
application of research results. (CIAT) 

0550 
25738 HERSHEY, C.H. 1985. Cassava germplasm resources. In Cock, J.H.; 

Reyes, J.A., eds. Cassava: research, production and utilization. Cali, 
Colombia, Centro Internacional do Agriculture Tropical. Cassava Program.

6

pp. 5-89. Engl., Sum. Engl., 39 Refs., Illus. (CIAT, Apartado A6reo 
67130',3ali, Colombia) 

Cassava; Germplasm; History; Plant geography; Hanihot; Seed; Cuttings; 
Storage; Tissue culture; Analysis; Selection; Resistance; Plan' development; 
Root productivity; Roots; Research; Colombia.
 

The origin, evolution, and dispersal of cassava are reviewed. Cassava
 
germplasm collection, conservation, and evaluation are discussed. Finally,
 
the available documentation and utilization of the existent cassava
 
germplasm collections are analyzed (CIAT)
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26321 HRISHI, N.; RAJENDRAN, P.O.; KAMALAM, P.; NAIR, N.G.; PILLAI, K.S.;
 

HAINI, S.B.; HOHANKUMAR, C.R.; RAHANUJAM, T. 1979. Genetic improvement 
of cassava for yield ard quality. In Central Tuber Crops Research
 
Institute. Annual progress report 1978-1979. Trivandrum, India. pp.14-17. 
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Engl. 

Casava; Hybrids; Selection; Root productivity; Cassava African mosaic
 
virus; Resistance; Dry matter; Harvest index; India.
 

Around 3000 cassava hybrid seedlings from the Central Tuber Crops Research 
InstituteA(India)Land.,5000.exotic seedlings.from seeds obained at .the .. 
International Institute of Tropical Agriculture (ZITA, Nigeria) were '
evaluated for yield, H, disease resistance, plant type, and root quality,. 
From the hybrids 230 seleotions were made and from the IITA seedlings, 352. 
Under 1st clonal evaluation 121 hybrids were assessed for various attributes 
and 26 selections were made fur 2nd clonal evaluation. Thirteen hybrids and 
selections under the advanced yield trial were harvested at 6 and 10 Mo. and 
evaluated for yield, cooking quality, and field resistance to CAFV. A study 
was conducted on the variation of DM content, cooking quality, and HI in the 
seedling progenies of 3 crosses of Ce 22, Ce 110, Ce 177, and Ci 776, which 
showed varying DH content and HI. Highest mean DH was obtained in the cross 
Ce.22 x Cc 177. In the crosses Ce 22 (low HI) x Ce 110 (high HI) and Ce 22 
x Ci 776 (high HI), about half of the seedling population had HI exceeding 
the mid-parental value. In the cross where both the parents had low HI, 
more than 45 percent of the seedlings did not have any roots at all. (CIAT) 
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24092 LNSTITIT DES SCIENCES AGRONOHIQUES DU BURUNDI. 1982. Manioc at
 

patate douce. (Cassava and sweet potato). In . Ses objetifs-ses
 
r~alisations 1962-1982. p.10. Fr.
 

Cassava; Cassava programs; Research; Burundi.
 

In 1981 a new cassava and sweet potato program was initiated in Burundi. In
 

1985, it was hoped tc have identified the best local var. to disseminate 
them throughout the main regions of the country. In the long term,
 
researchers will develop plant material not only more productive but also
 
with other interesting characteristics: better preservation of cassava roots
 
in the soil and with higher vitamin A content, and higher sugar content in 
sweet potato. The Institut des Sciences Agronomiques du Burundi therefore 
enriched its genetic reserve with the acquisition of var. from rural areas 
as well as from other agricultural research institutes: CIAT, International 
Institute of Tropical Agriculture, and Institut des Sciences Agroncoiques du 
Rwanda. (Full text-CIAT) 
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25255 INST17UTE OF PLANT BREEDING. PHILIPPINES. s.f. Datu 1 (UPL-Cal). 

Laguna, Philippines, College of Agriculture. University of the 
Philippines at Los Bahos. 2p. Engl., Illus. 

Cassava; Bitter cassava;'Cultivars; Root productivity; Starch content; Dry
 
matter; Plant height; Resistance; Cassava bacterial blight; Cercospora;

Philippines. 

The origin, yield, field characteristics, and disease resistance of the
 
bitter cassava var. (HCN over 200 ppm) Datu 1. developed by the U. of 
Philippines at Los BaRos, are briefly presented. It probably originated in 
Indonesia; it yields 42 t/haand has ON and starch contents of 37 and 27 
percent, rasp. Plant height is 255 cm and the var. is resistant to 
bacterial blight and Cercospora leaf spot. (CIAT)
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25256 INSTITUTE OF PLANT BREEDING. PHILIPPINES. s.f. Lakan 1 (UPL-Ca2). 

Laguna, Philippines, College of Agriculture. University of the 
Philippines at Los Bafos. 2p. Ergi., Illus. 
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Cassava; Sweet cassava; Cultivars; Root productivity; Starch content; Dry 
matter; Plant height; Cassava bacterial blight; Cercospora; Philippines . 

The origin, yield, field characteristics, and disease resistance of the 
sweet cassava var. (HCN less than 100 ppo) Lakan 1. developed by the U. of 
Philippines at Los BaKos, are briefly presented. The var. originates from a 
cv'-from e6 
and 4I percent, resp. Plant height is 248 cm, and the var. is resistant to 
bacterial blight and Cercospora leaf spot. (CIAT)
 

0555 
" 25740 KAWANO, K. 1985. Inherent and environmental factors related to 

cassava varietal selection. In Cock, J.H.; Reyes, J.A., ads. Cassava: 
research, production and utilization. Cali, Colombia, Centro 
Internacional de Agriculture Tropical. Cassava Program. pp.107-132. 
Engl., Sum. Eng., 25 Refs., Illus. (CIAT, Apartado AWreo 6713, Cali, 
Colombia)
 

Cassava; Plant breeding; Harvest index; Selection; Productivity; Xanthomonas 
campestris pv. manihotis; Sphaceloma manihoticola; Inheritance; Agronomic 
characters; Germplasm; Ecosystems; Cultivation systems; Hybridization;
 
Colombia. 

Factors related to defining a breeding and selection scheme, as well as 
experiences related to defining selection environments in cassava, are 
presented. In segregating populations or single-row trials, HI can be used 

Vas the most important selection criterion for the final yield although a
 
good balance should be mai ntained between HI and canopy density. The great 
majority of important agronomic characters are controlled by additive
 
polygenes; thus, a straightforward hybridization scheme followed by simple 
phenotypic selection is effective in creating desirable recombinants. The 
incorporation of exotic germplasm into hybridization and selection schemes 
is recommended, and special care must be taken in defining selection sites 
and accompanying cultural practices. Selection sites musL'be located in the 
most representative cassava production areas and the cult,,ial practices of 
the selection plots must be adjusted within the reach of the av. farmer. (AS 
(extract)) 
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25741 LIAN, T.S. 1985. Selection for yield potential. In Cock, J.H.;
 

Reyes, J.A., ads. Cassava: research, production and utilization. Cali,
 
Colombia, Centro Internacional de Agricultura Tropical. Cassava Program. 
pp.133-163. Engi., Sum. Engl., 55 Refs., Illus. 

Cassava; Root productivity; Leaves; Leaf area; Branching; Harvest index; Dry
 
matter; Harvesting; Timing; Inheritance; Selection; Nutritional
 
requirements; Climatic requirements; Soil requirements; Intercropping; 
Shading; Mechanization; Malaysia.
 

The need for standardizing cultural and managemert practices in selection 
trials is empasized, as this would help to reduce the variability due to 
the environment. Basic understanding of DM production In the cassava plant
 
and its distribution into root storage is necessary to aid breeders in
 
selecting for high yield potential. The roles of individual leaf size, leaf
 
life,. leaf production rate, and branching in relation to LAI are discussed. 
SAs top growth takes priority over root growth, long leaf life would be
 
beneficial in reducing the need for a fast rate of production of new leaves, 
an energy-consuming process. At the same time, heavily branched genotypes
 
are undesirable as the dense top growth shortens leaf life and requires a 
large proportion of DM for maintenance and growth of stem material. A high 
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HI implies a genotype in which DM storage in the roots is favored. Being
highly heritable and 'easy to estimate, HI is a very practical selection 
criterion, however, attention should be given to root yield so that small 
plants of low yield but high HI are not obtained. There must also be 
adequate top growth throughout the crop cycle to produce the DM for root 
storage. As total root no. is highly related to root yield, it is important 
to select for at least more than 8-I0 roots/piant:to ensure that the, root...
sink isfnot'limit iio±ijlet :C The highly heritable and stable nature of 

4 

root H or starch content lends itself favorably to simple selection for 
high dry root yield. In-depth understanding of the physiological basis of 
yield in cassava must be attained for fuller exploitation of its yield
potential-either through cultural or genetic manipulation. The fundamental 
ability of cassava to adapt to relatively poor environments must not be 
overlooked if future expansion in cassava production is envisaged. It mightbe worthwhile to exploit the yield potential of cassava in special
ecoenvirornents, such as selecting genotypes suited to particular soil 
fertility levels and different agroclimatic regions and cropping patterns.
(AS) 

25590 LUCIANI, J.F. 1984. 
0557 

Avance en la selecci6n por contenido en materia 
seca en plantas-de yuca de libre polinizaci6n. (Advances in the selection 
for dry matter content in free-pollination cassava plants). In Montaldo, 
A., comp. Avances en las investigaciones en los cultivos de raices y
tubdroulos tropicales en Venezuela. Revista de la Facultad de Agronomia
de la Universidad Central de Venezuela. Alcance no.33:111-123. Span.,
Sum. Span., 5 Refs., Illus. (Univ. Central de Venezuela, Secein Haices 
y Tub6rculos, Inst. de Agronomia, Facultad de Agronomia, Haracay, 
Venezuela) 

Cassava; Cultivars; Seed; Propagation; Dry matter; Clones; Selection; 
Venezuela. 

Variability in DH content of 43 plants of sexual origin, obtained from 
free-pollinated seed of cassava var. UCV-2221 (Branca de Santa Catarina), 
was studied. Ten clones were selected from the lst clonal propagation,
based on root DH content. Clones LM-26 and LM-40 were selected from the 3rd
clonal propagation, based on DM content and resistance to lodging. It is 
recommended to continue yield trials with these 2 clones. (AS-CIAT) 

0558 
23935 M4LINDANGABO, J. 1983. Premiers r~sultats de la s6lection du manioc 

au Rwanda. (First results of cassava se.tection in Rwanda). In Ndamage,
G.; Gatarasi, T.; Hulindangabo, J., eds. Culture et selection du maniocet de la patate deuce au Rwanda. Journ6es d16tudea, Rubona, 1983. 
Compte-rendu. Rwanda, Institut des Sciences Agronomiquos du Rwanda. 
pp.10-18. Fr. 

Cassava; Cultivars; Seed; Root productivity; Selection; Sweet cassava; 
A - Bitter cassava; Rwanda. 

In 1978 a cassava selection program was designed to find disease-resistant 
productive var. The selection was carried out in the greenhouse and a 
slight attack of CAHV was observed. No bacterioses were observed and 
cercosporioses did not have economic importance. The green mite attacked 
all the seedlings, although some clones presented some tolerance. The best 
plants were selected among the best families. The clonal evaluation trials 
verified and confirmed the results of observations made in the greenhouse, 
and the material was evaluated for yield. Cercosporidium henningsii
attacked all the clones but did not damage the'upper leaves, and the attack
by Phaeoramularia manihotis was unimportant; the green mite continued to be 
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the worst pest of cassava, Clones yielding over 20 t/ha were kept for,,the 
selection trials where they were compared with a local control. The clones 
showed tolerance to CAHV and sensitivity to cercosporioses and to mite 

*attack. There was a great genetic variation in terms of. resistance to 
drought and the degree of green mite attack. The 44 selected var, chosen 
after the 1st harvest of the selection trial were submitted to an advanced 
yield trial carried out in 4 locations. Although the fiber content of var. 
'Creolinha- Java' impeded 'its- acceptanceit *e1.-roiftTWt ~i 
sites makes it worthy of a study to propo'its irgesoale diffusion. 
Creolinha, Ntolili seed 16, Kiryumukwe/3, Kibombwe/13. and Kiryumukwe/18 
were statistically equal among themselves but superior to the rest. 
Kibomrbwe/13 adapted well at the 4 sit6es. Eala 07 (bitter) always performed 
well; its improvement and crossbreeding with new var. are'foreseen. There 
was a highly significant difference among environments. Sweet var. Hulundi, 
Maguruyinkware, I.Y.T. Bulk 1977/11, P.Y.T. Bulk 1977/29, P.Y.T. Bulk 
1977/66, Kiryumukwe/21, Kibombwe/13, Kiryumukwe/3, I.Y.T. Bulk 1977/17, and 
Kibombwe/14, and the bitter var. Eala 07, Creolinha, Ntolili seed 16, 
P.Y.T. Bull. 1977/69, P.Y.T. Bulk 1977/19, Kiryumukwe/18, 30395-1977/11.
 
Haguiuyinkware/l, Eala 07/4, and Amarga 6 mois seed 2/3, were selected to
 
take part of a multilocational trial. (CIAT)
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26324 NAIR, R.B. 1979. Breeding for short duration and high yielding 

cultivars of cassava. In Central Tuber Crops Research Institute. Annual 
progress report 1978-1979. Trivandrum, India. pp.20-21. Engl. 

Cassava; Clones; Selection; Harvest index; Flowering; Resistance; Diseases
 
and pathogens; Pests; India.
 

Five cassava clones (Ci 175, Ci 197, Ci 206, Ci 719, H-165) were assessed
 
for earliness in root maturity, cooking quality of the roots, flowering
 
habit, and resistance to pests and diseases. Only Ci 175 seemed to be of
 
short duration. The other clones did not flower. (CIAT)
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26323 NAIR, R.B. 1979. Breeding for the transference of quality
 

characters of H4 - to the released cassava hybrids. In Central Tuber
 
Crops Research Institute. Annual progress report 1978-1979. Trivandrum,
 
India. pp.18-20. Engl.
 

Cassava; Cultivars; Hybrids; Selection; Harvest index; Dry mattor; Starch
 
content; HCN content; India.
 

Of 28 cassava hybrids tested against var. V-'ifor good cooking quality of
 
the roots and ooot yield, only 9 were found to be promising. (CIAT)
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26155 NASSAR, N.M.A. 1985. Manihot neusana Nassar: a new species native
 

to Parana, Brazil. Canadian Journal of Plant Science 65:1097-1100.
 
Engl., Sum. Engl., Fr.. 8 Refas.,Illus. (Dept. of Agronomy, Univ. of
 
Brasilia, 70.919 Brasilia. Brasil)
 

Cassava; Hanihot; Hanihct neusana; Plant anatomy; Plant geography; Brazil.
 

A new species of Hanihot, H. neusana Nansar, was collected from the state of
 
Parana, Brazil. It was grown and studied in the living collection at the U.
 
de Brasilia. The new species is closely related to 14.pohlii, but differs
 
from the latter in geographic distribution, growth habit, fruit shape and
 
color, and seed shape and size. This species possesses interesting
 
characteristics from a plant breeding point of view, such as tolerance to
 
low temp., resistance to stemborers, and an evergreen habit. (AS)
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0562}26319RAJENDRAN, P.O, MAINI, S.B., NAIR,. , PILLAI, K.S. 1979,Collection,' evaluation and conservation of germplass of cassava. In
 

Central Tuber Crops Research Institute. Annual progress report 1978-1979. 
Trivandrum, India .pp.9-1li Engl. 

Cassava; Germplasm; Harvesting; Timing, hasistance; Injurious mites, Cassa,;--- Arianmoai =vrs;'Selec tion n idia...... 

In 1978-79 the cassava germplaz of the Central Tuber Crops Research 
Institute (India) was,,nriched with the acquisition of 27 Indigenous entries 

. and 111 and 22 se,', ons from the International Institute of Tropical
i Agriculture ( )and CIAT (Colombia), reasp. Studies on earliness were
 

carried out on 200 entries that were.harvested either at 6:or 10 mo.,;above
 
*20 percent of the entries studied showed earliness, Fiting even 80-100
 

percent of the yield at the 6-mo. harvebting. In the evaluation of
resistance to pest infestation, 300 entries were observed for mite damage;
hairless-leaved var. were less resistant than hairy-leaved var. 
 A total of 
120 lines of a Nigerian seedling population were also screened for CAWV 
incidence; only 48 lines remained completely healthy. (CIAT) 

0563.26320 BAJENDRAN, P.O. ; YAMALAN, P.; HRISHI, N. ; NAIR, NO..; MOORTHY, S.N. 
* 1979. Population improvement of cassava. In Central Tuber Crops

Research Institute. Annual progress report 1978-1979. Trivandrum, India. 
pp.12-13. Engl. 

Cassava; Cultivarr,,Zoot productivity; Harvest, index; Selection; 
India.
 

Fifteen pro"ny selections, included in a preliminary evaluation trial with 
2 replications in a randomized block design with var. H-2304 as 
control,
 
were harvested at 9.5 mo. Evaluation parameters were plant type, branching
habit, root no. and wt., wt. of vegetative part, size, color of skin and 
rind, and cooking quality of the roots. S137-20.was superior in yield to
all other var. and.,S-82 gave the highest HI.- Thirty-four seedling
selections were included in a row trial in augm'?nted design with H-2304 as 
control. 
 On the basis of higher root yield, shape, cooking quality, and
 
hip)ier HI, 14 selections were made; of those, 78-26 and 78-12 gave higher 
yields than 'he control.,(CIAT)
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24545 RIBEIRO, J.L.; AZEVEDO, J.N. DE; SILVA, P.H.S. DA 1984. Avaliacao 

de cultivares de mandioca em diferentes ecossistemas no Estado do Piaui. 
(Evaluation of 
cassava cultivars in different ecosystems in the state of
 
Piaui). Teresina-PIP Brasil', Empresa Brasileira de Pesquisa
Agropecu.ria. Unidade de Exocucao de Pesquisa de Ambito Estadual.
 
Pesquisa en Andanento no.2g. 6p. Port. (Unidade de Execucao de 
Pesquisa deAmbito Estadur.l de Teresina, Caixa Postal 01, 64.000 
Teresina-PI, Brasil)
 

Cassava; Cultivars; Selection; Root productivity; Starch content; 
Productivity; Harvesting; Timing; Brazil,. 

The root and-aerial part yields and starch contents of different cassava cv. 
in several ecosystems of the state of Piaui, Brazil, are presented. The
 
largest root yields/locality were Obtained with 
andioca Semente in Teresina 
(18.3't/ha), Manoel oleque in Urucui (22.8 t/ha), Maria dos Anjos in 
Cristino Castro (18.7 t/ha), Vermelhinha in Angical (21.6 t/ha), and 
Mandioca Preta in Batalha (22.0 t/ha). Thei..ghAst root yields and starch 
contents obtained with the studied cv. were observed in the harvests done 
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v.Vermelhinh, JoaoVaz.Praea, :Amarelinha, Maria dos Anj, !Amansa iBurro+,'i
 

• :257.5 ' ROSCA;--W.. ,-..1984', LA lioaoio nes de herramient bi dol . 

'- eds. CongresoNaeional de Cultiv 
i ...,,:ler. 'BojotAk: Colombia, 1984. Memorias. Bogoth, Uoiversidad National deo 

Colombia. !pp,42-62.-Span. (01AT, Apartado Ore,. 6713, Cali, Colombia) ':. 

:; :'Angarita Z., A., de Tejidoe Vegetales , ..
 

SCassava; Tissue culture; Apical mertstems; Temperature; Oultivars; Viroses;
 
e 4t ,
ermplam; Colombia. , 

8assava,aer presented. The use of m ,istem cultures and thormotherapy toThe aplicatins tha biotechnology hP3 for CIAT's crops,.particularly.....,

prpgte cassava and to clean clones that present di'seases such as CBB or,virusesis described. Work carried outto increase,thevigor of va. using,

44 

$.2in nvitro ,propagation ultur The. The
and work on embryo are mentioned. 

efficiencyri d advantages of invitro curture fo germpl.m cnservati'n and
 

Vetransrtation ' andjprotopast culture
are higliteta. Work ayogenios 


is also des~cibed.. The need for, biochemical, parameters (Isoenzymes), to " 
' evaluate phenotypic stability of the material maintained in vitro i,v
 

.. emphasized.' , Biotechnology,.l thecase of, cassava, could beapplied-eto ( 1)
 

,,sel,ecticharacterscontrolled by race ssive &enes. a low. levels of ploidy; ... 

(2)- transfer genes 'that have oytoplasmi'c Iinheritance; (3) rescue' .eed- of " d .very,(fficult i'brosses;(4)germinateiimatura so ds of ,wild'materials; (5)
Angrit-.gept'tic, aesa o o not be hybridized; (),Tenerate egreater 

variability through somaooa variation or in vitro"eselidton; (7) shorten 
hetthe See alsoperiod for breeding thnrough invitro fartilization. (CIAT) 
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26326 ''BAI, K.V. JOS5,J.S. 1979, Aneu'ploidy in cassava. InCentral 
Tuber Crops Research Institute. Annual progress report 1978-1979. 
T... .ivandrum,India. pp.21-22. Engl. 

'~Cassava;
i ~ Chromosomes, Cytogenetica; Cultivars; Hybrids; Fruits; Seed;--Grmination l-Polli, al 

Tetraploidy was induced in the cassavavar. -OP-4. OP-7, and Ce-834, and 
octoploidy was induced in tetraploid cassava, var. 300. Results will be 

4determined when the plants flower. Three tetraploid cassava hybrids 
(H-1687, H-2304, and H-1857) were crossed with 3 diploid var. (OP-2, OP- ., 
and OP-w7). About 202 fruits were collected from these crosses and 471 seeds 
were obtained; of these, 178 were sown,' The percentage of germination was 
very poor since only 10 seeds germinated and only 6 seedlings survived the 
transplanting. From the reciprocal crosses, 882 flowers were pollinated and 
65 fruits were collected;,145 seeds were obtained and 111 were sown, of 
which only 7 germinatc' and 6 seedlings survived the transplanting. (CIAT) 
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26157 JOS, J.5., BAI, K.V , NAIR, R.B. 1984. Asynapsis in cassava. 

Cyttcdogia 49(2):273-277. Engl., Sum. Engl., 19 Refs., Illus. (Central
Tuber Crops Research Inst ., Trivandrum 695017, India) 

Cassava; Clones, Anthcrs, Pollen, Chromosomes; Cytogenetics; India.
 

A completely male sterile clone was identified In the cassava germplasm and 
detailed meiosis showed it to be asynaptic. At pachytene all the 
chromosomes remnined as univalents without any semblance to pairing. 
Metaphase I also showed.36 univalents in 97 percent "of pollen mother cells. 
The bivalent like association in metaphase I was as low as 0.03/cell but the 
absence of pairing at paohytene and the lack of well defined chiasmata 
suggested that they were only univalents lying closely together due to 
factors other than true pairing. The later stages were not well defined and 
univalents were noticed to divide. The scattering of chromosomes and 
irregular groupings resulted in polyads; consequently, all the pollen were 
sterile. The typef asynapsis noticed was complete. The presence of 
pollen steoiility in'all the plants of Ce-256 throughout the season ruled out 
environmental factors and suggested it was of genic nature. (AS) 

0568
 
26325 JOS, J.S.; BAI, K.V.; NAIR, S.O. 1979. Sterility barriers in
 

cassava. In Central Tuber Crops Research Institute. Annual progress 
report 1978-1979. Trivandrum, India. p,21. Engl. "/ L 

" Cassava; Flowers, Pollen;'Plant fertility; Microsporogenesis; India. 

An attempt was made to make nutrition more available to developing
microspores of cassava plants through foliar spraying of sucrose solution, 
thus making the flowers male fertile so they-could be used in breeding
 
programs. However, no successful results were obtained. The genetic stock
 
Ci 709 was found to be completely male sterile; the disjunction of
 
microspores was normal but t~pollen was sterile. (CIAT)
 

0569
 
25733 ORREGO A .I., HERSHEY, C.H. 1984. Almacenaiiento del polen de
 

yuca (Manihoi. esculenta Crantz) por medio de liofilizaci6n y varios 
regimenes de humedad y temperatura. (Storage of cassa~va pollfrn by 
freeze-drying and various humidity and temperature regimes). Acta
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Agron6mica 34(1):21-25. Span., Sum. Span., Engl., 
I1 Refs.
 

Cassava; Cultivars; Pollen; Culture media; 
Storage; Temperature;
 
Germination; Pollination; Colombia.
 

Trials were carried out on in vitro germination of pollen of cassava var. 
MBRA 20 and HCOL 1413. The media Included sucrose concn. from 0 to 70 
percent, with addition of microelements (150 ppm H3BO3 + 450 ppm Ca(N03)2 + 
150 ppm MgSO14 + 150 prm .t03). No germination was observed in any of the 
media utilized. Conser',ation of 
pollen of MCOL 113 w.s attempted by
various treatments, (no drying--control, drying over silica gel 214 and 48 h,
freeze-dried 4 and 8 h), and later storeJ at 23.5, 8, and -12 degrees 
Celsius during 2 and 14wk. For all treatments in which seed was produced
after pollen storage, none of the seed was viable. The method of pollen
staining by I percent acetoermne as a test of pollen viability was 
effective for fresh poilen, but not for stored pollen. (AS) See also 0548 
0616 
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H101 CASSAVA FOODS ANDNUTRITIVE VALUE 

0570 

~25263 CHACON GUTIERREZ E.; CARVAJAL F. R.; ARIAS N., L.F.M. .; 0., 
galleteria coret 1ial..(Possibiliti'es .substitution of whar 	 of ,the parPtil 

Investigaci'ones en Teonologfa de'Alimentos. Avance no.5. 24p. Cen.,de 

Cassava; Bakery products;'Composite flours; Wheat flour; Cassava flour; 
Analysis; Viscosity; Water content; Organoleptic examination; Statistical 
analysi4s; Costs; Costa: Rica. 

The optimum substitution level of CF and other flours for wheat flour in the 

elaboration of cookies was determined, and the properties of the resulting 

mixtures were evaluated.; IThe performance of the mixtures for sweet cookies 
made by a rotary machine was also analyzed, and the costs of each of the 

#, 	 substitute flours were considered.- The following are the accepted 

specifications for a flour usable for cookie-making: NC, 13-14 percent; pH, 

6.1-6.8;,solute retention in alkaline water, 50-60 percent; expansion, 

2.5-2.7 cm. CF presented a 7.4 percPnt MC, pH': 6.3, and 0.3 cm of 
expansion. The most appropriate mixtures:of wheat flour/CF had from 5 up to 

30 percent CF; the mixture with 10 percent presented the best 
characteristics according to the organoleptic examination. CF had costs 3 
times higher than that of commercial wheat'flour, and the cost of the
 

composite CF was 30.9 percent higher. (CIAT) 

0571 
26176 CHANDRA SHEKARA, S.; SHURPALEKAR, S.R. 1984. On the use of potato 

and cassava flours in soft dough biscuits, Journal of Food Science and 

Technology 21(4):239-21. Engl., Sum. Engl., 5 Refs. (Flour Milling & 

Baking Technology, Central' Food Technological Research Inst., Nysore 13, 
India) 

Cassava; Cassava flour; Potatoes; Flours; Cultivars; Wheat flour;
 

Composition; Bakery products; Composite flours; Organoleptic examination; 
India.
 

Biscuits were prepared by blending cassava and potato flours at 10, 20, 30,
 

and 40 percent levels separately along with wheat flour. The biscuits 

prepared from wheat/cassava blends were of acceptable quality up to 20 

percent cassava, but with 40 percent blend, biscuits were graded as poor. 

Potato flour could be used up to 30 percent; at 10 percent blend, potato
 
flavor became pronounced. Potato flour gave higher values for spread factor
 

than CF. Composite wheat/cassava/potato flours were alsoblended keeping
 
whent flour at 60'parts and altering each of the potato and cassava flours
 
to 10:30, 20:20, 30:10, and 40:0. A wheat/cassava/potato blend of 60:20:20
 
gave biscuits of satisfactory quality. Changing the potato:cassava ratio to
 

10:30 or 30:10 also yielded satisfactory quality biscuits. (Food Science and
 

Technology Abstracts)
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Y 26158 EASTWOOD,N.A.; ADAMSON,I.; BRYDON, W.G. 1982. A comparison of the 
effect of yam,. cassava and alfalfa based diets on cholesterol metabolism 
in the rat. Proceedings of the Nutrition Society 411(2):61. Engl., 2
 

Refsa.(Wolfson Gastrointestinal Laboratories, Dept. of Medicine. Western
 
General Hospital, Creare Road South, Edinburgh, Scotland EHA 2XV)
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Wiatar rats wee fed on, yam, casv, and ailfalf-a
ito observe the effects on:: 
cholsterV: fte kmetaboism diearycholesterol supeettin 


milk.! suppl ,Onted with 0.2 prcn met. ,:was the. protein source' for, the,: . 
y'am7 and coassva-based diets. Onte las~t :3 days of the study, "feces were [i! 
colle'cted,.freeze-dried, ,and analyzed :for bile acids and neutral.sterol's. : r


tthe end of ,h fen prod serum was analyzed- for. high density

t'!:i":€here w'as'r ela"tivl]y: low nrum eh ol'e tero1,'hig litver: cholesterol, and high"
 
,!/ ,-- :
fecal ste4roid excretion.i The alfalfa- and coassava-based diets appear to 
".:rcause a' sbft in: cholesterol from user-o to liver' to feces, preventing, ' ; 

hypercholesterolemia by pro,Oting loss of fecal steroids. (CIAT) " ° 

26196 'LINA, S.i;REDDY, •P.R. 1984. Development and evaluation of low-cost . , 
i ndigenous food mixes for preschoolers of Triohur, Kerala. 1. A sturvey of. , 
nutritional adequdoy among selected preschoolers and formulation of 

-

die't Indian Journal of Nutrition and Dietetics 21(7) :241-251.
s.
 

SEngl.,, Sum. Engl., 9 Refs.. Illus.
 

assays;; Human nutrition; Malnutrition; Anaemia; Deficiency diseases; Diets;
 
.Food produeta; Nutritive value; Food energy; India.
 

Nutritional adequacy of 'the diets of preschoolers of the low-income. groups 
(of Trichur (Kerla. Tndia),Was assessed. Anniual prevalence of nutritional 

=(f definiency 'diseases was of the order of I-2 percent for protein-calorie 
malnutrition, 0.2940;76 for nutritional anemia,' and 0.09-0.25 for vitamin
 

.i"deficiency. The survey results showed that at age 18'24 me. the mean daily
 

. i/ protein intake was marginal, whereas' the energy deficit was around 2C0-300
 
"} kcal. Six food mixes Were formulated using Eleuaine coracsna, wheat, 

'": Dolichos sesquipedalis, and plantain, cassrava. ,and fish powders. The (,

)i.ipvotein content of the mixes was approx. 13-!14percent and the energy value 

': was approx.'325 kcal/lDO g. Costn or the mixes are given. The mixes had
 
" good !physiological tolerance and were well accepted by children.: The
 

studies on shelf life yielded favorable results. (AS)
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a33 LV. Importance du manioc et do la patato
NDORYAHO-lUKANKUS 1983. 
diuceras eralmentaton andasaa. (The importance of cassava and sweet 

• potato in the Rwandan nutriti6,n). In Ndamage, 0.; 1atrIarast,T.;

hulindangabo, J., eds. Culture et selection du manioc et dea patateFood. prdts; eae ene ia.eontritiv Foodav rodIn sreuha 

: douce au Rwanda. Journ~es d06tudes, Rubona, 1983. Compte-rendu. Rwanda,'.mInsttut des Sciences A2onoques du wanda pp.98-106. Fr.
 

Cassava; Producston; Human nutrition; Sweet cassava;ftter cassava;
 
Processdg; Detox fication procanses; Composition; Roots; Leaves; Stepng;
defiienyas o th dseaesorer f 12 prcen fo prtei-caori 

! Dryin~g; Food energy; Rwand
a .
 

theImportance of cassava and seet potato for human nutrition in Rwanda is
 
diousnedi and atot chotmporion (represented in labor time)for the energy
 
Intake omingfrom these2 crops, on one hand, and that from meaton the
 
other, ascordin tothe weightedcin. wage for 1978, is presented. The
 
fca slassfticatio and depending o itsrof cassava into 'eet bitter var. 


clinamarn0t6tent chol presented and themethods used ,toeliminate the 
the 


ypertoxicityand consumption of cassava areiscused. The
facilitate
 
66chemical assavaand its, dieta value in relation to thec
ompositon of r 


processing methods used areoanalyzed. Oven theulow nutritive value of the
 

starch or tapioca, and to explorethe possiblit of manufacturing enrihed
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by-products (e.g. cheese of vegetal oilgin), with which the protein
 

cons~ption of the population would be increasned by 4 percent. (CIAT) See
 

also 0447 0587 0594 0595 0598 0599 0602 0618 0619 Oo2O 0622 0632
 

0633 0638 0640 0643 06114 0646 0647 0653
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H02 NUTRITIVE DISORDERS IN HUMANS
 

21686 ''0575 
CLIFF.J.; ESSERS, S.; 
ROSLINO, H. 1985. Ankle clonus correlating


with cyanide intake from cassava in rural children 'r'omMozambique. 
Maputo, Mozambique, Ministry of Health. 10p. Eng'.,Sum.Engl., 17 
Refs., Illus. 

Cassava; Toxicology; Clinical manifestations; Huran health; Thiocyanates; 
Analysis;-'Mozabique'.' 

Dietary cyanide intake, measured as urinary SCN excretion and neurologic

function, was'studied in apparently healthy schoolchildren from an area in
Mozambique previously affected by an epidemicof spastic paraparesis
attributed to cyanide expostre'from cassava. Cassava consumption, cyanide 
exposure, and ankle elonus~rate were all higher in these children~than in 
children from neighboring areas where no iparaparesis had been reported,.
Furthermore,SC excretions ,erehigher in children'*,rtth clonus compared
with children without olonus from the same area. These results support the 
hypothesis that cyanide exposure under certain conditions can cause lesions 
of the corticospinal tracts. The rate of ankle clnnus in schoolchildren may 
serve as an epidemiological indicator of this disorder. (AS) 

-. "0576 
21683 CLIFF, J.; MARTENSSON; J.; LUNDOQVIST. P.; ROSLINO, H. 1985.
 

Association of high cyanide and low sulphur: intake in cassava-induced 
spastio paraparesis. Lancet. November 30:1211-1213. Engl., Sum. Engl., 
21 Refs. 

Cassava; Bitter cassava; Toxicology; Solar dryingj.Detoxification processes;
Thicoyanates; Analysis; Biochemistry; Human physiology; Mozambique. 

Urinary excretion of S compounds was studied in children from a population

in Mozambique that had been affected, during a drought, by an epidemic of
 
spastic paraparesis attributed to cyanide exposure from cassava. The 

Vl:' children had, increased SCN and decreased inorganic sulihate excretion,
indicating high cyanide and Icn S-containing amino acid intake. Children 
from a neighboring cassava-eating area, where no cases of spastic
paraparesis had occurred, had lower SCN excretion but'hgher inorganic
sulphate excretion. These results support the hypothesis that the epidemic
was due' to the combined effects of high dietary eyanide exposure and S
 
deficiency. (AS)
 

0577 .
 
21687 CLIFF, J.; LUNDOVIST, P.; ROSLINO, H.; SORBO, B.; WIDE, L. 1985. 

Thyroid function in a cassava-eating population affected by epidemic
spastic paraparesis. Maputo, Mozambique, Ministry of Health.' 12p.
Engl., Sum. Engl., 22 Refs., Illus. 

... ,Cassava; Toxicology; Solar drying; Huian physiology; Thiocyanateo; Iodine;
 
Analysis; Mozambique. -,
 

Thyroid function was studied in a rural population in Mozambique that had
 
been affected by an epidemic.of spastic paraparesis attributed to dietary

cyanide exposure from cassava. Lab. investigation on a sample Of this
 
population demonstrated very high levels offcerum and urinary SCN, 
indicating a heavy exposure to cyanide. The urinary excretion of I was
 
within normal limits, indicating an adequate I intake. 
The serua levels of
 
free T4 index were somewhat decreased and serum free T3 index, T3:T4 ratio,
 
and TSH were somewhat raised. 
This hormone pattern indicates an adaptation
 
to the antithyroid effect of SCN, but it does not indicate overt
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L hypothyroidism . A follow-up itudy on.'school ohildran was thus performed, 
and it also demonstrated high SCN exposure, adequate I intake but, anabsenoe 
ofoendeml goitre;, ;The results show that the thyroid gland, if Lsupply is 
adequate, is capable of adaptation to a heavy body burden or SN without 
development of-overt hypothyroidism or goitre. (AS) 

0578~ 
22306 HERSHMN, J.. DANOTRAN, D.; SHARP, B.;MLE Y; KENT, J.R.; LE NOOC 

7 
BINH; BEEDWA.W. ; LAIMDINH, P. ;' VANHERLE, A.J. ; NGUYEN, A.T. ; TRAN VUAN, 
T.1 NGUYENWVAN, V ,-SUGAWARA, H.*PEICARY,' A-.E.-1983.-"Endemic-goitre in-"-' 
Vietnam. Journal of Clininal Endocrinology and Hetabolism'
57(2):243-2149. -Engl., Sum. Eng.. 22 Refs.,- Illus. (Endocrinology-1110, 
Wadsworth- Veterans Administration Medical Center, -Los Angeles, CA90073, 
.USA) . 

Cassava; Endemic goitre; Biochemistry; Analysis; Thiooyanates; Iodine; 
Vietnam. ' -

To define the role of various factors which contribute to endemi' goiter, 
which involves 15'percent of Vietnam's population, 935 people Vancon, 
loPiand commune with goiter appearing only in the past decade, an~d619 

a , 
k 

pro.le in'Dich (iao,-a highlanidoommune with erdemicgoiter treated 
erra'1ically with iodized salt, 'were surveyed. In Dich oiao, casiava, a 
goitrogenic food, constitutes half of the dietary caloric intake. The 
prevalence of goiter was 115percent in Vancon and 28.percent in Dich Gio. 

- Lab.- studies were carried out in a subgroup of 63 subjects in Vanoon, 52 
subjects in Dich Gieo, and a control group of 46 women in Hanoi. The mean 
serum 751Hlevels, were 1.' plus or minus 0.1 (plus or minus SE) microunits/ml 
in Hanoi, 3.6 plus or minus.0.5 microunits/ml in Vanoon (P less than' 0.001), 
and 2.4 plus or minus 0.2 microunits/miin Dich Oiao (P less than 0.05). 
The mean serumT4 conan. were similar 'i the 3 groups, but the mean free T4 
concn. was low in Vancon. Serum T3 levels and the T3:T4 ratios were 
significantly elevated in 
thyroglobulin (Tg) conan. 

the goitrous regions. The mean serum 
were 27 plus or minus 3 ng/mll in Hanoi, 101 plus 

- -
- -

or minus 20 ng/ml in Vancon (P less than 0,01)t and 44 plus or minus 5 ng/ml 
in Dich Giao (P less than 0.01). The 4-h thyroid uptake was higher in 
Vancon than in Hanoi. Se urinary I conon. was low inboth goitrous 
regions, and urinary SCN was increased in 'Dich Giao, reflecting the 

i'ic ' 
ingestion of cassava. 2 For all regions combined, there was a-dire-t 

,,correlation between serum TSH'and T3 and between serum TSH and Tg. In -

Vancon, where I'deficienoy;'was more severe, there was an inverse correlation 
between thyroid uptake and the urinary I cnoen. ; thyroid uptake. correlated 
directly with serum T3, theT3:T4-atio, and serum Tg. In Dich Giao, there 
was no correlation between urinary SCN and thyroid uptake or'urinary I 
levels. Tne data show that"low I intake is a major factor in the causation 
of goiter in Vancon, where 1 deficiency had not been suspected. The 
ingestion of cas.ava in Dich Giaodid not caus6 a major change in thyroid 
hormone economy ever. though i intake was mar'gially low; the data suggest 
that the goitrogenic effect of cassava is easily overcome by supplementary -

I, even when it is in~gested irregularly. (AS) 
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21682 ROLING, H. 1986. Cassava, oyanide and epidumic spastic 
paraparesis; a study ir. Mozam'ique on dietary cyanide exposure. 
Doctorial Thesis. Uppsala, Sweden, University of Uppala. Acts -

Universitatis Upsaliensis no.19. 52p. Eng., Sum.q Engt., 121 Refs., 
Illus. -

Cassava; Human nutrition; Human physiology; Thiocyanates; Cyanides; 
- - . / -? Toxicolog;y Analysis; Biochemistry; Bitter cassava; Mozambique. 

66 -



' / : ! - 1': . " ?,:: :-'. , : " . 1,- : 12' ":' 

.An epidemic of 1102 cases of spastic paraparesis in a drought-strioken area 
of Mozambique was Iassociated with a high dietary intake of, Oyanide from
 
6assa6~ roots, Csa was the only crop to survive the drought. ,Due to
 
lack of other food, the roots, which had a high oyanide contentt were eaten
 
without prolonged, sun-drying normally applied t6 reduce toxioity. , Hi h
 
cyanide intake was indicated by very high, seruL levels of SCN. Follow-up
 
studies showed 

= 
t.at the population affected also had a low intake of S.
 

measured as the U'inary excretion of .norganic sulphate. The combination of
 
high cyanide :and low"S intake is the most probable etiology ofthe.
 

arapesiaobserved-but-the results.are not-conclusive. The- neurological 
lesionsmaya have been caused by impaired synthesis of essential S compounds 

' or they may have been an effect of cyanide pcr se. The instability ofW . '. 

'cyanide.inblood precluded its determination. However, the addition of Ag
 
ions to blood specimens was found to stabilize cyanide. This new method 

t
will facilita e transport ,of.specimens in tropial'-olimates and thereby
 
future determJrations of blood' cyanide in cassava-eaters. The ankle clonus
 
rate was high among apparently healthy children from the affected area.
 
Children with clonus had higher 'cyanide intake, measured as urinary SCN.
 
FFuther studies indicated that the 'thyroid gland, in the presence of an
 
a~equate I int~ake, can adaptjto a heavy body burden ofSCN withoUt
 
development of goitre or hypothyroidim. Cassava toxicity may cause
 
problems under special circumstances. However, the yield of cassava is high
 
atid an increased cultivation may. thereby in many areas improve the health of 
poor peasant families, provided that efficient methods for cyanide reduction
 
are used, that 2ose protein-rich supplementary food 's available, and that I
 
supplementation is given when necessary: (AS) See also- 0589
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H03 ANIMAL FEEDING 

~c44V4'j~0580 

25767 BAPRI HAMID, H.,0INTINO N. AIFIN, Z YUVINOSIH. 19814. 
Pongaruh pemberian singkong pahit (anihot esoulenta) erhadap
pertumbuhan dan keadaan kelenjaer thyroid ayam pedaging. (Effect of bitter 
cassava on growth and the thyroid ofchiokens). Penyakit Hei an 

I16(27):173-178. Hal., Sum. Engl.,,bal'., *14 Refs., Illus. (Dalai 
,, nelitan Penyakit Hewan, Bogor, Indonesia) 

Cassava; Bitter'cassava; Poultry; Animal nutrition; Indonesia. 

Diets containing cassava at 0, 15,30, 45,and 60 percent were given to
chickens from 1 day until 7 wk. old, at-Balai"Penelitian Penyakit Hewan
(Bogor, Indonoata). 'Mean daily body wt. gain was decreased significantly

when diets with ore than 30 percent cassava were given. The wt. of the 
thyrotdgland was not affected by.dietary cassava up to 60 percent bu 
chickens given 60 percent cassava had slight hyperplasia of thyroid
epithelial ceilsand colloid deficiency in the small folliolos. (AS) 

~<0581 
214706 CASTAGNETTI, 0.B. 1982. Hanioca nel razionamento dei suini. 

(Cassava in swine rations). Informatore Zooteonico 29(22) :24-28. Ital.,
Sum. Ital., 14 Refs., Illus. (Istituto di Microbiologia e Industrie,
Facolta di Agraria, Universita di Bologna. Uologna, Italy) 

" 

S 
Cassava; Swine; Cassava meal;,Cassava chips; Pellets; Feed constituents;
Composition; Italy.-,. 

K7 

The chemical composition and the nutritive characteristics of cassava are 
reviewed. The advantages and disadvantages of CM, cassava chips, and 
pellets are discussed as well as their potential use for swine feeding in 
Italy. Finally, the protein enrichment of cassava by fermentation with 
Candida tropicalis and the price of cassava'in relation-to that of cereals 
are analyzed, (CIAT)' 

0582 
24585 MAHCHAK, I.V.; PEIKA, M.D. 1983. (El engorde de terneros medianteel use de la semola de tapioca). (Fattening steers using cassava 

semolina). Zhivotnovodstvo no.11:51-52. Russ., 

Cassava; Animal nutrition; Cattle; Cassava meal; Feeds and feeding; Feed 
constituents; Economics. es d d Fe 

Thirty calves of black race between 14-15 me. old were separated into 3. 
groups of 10 animals each to study the effect of cassava semolina on the 
fattening of the animals. During the balance period (36 days) the 3 groups
received a sole ration of 30 kg granulated semolina and concentrate. In the 
basic period (96 days), 140kg cassava, semolina (85.7 and 14.3 percent CF andmaize seed, resp.) were given to group 1, 57 kg to group 2, and 71 kg to, 
group 3. The 3.groups also received concentrate in decreasing amounts with
increased cassava semolina. The inojease in the amount of the cassava 
semolina given'did not ha'e a negative effect on anima2 growth. . The 3 diets 
were also profitable., Cassava semolina can be given to calves for 24 h up
to a value of 70 kg/head. (CXAT) 

0583
26329- NAIR,O.M.; RAGHAVAN, K.V.; NAMBISAN, B. 1979. Prospects of rearing 

er silk worms with cassava leaves. In Central Tuter Crops Research 
Institute. Annual progress report 1978-1979. Trivandrum, India, pp.30-32. 
Engl., 
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Cassava; Animal nutrition; Uses; Silkworm; Leaves; Defoliation; Root 
productivity; Dry matter; Starch content; HCNcontent; Economics; Income; 
Inda 

In a randomized block design with 3 replications, 'the effect of the 
defoliation caused by the rearinS of silk worms opflthe root yield and DH,
starch, and HCN contents of cassava waJ atudied. cCassava root yield was 
reduced by the defoliation treatments. Starch, ,DM, and HCN contents did not 
show variations due to defoliation.& The economiosof rearing silk worms on 

csaapoed, to6 be "tnp6~ e-'C T 

0564 
25783 NICLAIEWSKY, S.; DAGOSTIN, J.; CAETANO, L.A.P. 1984. Substituicao
 

parcial ou total domilho por farinha de mandioca 'em raecoes para suinos 
em crescmento e terainaca. 'Porto Alegre-RS, Brasil, Universidade 
Federal do Rio Orande do Sul. lip. Port., Sum. Pert,, Eng., 15 Refs. 
(Univ. Federal do Rio Orande do Sul, Dept. de Zootosnia, Caixa Postal 
776, 90.000 Porto Alugre-RS, BrPjil) 

Cassava;iCassava meal; Animal nutrition; Swine; Maize; Feeds and feeding;
 
Metabolim; Brazil.
 

To evaluate the effect of 50 or 100 percent substitution of CH for ,aize in
 
growing and finishing pig rations, 2 expt. were conducted, each using 48
 
castrated Large White x Landrace males. In th' 1st expt. the animals
 
received the exptl.,"rations from 54.0 to 98.0 kg (slaughter wt.) and in the
 
2nd. from 23.7 to 97.0 kg. The animals were killed 24 h after reaching the
 
slaughter wt., The hot carcass was evaluated by the Brazilian method of 
carcass classification, described by Associacao Brasileira de Criadores de 
Suinos (1973). A completely randomized design was used with 3 treatments, 4 
replications/treatment, and 4 animals/replication. Thcesubstitution of 50 

- or 100 percent CM for maize improved the av. daily gain and did not affect
 
feed efficiency and carcass characteristics. Although the 50 percent
 
substitution did not affect av. daily gain, feed efficiency, or carcass
 
characteristics in the 2nd expt., the 100 percent substitution affected feed
 
efficiency. (AS)
 

: ' 0585 
23723 ' 1982. PORCS: UTILISATION du manioc. (Pigs: cassavautilization). 

Cultivar no.153:141-142. Fr., Illus. 

Cassava; Swine; Animal nutrition; Piglets; Feed constituents; Composition;
 
Starch content; HCN content; France.
 

The effect of substituting cassava from Thailand (poorer quality) or from
 
Malawi (better quality) for maize in the feeding of growing pigs and piglets
 
was compared. In the ist trial with growing pigs, cassava from Thailand was
 
supplied at 2 levels (15 and 30 pereent) and that from Malawi at only 1
 
level (30 percent). To supplement the lack of amino acids the diets also 
contained soybeans and were Isoenergetic. In the 2nd trial with piglets, 
maize was replaced by cassava from Thailand at 10 and 20 percent and by 
cassava from.Malawiat .10percent. The substitution of high'quality casava 
for maize in the feeding of piglets is possible up to 20 percent and in the 
rati6dn for growing pigs up to 30 percent, as long as the N balance is 
maintained with soybean supplementation. For each 15 percent of cassava 
that ie introduced in the ration, 1 point of soybean cake must be added in 
relation to maize and 2 in relation to wheat or barley. (CIAT)
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their..zZnOaoiannd86 ad.d mea, En and26381 STEVENSON, M.H.' 1985. Effect'of addcassava root el n n
 
theirinteraction on'the'prodution and qualityof' eggs from laying hens.-

Journal ofthe Soience of Food andAgricultur0 360):909-9111 Engl,
Sum. Eng., 25 Refs.' (Agricultural' &Food Chemistry Research Division, 
Dept. of Agrioulture for Northern Ireland, &The Queen's Univ. of 
Belfast, Newforge Lane, Belfast BT9 SPX, Northern Ireland) 

Cassava;. Poultry; Cassava meal; Feed constituents; Eggs; Statistical
analysis; United Kingdom. , 

•
r'. -

A total of2 16 (108 Hisex Brown, 108 Warren Studler) laying hens were Evlr, 
'1of 12 dietary treatments. These were,4 basio diets witl 0, 200, 100,'and
h
600 g added cassavakg, and eac basic diet was further'subdividedand ZnO
 
added to. provide 100 and 200 migZn/kF. None of, the production traits 
measured was significantly affected by either added cassava or Zn0 but there
 
was a quadratic response in food intake to added cassava. 
 ZnO addition 
significantly improved egg quality (asseed by Haugh score)'but did not
 
affect shell thickness. Haugh score was significantly affected 5y added
 
cassava, the responses being significant after 2 wk. of storage. The 
interaotion between. Zn level and oa3sava levol significantly affected egg

quality. (AS) .
 

0587

21692 TE7E, 0.0.; AFOLABI, A.0.; ORISSOM, F.E.0.; LITTLETON, O.K.; OKE,


O.L. 1984. Effect of varying dietary cyanide levels on serum thyroxine
and protein metabolites in pigs. Nutrition Reports International 
30(5):1249-1253. Engl., Zum. Engl., 16 Refs. (Nutkitional Biochemistry
Division, Dept. of Animal Science, Univ. of Ibadan, Nigeria) 

Cassava; Cortex; Solar drying; Feed constituents; HCN content; Swine; Animal

nutrition; Human nutrition; Physiology; Nigeria.
 

Three caesava-based diets containing 0, 96, and 400 ppm cyanide (diets 1, 2, 
and 3) were fed to 30 pigs. The effects on serum thyroxine and protein
metabolites were determined on days 35 and 72 of trial. Serum thyroxine
decreased from diets I 
to 3 on day 35. ,A similar but not significant trend
 
was observed or' day 72. Values obtained on day 72 were slightly lower than 
day 35 on diets I and 2. Serum thyroxine was higher in males than females. 
Serum urea increased with higher dietary cyanide levels for both periods.
Serum total proteins, scrum albumin, glutamio oxaloacetic and 
glutamic-pyruvate transaminases were similar !in allitreatments. Cyanide

intake in pigs has significant effects onthyroid and'protein metabolism.
 
(AS)
 

05' 8
26151 TUDOR, G.D.; INKERNAN, P.A. 1986. Intensive production for large

ruminants based on cassava or bagasse. Yeerongpilly, Queensland, 
Department of'Primary Industries, Animal Research Institute. 23p. Paper
presented at Australian Asian Fibrous Agricultural. Residues Research 
Workshop, Los Balos, Philippines, 1986. Engl., Sum. EnSl., 9 Refs.,

Illus. (Dept. of Primary Industries, Animal Research Inst.,
 
Yeerongpilly, Qld. 4105, Australia)
 

Cassava; Animal nutrition; Cattle; Cassava chips; Concentrates; Feed
 
constituents; Feeds and feeding; Metabolism; Statistical analysis;
 
Australia. 

Two separate expt. were conducted to determine the production'potential of
 
cassava 
roots and bagasse as animal feed. Cattle fattened oi a high energy

grain-based feedlot diet (90 percent concentrate6,10 percent roughage)
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S consumed significantly (P less than 0.01) acre OM (8.8 kg/day) and gained (P 
less than 0.05) live wt. faster l23 kg/day) than the test cassava diet, 
which was also 90 percent concentrate/1O percent roughage (6.2 and 0.99, 

t'resp.). However, the oonversion of feed to live' wt. gain was 13 percent 
"better in cattle fed cassava than those fed grain (6.6,vs. 7.2 kg OH/kg live 
wt.,gain) and significantly (P less than 001) better (26 percent) for feed 
to':carcass gain (7.3 vs. 9.9 kg O/k hot carcass wt. gain). Although feed 
intake and daily gain of cattle fed the cassava-based diet were lower than 
for cattle .fed grain diets, the conversion of food to carcass gain wa; " 

~siniicnty-better." This better -conversion, would posibly7 be -associated 
with the continuous, simultaneous release of N and starch in the rumen 
resulting from the many small feeds. (AS (extract)) See also 0603 0614 
0617 0620 0629 0635 0644 

1,7
 

- ,71



~ ~H0'HCNTOXICITY ANDDETOXIFICATION 

26200 FRAKES, LA.; SHARMA, 
'tisarw toxiciheof'the cyanogen 

R.-P.asCALVIN,,C.1. 1985. 
tlonglycoside linamarin in 

Developmental 
thegolden hamster. 

Pryanogram' .oMCd56, 'Utah State Univ., Logan, UT 84322, USA)tn 

C.''asaa Toxioity; 
Anmlphysiology; 

Linamarin, 
USA,~ 

Laboratory 
'. 

animals; Laboratory experiments; 

*':" 

q 

j 

_,Tlertologmyonie(2 :,o41taiity ,r m.lt e sle, ,- though7 inetoiof hey.ePregnanthansters received at oral dose fat70, 100,120, orn140 m .of 
linamarin/kg oran equivalent vol. yfisotonic saline durin 0gthe early 
'primitive snreak stage of' gestation. A dose of 120 or 14t agthe 

. ,glycoside/k'was.asociated with an increased inoidence of vertebral and rib 
anomalies a" well a., theproductionof encephalocele3in the offspring. 
Thesel dargerxdosesc linearin also resulted in obvious maternal toxicity. 
Lina.arin treatmentiad 'no effe'ct on fetalgbody wt., ossification at' fetal 

, skeletons, embryonic mortality,or litter size.' Although ingestionof the 
:cyanogenic' glycoside was associated with a significant teratogeni response, 

the "efects: o urred only at doses that elicited sins of' maternal 
intoication. (AS) as th p hn 

s 
: 

' 

0590> 
26167 LIEER, I.E. 1983. Resovaeby processing of naturally occurring 

,- toxicants and antinutrients. In Shemilt, L.W. hend.International 
Conference on Chemistry and World Food Supplies, Manila, Philippines, 

' 1982. "Chemistry and world food supplies: the new f'rontiers: paper 
presented. Oxford, England, Pergapon Press. pp.453-463. .Engl., Su . 
Engl.,i49 Ref's.,Illus.'t(Dept. of Biochemistry, College of BiologicalSciences, Univ. of Minnesota, St. Paul,' MM 55108, USA)~ 

Cassava; Lina-marin; 
USA. 

Linamarae; eCN; Procesmsing; 
' 

Toxicity; Detoxification; 

". 

'.' Examples 'of' foods of plnt 'origin are cited whereby natural toxicants have 
been effectively eliminated since if' not demtroyed, by proper processing, 

' these 'may adversely affect the 'nutritive properties of' the protein.' Those 
which are''protein, such as the protease inhibitors and lectins that are 
widely distributed in legumes and cereal 'grains, are destroyed by heat 
treatmentyiand heice' pose little risk to the consumar when such foods are~ 

."properlyroces7ed. Many plants, including cassaaa, contain,-ycosides 
which, upon hydrolysis by endogenous enzymes, release ompeunds which may be 
toxic, In the case of'cassava, 'peeling, cocking (boiling, roasting,'

if frying),. sun-drying, and fermentation help reduce 'its tbxicity. Although
traditional methods of, prep'aration reduce cyanide' content, evidence exists 
that ataxic neuropathy may be associat ed with cassava consumption. 'SuitAble 

"'processing t'echniques or traditional methods of' preparation of'ten take 
advantage of' the enzymatic release of' these toxic constituents in~order to,' 
detoxify such foods. The destructon of' a no. of other toxicfactors may be'~"".' facilitated by the 'use of' enzymes of microbial 'origin. "(AS) see ailso 0576 

' 0579 0603 
' 

' 
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100.b PROCESSING :RODUCT ANDUSES 

OU1 CASSAVATARCA ANDITS PROPERTIES 

A .1 ~ 0591 
2633 	 NAAHAA,7.,PUJHO SSUqANUA T.,, 1985. Starches from yam, 

b''' 	 for the' South Pacific 6Mlfl:-1. Jap. hSum. Engl.I,-Jap. , 21 Rbfs.,

Illus. (Laboratory of Applied Starch 'Chemistry, Faculty of Agriulture,
 
Kagoshiw Univ. 21-24, Korim6to 1-Chbme, Kagoshima 890. Jarin) '
 

Cassava, Cassava starch, Particle size; Gelatinization; 'Jaan.
 

Starch samples were prepared in' the lab. from 3 'typical tropical tuber 
crops, 2 var. each: yam (Guam,wild and cultivatel), taro (Oahu in Hawaii , 
wet and dry-land), and cassava (Sema'rang in Java, bitter dnd sweet). The 
samples were examined for granule size a.d shape, X-ray diffraction pattern,
I ooloratio;,p swelling power-, solubility, and amylogram,aiamong other 4* 

prruperties.Ingeneral, the starch examined'was characteristicof each crop
species; however, there were similarities between the 2 var.of each. yan.
 
starch granules were wall (2-3 microns) 'and the X-ray diffraction pattern

wasE-typer contrasting'with taro and cassava starches which were A-type.

The'starch-I absorption spectra of yam starch indicated a low a-mylose 
 :.
 
content and arelatively short chain length. 'On gelatinization, yam starch
 

..	 had' an exti-emely high' swelling ability and was very hard to break. Taro
 
starch &anules were also asalil and the starch 
had very high values in
whiteness and yield. The other properties of taro starch were found to be 

-'!, intermediate betweenfhoze of yam starch and cassava Mtarch. Cassava starch 
'granules were relatively lerge, geiatinizod easily, and seemed to be soft in 

Pu .- '; structure. '>> . ' . . 

' . , 22760,'NELSON, G0.. 1984. Starch., In Falcon, W.P.; Jones, W0.'; Pearson, 
S.R.;,Dixon, J.A.; Nelson, 0.C.; Roche,.F.C.; Unnevehr,L.J. The cassava 
economy of Java. California, Stanford University Press. pp.91-109. 
Engl., 6 Refs. '

iCasava; Cassava starch; Trade; Hiistory; Uses; Processing; Small-scaie 

> ... 	 ' Processing,' Coats; Income; Development; Labour; Indonesia. 

S. 	 The history of caszava starch in Indonesia and the world staroh market are
 
briefly': reviewed.bp~ef!,1=Household, large-scale automated starch
: medium-scale, la
 

4 :: production'are discussed as well as 
quality, costs, returns, government
 
policies,social profitability, and labor. Thdl'growth in household
 

S 	 production, therole of the bolting mill, and the potenti al starch demand
 
are also analyzed. (CIAT) See also 0548 0597 0601 0604 0616 0638
 
0646 '
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102 , :ZNDUSTRIALIZATION, PROCESSING AND STORAGE2USES 

0593 
l26 192 BJCH, 0.7J1; O'DONNELL, D.C. 1985' Adjunct's used in brewi ,ng. F~ood 

Tchnology in Australia 37(1) :28-30.: ,Engl., Sum. Engl.'4 Refa., Illus 

xentralLaborat~ry, Tooheys Ltd., P.O. Box 58,' Lidoombe, NSW 2141,~ 

ICsava; Fod products Bevezages; Uses; Australia.
 

By definition of the New South Wales Pure Food Act 1908(Australia, beer 

can be produced from malted or unmalted cereal products or any other 

•arbhydrated source. AdjAuncts are definLd and comon adjuncts used in 

brewing are listed together ivith the reasons for their use. Development in 
processing technology has made possible the use of novel adjuncts and lab., 
pilot, and plant trials are described using materials such as torrified 
barley, pregelatinized rice flour, cassava,' and whey-derived hydrolysate. 

Although cassava could be successfully used for brewing, the cost of CMdoes 

not make it an economioally viable adjunct. (AS) 

X 0594 
23772 DE-LA RIVE 2OX-LASOCKI, B. 1982. Man and Manihot. 'Volume 2. An 

annotated bibliography on cassava cultivat.ion and processing among 

Amerindians. Wageningen, Netherlands. Mededelingen van de Vakgroepen 
Sociologie van de Landbouwhogeschool, no.5, 167p. Engl., 138 Refs.,, 
Illus. 	 (Landbouwhogeschool, Hollandseweg 1, 6706 K11Wageningen, 
Netherlands)
 

, .	 Cassava, Socioeconomic aspects; Economics; Production; Human nutrition; 
Cultivation; Cassava meal; Cassava flour; Processing; Ecology; Casave; 
Toxicity; History; Plant geography; South America; Caribbean; Central 
America. 

An annotated bibliography on cassava cultivation and processing among
 

Amerindians is presented; a subject index is also included. The articles 

presented in vol. 1are registered in vol .1Ono. 3of the journal 
"Abstractson Cassava", under the following consecutive no. : 0353, 0354, 

0355, 0376, and 0501. (CIAT) 

0595 
26360 ETEJERE, E.O.; DHAT, L.B. 1985. Traditional preparation and uses of 

cassava in Nigeria. Economic-Botany 39,2):157-164. Engl. ,Sum. Engl., :i 
16 efrs.,Illus. (Dept. of Biological Sciences, Univ. of' Ilorin, Private 
Mail Bag 1515, Ilorin, Nigeria) 

Cassava; Gari; Cassava starch; Foofoo; Cassava flour; Tapiocas; Processing;
 
Nigeria.
 

Various methods of cassava preparation are practiced by different ethnic
 

groups in Nigeria. These methods involve peeling cassava roots, soaking
 
roots in streams, grating cassava, and pressing grated cassava. Other
 
methods include heating sieved grated cassava, boiling peeled cassava roots,
 
and pounding boiled or dried cassava roots. The traditional cassava-based 

products are gari, fufu, akpu, CF, edible starch, and tapioca. 

Detoxification of fresh cassava roots Is partly achieved through cell 
rupture during .Jtting and Erating,soaking in running or standing water in 
earthen pots for 3-5 days, heating, drying, and boiling. (AS)• . o596 
26174 KREMER, R. 1982. Einsatz von Big-Blaster Luftkanonen im 

* tapioka-silo. (Operation of. the Big-Blaster air cannon in a cassava 

S 74



.9iloY' Kftfter 65(5) :204.AGerm, Sum Germ, Engl.,6Fr,, Illus., 
CVSREngiieing GmbH Foerdertechnik, 4330 MOihei, Gernany)
 

Cassava; Industrial ' ! 'Li Germany Federal Republic.machinery; " 
6!:" . '; 4 !. . i>,- . 6,.-

Theifunotioning of anair cannon system that allows the automatic discharge
nt, -ai -descri:be d, - (CIAT)ofcsaa-na-big-silo-plant,-o .is-ransshipcrx~ 

~~ 6" ~0597.6'6 
263142 NOORTHY, S.N . 1979. Structural changes' to 'enhance quality or starch.

Wforindustrial'utilization.. ,In Central Tuber CropsResearch Instituto. 
Annual progress report 1978-1979. Trivandrum, India. pp.80-87. Engl. , 

Cassava; Cassava starch; Modified starches; India.<'6 	 ,,,h,,.i,*"&'. o66Ue ~ i"'iii 
Cassava starch was subjected to steam pressure,, oxidation with bromine under
 
ressure, and derivatization treatments. With the 1st treatment the desirede
 

viscosity could be obtained by establishing the proper treatmentconditions.
 
Bromine decomposed starch even at low,,pressure for small periods, giving
 

.. rise to gummy products that are free-flowing when the temp. is raised. Hig
 
pressure and long treatments gave tarry and granular products. Some ester
 

.	 derivatives were obtained'by, the reaction or the corresponding acid or
 
anhydride with a starchsuspensionin dilute alkali (pH 8). Acetyl rnd
 
malic acid derivatives were more eusily~formed-and tar'taric acid derivative
 
showed some suspension properties. Various catalysts, bases, and reagents 
were used,to accelerate the preparation of the acetyl derivative. The 

efficiency of the catalysts followed the orr SnCl2, MnCl2, ZnCl2, and
 
AlCl3; among the different bases, pyridine was the best. (CIAT)
 

0598
 
20053 NAIGEON, C. 19841. Farinha, gari et atti6k6: Trots facons de
 

pr~parer le manioc lides aux structures sociales. (Farinha, gari, and 
attieke: three ways of preparing cassava which are related to social 
structures). Inter Tropiques Agricultures no.7:12-13. Fr., Illus.
 

Cassava; Cassava meal; Attieke; Gari; Processing; Brazil; Ivory Coast;
 
Nigeria. 	 " 

The processing of cassava to produce farinha in Brazil, attieke in Ivory
 
Coast, and gari in Nigeria is described. Illu!trations are included. (CIAT) 

0599 
21695 NEWELL DUNFORD ENGINEERING LIMITED. s.f. Agroindustrial' equipment
 

for converting cassava into dried gari. Surrey, United Kingdom. 4p.,
 
- - : Engl,,, Fr., Illus.
 

Cassava; Gari; Processing; Industrial machinery; Mechanization;,Nigeria. 

S_ :The industrial machinery, manufactured jointly by the Federal Institute of
 
lndustrial Research, Oshodi, in Nigeria and Newell Dunford Engineering Ltda,
 

)r the mechanization of the process that converts cassava into dry gari is
 
S "presented wiLh illustration . The advantages of the product thus obtained 

and the different steps of the process are described. Design data are given 
for 2 sizes of the procesning units. (CIAT) , 

0600
 
21697 NIVOBA. HOLLAND. 1979. Ccmpat plant; link-system for the
 

production of starch fr,' cassava. Veendam. 40p. Engl., Illus.
 

Cassava; Cassava starch; Modified starches; Industrial starches; Glucose 
industry; Dextrins; Factories; Indotstrializaticn; ,Development; Netherlands. 
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compap~t for t~he 
.' ndurtral/ .staroh, modified 6iar6hes, told-solPblo modified 

~~'A plant processing~ of4 cassava and other root orops into 
+ ehdl 


st~rches, glucose, dextrine,, and coombinations is deocribed,~ ' Thelompaot 
n2VOA ain eeens mOl sI and a spacestr'ucture.r, The 

csapacity of -~he iplant'rangeal betweenS'2000..3000Vkg raw ate'rial/t<and the,~~~ jproduction' iof~400-600 kgh ~A 6iiiplait~ with smler apabiies'is ______ 

constitute bothtypes of planes are,included.< Ztni pointed out :that the 
compact' plants;6loses the gapabetween th largescale.industrial plants andesc pr c tei~
_the i;sall-scale rural industries.,e(CIAT) I ' 

0601 
21700 NIVOBA. HOLLAND. 1978. Cassava ntarch plant; 'processdescription of 

... a plant using hydroyclones. Veendsm. 34p. Engl., ollus. e 

Cemsava; Cassava starch; Processing; Washing; Rasping; Silting; Screening;

Drying; Wastes; Waste utilization; Production; Factories; Industrialization;'. 9i,
 

Deveop~nt;ate re NerhWterand.54 
ireception, iwashing and clanng r
chpping, milling, extraction,+ pulp : + !, 


, i h
:+dewatertIng and'refinlng,' starch dewatering, starch drying 
w t r
system, furthaer handling ofsta p ocess=g;and proesse a pneumatic" +: :,::+
effluent 
a should be conered when selecting the plant 

site, such as water, raw material, roads, infrai~truoture, and envi+roiment', 
are discussed. The paddle washers and drumwashers are described, and the
required equipment is listed, with blueprints, diagrams, and photos of the 
plant and equipment included. (AT.. . 

* 0602 
216)9 NIVOBA. HOLLAND. 1978. an plant; process description of a plant 

for the industrial production of gari. Veendam. 16p. Engl., Illus. 

Cassava; Gari; Processing; Washing; Peeling; Rasping; Fermentation; Drying;
Indu.trialization; Development; Industrial machinery; Factories; 
 .. 3Netherlands. . 

A gari factory, with a processing capacity of 4000 kg cassava roots/h, is
 
described. The processing steps are cleaning, control grating,
fermentation, garification, and drying. The required equipment is specified
and information is given on the operational Parameters and the analysis of
the product. Photosand illustrations of the equipment and blueprintn of 
the plant are included. (CIAT) 

xv, 0603
 
25734. OKEKE,. 0.C.; OBIOHA, F.'C.; UDEOGU. A.E. 1985. Comparison of
 

detoxification methods for cansava-borne cyanide. Nutrition Reports

9' International 32(1):139-147. Engl., Sum. Engl., 16 Refs. (Dept. of
 

Animal Science, Univ.4'.of Nigeria, Nsukka, Nigeria)
 

Cassava; Bitter cassava; Cortex; HCN content; Detoxification processes;

Cooking; Boiling; Drying; Silage; Protein content; Fibre'content; Fat
 
content; Ash content; Ca; P; Hineral"content; Statistical analysis; Nigeria.
 

. :1 
Five different 'methods for the processing of bitter cassava peals are . :described, and compared in relation to their effectiveness in rapid
reduction of HCN. Results show that a significant negative correlation 
exists between HCNdecline and time for each of the methods. Regression

analyses aleo indicate that the min, processing times required to achieve 
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20099 8. TAPIOCA DEXTRIN a supplemen bul teranto:ut cal rie-

cream f rer deIsner Fq dAgiutring 56 9):1i , En .,Illus. 

Cassava;LFaov roducts; Dexronsi rs;oUSA. Africv 

A~~~o taicet rcaaaava , ro NtiLtilh&ChmclCopi 

in 

erodut may be added to desserts having low butterfat onon. 

t Improve crehminess to a :level"obtaln ed in high-butterfat 'desserts , It:o 13is ioable inp ow de r f o r m and may be dry-blended with other ce cream 
9ingrede9tbeTorpadding to cold lqupd n bOil/shortening supplemntatlion 

- may, to in whipped toppings, salad dressings (e.g., fruit-flavored mustard) 
aell as frozen deserts. (Food Science and Technolog AbstracEn)u . 
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103 INDUSTRIAL ICROBIOLOOY 

260 BALAGOPPLA, C. POTTY, 'VP; HORTHY, S. N. 1979. ,Fermentationof 
cassava for industrially important products. -:In Central Tuber ,Crops . 
' hA progess repor~t1978-1979. Trivandrum,India. 

Cassava; Fermentation; Hydrolysis; Cassava flour; Industrial microbiology; 
S 'Alcohol Ethanol; Gaelatinization; I~ndia.'" 

Three sacharifyin agents (acid, malt', and a commercial ar yloglucosidase 
enzyme),:were used for the hydroly!sis of cassava starch in 'tne production of 
alcohol. With the ecid the highest alccijol yield was obtained after 2.5 h 
of hydrolysis and 0.1 N HCi (44.5 ml alcohol/100 mg CF). With the malt the 
highest yield wasrobtained with 15percent malt at 45 degrees Celsius and a 
p iof5.1(32.1ml alcohol/100 j; castiava 'starch). In both cases 
Sacoharomyces :erevieiae was added' tothe hydrolysate. With the commercial 
enzyme the highest yield (23.5 ml alcohol/100 mg cassava starch) was 
obtained with an enzyme conn. of 750 mg and after 24 h. (CIAT) 

0607 
26339 'CENTRAL TUBER CROPS RESFARCH iNSTITUT. 1979. Training report of 

* Dr. C. Balagopal an at the University of Guelph, Ontario Canada (19-4-78 
to 15-M0-78). In ____. Annual progress port 1978-1979.' 
Trivandrum, India. pp.73-74. Engl. 

Cassava; Fermentation; Industrial microbiology; Protein enrichment; 
Analysis; Biochemistry; Laboratory experiments; Canada. 

Several studies on SCP production from cassava are presented. Trichoderma 
viride isolate 1-23 was grown in cassava extract medium co0tining 2.5 
percent starch. The required doubling time for T. viride was 4 h and max. 
mycelial yield was obtained at 28-36 h. The protein percentage in the 
mycelium varied from 44 to 46 and the final carbohydrate 'cnon. in the 
medium was0.70 percent. A mutantof Aspergillus fumigatus 1-21, which 
failed, to grow at 37 degrees Celsius, was used for further studies to induce 
cold sensitivity. Preliminary results Indicated that Cephalosporium 

: eichhoriniae is unable to Grow at pH 6 and above. (CIAT) 

0608 
216714 LIU, S.Y.; LIANG, C.L. 1983. Studies on the efficiency of alcohol. 

production in sweet potato, cassava, and potato Journal of 
Agricuiltural Research of China 32(2):111-121. iEngl., Sum. Engl., Chin., 
14 Refs. (Dept. of Agronomy, Tropical Agricultural Research Inst., 
Wufeng, Taiwan) ' ." 

r, Cassava; Iweet potatoes; Potatoes; Cultiv.±rs; Cassava starch; Alcohol;
Productioz; Fermentation; Industrial microbiology; Taiwan. 

Three starchy crops (sweet potato, coessava, and potato) were used to study 
the efficiency of alcohol production in Taiwan. The alcohol yield of 
starchy crops depended not only on the starch content, but also on the 
yield/ha, water content, growth period, and the degree of starch 
purification. The simplest method for saocharifiation and fermentation was 
to mix the starch with yeast (Saoeharomyces _ereisiae), alpha-aaylase 
solution, and d!stilled water at the beginning of the process, saving energy 
and reducing laborcutts. Using this method,''.uleohol yields of 5.9, 7.5, 
and .2 percent were obtained for sweet potato, cassava, and potato, reap. 
When purified starch was used,. the Plcohol production rates were 9.9,.10.5, 
and 9.5 percent for sweet potato, cassava, and potato, reap. Yields/ha 
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Smountofalcohol c ille fr a 

puiiainprocess, a large'awount of-materialiis'lost Ifthis loss is : 

26thefo No DEICdING. ,83. (Alcoholi ferentation of,ulooked sweetpotato).- Fod andFermentation Indus Iries no6:59-6 Chin., 7 efs.,
 

Casva; Cassava starc~h; Alcohol ;' China .::.. 
Alcohl
production fromouncookadroot materials (potato,swet potato, and 

iasa)inChina I dlsused.c oot starc can,readily be hr-os d bys 

,!.,Aspergtllus niger.• A process in which production .costs would be dec'reased 

"' Technology Abstracts) See aloo 05 8 " 0616 " 
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.00 ECONOMICS AND DEVELOPMENT, 

ADAPTIVE AORICULTURAL RESEARCH ONSMALL SCALE CASSAVA AND RICE 
ADTIVATORSI THE DOMIHNICAN REPUBLIC. ' 1983., AnnualXReport 1982 

Netherlands, Wageningen Agr cultural. University-l;65p. Engl. , Sum. Eng. 

Casava;Casava progr~i~s, Development; Research; Cultivars, Erosion;, 
Interoropping, Bit'.er cassava; Costs; Production; Harvesting; Mechanization; . :Agriculturalequipment; Domican Rupubli6-

The activites of the Aduptive Agricultural Research Projeot carried out byt
the Wageningen Agricultural U.
(Netheriands) and the DominicanRepublio's(

Ministry of Agrioiltue'during' 1981-82 are described and, someresults are'
given. The case studies among cassava cultivators highilighted 3 problems
 
tattheifarmers have to face unpredictable prices, loss of soil fertility, 

an i'ncreasing land shortage. The farmers are'resdy to adapt.their
cultivation 'systems' to,,changing. ecological and market demands. Var.' I'also 
change whenever it is: necessary to adjust tota decrease in soil fertility or
an increase in the demand for cassava ith a higher starch content. Acasa-iva harvesting devica, developed in Surinam, was also' tested; more
research on the planting positln of the, cutting, land preparation, and var. 
used is required to promote this device that makes cassava harvesting
easier. (CIAT) ' 

-0611
 
+25258 AFRICAN PRODUCTS (PTY) LTD. 1985.' Cassava today. 
 ,South Africa. , 

11p Engl., Illus. .. 

Cassava; Cultivation; Soil physical properties; Fertilizers; Herbicides;

Cassava African mosaic virus; Cassava bacterial blight; Tissue culture; 

S rDiplodia;:L" ' Africa.; +Marketn;+],} Forage; Silage; Research; Distribution; Costs; South. .... •} 

*+ A -ynthesis of the development of cassava cultivation in South Africa ispresented as a means to promote the crop in the region by the African 
Products Ltd. enterprise. The agronomic characteristics that make the crop
suit ble for the 2one, general cultivation practices and management,
genexalities on posts and dibeases, marketing guarantees, special facilities
 
provided by-the enterp ise to the farmers, and production costs ars
 

. described. Two testimonies of farmers that have obtained excellent results 
wwith cassava in the region and a brief review of the future of cassava in
South-Africa are presented. (CIAT) . -" -

1. 0612 . 
0

2551 ALONSO Q., C. 1979., Uso potencil-agroindustria. (Potential
use-agroindustry). 

- ' 
SogotA, Colombia. Of tcins de Planeac16n del Sector
 

- - Agropecuario. 11p. Paper presented at Primer Simposio Nacional sobre 
Utilizaci6n y Perspectivas de Is Yuca. Span. -

Cassava; Marketing; Developnent; Economics; Ca+ssava starch; Cassava chips; 
Cassava flour; Olucose; Uses; Trade; Colombia.
 

The 'possibilitiesof cassava industrialization in Colombia for obtaining
products for domestic consumption ad for export are discussed. 

-

The supply

and demand are aralyzed, and the products found 
to have'markets include 
starch, chips for animal nutrition, flours for human and animal nutrition.and glucose (also to obtain industrial alcohols). The uses of such products 
in laundries, the paper, textile, and glucose industries, as adhesivas, and 
to develop and propagate yeasts are mentioned. The export possibilities are 
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analyzed and it is hihlighted that the'demanding markets can be onquered
with quality and prices., It is considered convenient to think~more aboutagroindustrial products and not about those,obtained from the cassava 
processing agoindu'stry, cassava would therefore bean alternativer .;material among'other~ basia materials (potato, maze na)fomwhtive 

-~~jproducts can~be obtained. Thus~a larger setup that 'implies scale economies 
in,wol be-cunr~it-h -sbeqe lower pio'd-ti iF- ' 

mVst/unit with better. technologies and the resultant improved quality. Ifunforeseen deficienies our dua to araw material, it would be replaced byanother, the iindu'stry would continue, and artustained supply would besecured; the 3 key elements that securethe markets' quantity, quality, and 
sustained supply, would thus be available. (dAT) 

r 

~ 0613 
22065 AY,:P. 1985. -Practical application of research results and unknown 

reasons of their efficiency, Examples from Nigeria. Entwicklung
Landlicher Raum:19(6):23-24. EngI., Sum. Engl., Illus. (Institut de la
Recherche Agronomique, Research Projeot B.P. 2067, Yaounde Hesca, 
Cameroon) 

Cassava; Cassava programs; Development;
Maize; Weedingi Harvesting; Nigeria. 

Cultivars; 
a 

Cuttings; Intercropping; 
Ctn;nrrpn 

The International Institute of Tropical Agriculture in Ibadan, Nigeria, in
cooperation with national institutions, is supporting on-farm research
activities in programs for several African countries. Some research results 
on farming systems are presented and the complex effects of research results 
on several levels of development processes are analyzed. Although practical.
work and pragmatic experiences on the village level are empasized, it is
hoped that the examples will stimulate theoretical discussions. (AS) 

0614
26305 BEST, fR.; OSPINA P., B., comp. 1985. El desarrollo agro-industrial

del cultivo de la yuca en la Costa Atlhntica de Colombia. Cuarto informe
sobre el desarrollo de la agroindustria de yuca soca durante el periodo
julio 1984-junio 1985. (The agroindustrial development o cassava on the 
Atlantic Coast of Colombia. Fourth report on the developent of the dried 
cassava agroindustry from.July 1984 to June 1985). Cali, Colombia,
Centro Internacional de Agricultura Tropical. Proyeotu Cooperativo
DRI-CIAT. v.1,49p. Span., Sum. Span. (CIAT, Aprtad0 Areo 6713 Cali,
Colombia) Ar oA 67.a 

y 
& , 

Cassava; Cassava 'chips; 
Production; Statistical 
transfer; Colombia. 

Solar 
data; 

dry ng; Costs; Economics; Development;
Marketing; Labour; Distribution; Technology 

A From July 1984 to June 1985, 13 new drying plants were established on the 
Atlantic Coast of Colombia for a total of 20 plants. During the 1984-85
campaign, these plants processed 7158 t fresh cassava (total of 3006 t dry
cassava), representing an increase of 217 percent over the previous:
r-ampaign. Of the 20 plants,, only 14 gave profits. Plants giving losses 
were late in initiating operations due to delays in the construction; these 
are expected to operate normally during the next campaign. +The 
profitability of some of-the new plants was also affected by the fact that
the groups established to operate them were conformed by farmers-of low or 
no capacity to produce cassava. Therefore, the enterprises were subjected
to the supply of cassavo by non-members, representing no guarantee of 
attraction for membership to the cooperative or association. The attraction 
price of fresh cassava continues to be the main factor in determining the
economic profitability of the drying process. During the 1st semester of
1985, a program was establinhed to produce improvod cassava seed, at both 
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tA~iUhe~farmer and national research, center levels. Th~e technical 'adviso:'y, 
teamin achdepartment have'favorably increased their no. and coverage of 

ca svaa plants; new markets foredry cassava have also been establ.ahed. 
Trade union actions. among armers, involved in the'project have-increased. 
Likewise, gignifi.ative advanceswere achieved in the creation of an 
officiLly recogniLzed federation otfdry cassava producers of theAtlantic 

~ '~' Coast. . FEPROYU SCA. Futur -pl an s~nclude.,th.~ es tablishme nt of .now- ass ava 
drying plants*in C6rdoba 6inh'Suee, '7 in Bolivar, 1 in Atlintic6, and 1 in 
Lesar ltis estim ted that dry 'cassava production in the 35 plants that 

S will operate on th~e Atlantic Coast during the 1985-86 campaign will reach a 
total of approx. 5500 t..(AS-.AT) 

~ '~ ~o615
<26356 i'BODE, P,. 1986,. La organizaci6n carmpesina pare el .eecado de yuc; . . 

an lisis de tres asociaciones de'campesinos que producen yuca sccaen laCosta Atl£ntica de Colombia. (The peasant organization for drying 

cassava;. analysis of three'peasant associations that produce dried 
'cassava on the2 AtlAntic Coast of Colombia). Cali, Colombia, Centro 

Internacional de Agricultura Tropical. Documento de Trabajo no.11. 87p. 
Span,', Sum. Span., Engl., 9 Refs., Illus. 

Cassava; Socioeconomic aspects; Economics; Production; Costs; Cassava chips;
 
Solarbdryings aaketing; Cassava rootat(vegetable); Cassava starch;

Colombi~a ...- , . - .. :. .
 

The work carried out to study the feasibility of organizing the cassava'. 
agroindustry within small farmers' associations on the Atlantic Coast of 
Colombia is summarized. Thr' or the exi..tent associations are analyzed at 
2 levels: the individual farmour's level and the assooiaticn, level. In the 
former case, the factors influencing the small farmers to participate in the 
associations werestudied in relation to land tenure, control over capital 
sources, and cassava marketing. At the associations?, level, topics such as 
members' participation in the association, the role of leadership, and 
institutional structuve were considered. Based on the analysis, the 
circumstances favoring the development of small farmers' associations for 
the production of dry cassava are discussed. (AS) 

0616
 
26317 CENTRAL TUBER CROPS RESEARCH INSTITUTE. 1979. Annual progress
 

report 1978-1979. Trivandrum, India. 228p. Engl.
 

Cassava; Cassava programs; Oermplasm; Plant breeding; Cytogenetics; 
Cultivation; Fertilizers; Intereropping; Root productivity; Plant 
physiology; Cultivars; Salinity; Industrial microbiology; Alcohol; Roots; 
Storage; Cassava starch; Processing; Cassava African mosaic virus; Tissue . 

culture; Plant growth substances; Tetranychur cinnabarinus; Thrips; Mite 
control; Acaricides; Marketing; India. 

The results of the research on cassava carried out in 1978-79 by the Central
 
Tuber Crops Research Institute. India, are presented. The research areas
 
include plant breeding, cultivation and management, physiology, processing
 
and utilization, tissue culture, marketing, and control of CAMV, thrips, and
 
miter.The individual papers are registered in this same publication under
 
the following consecdtive no.: 0434, .008, 01442,0443. 0451, 0456, 0457,
 
0458, 0466, 0474, 0490, 0491, 0501, 0504, 0505, 0506, 0509, 0512, 0535,
 
0536. 0537, 0545, 0548, 055i, 0559, 0560, 0562 , 0563, 0566, 0568, 0583,
 
0597, 0606, 0607, 0628, 0650, and 0651. (CIAT)
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25737 COCK, J.H.; REYES, J.A., eds. 1985. Cassava: research, production


and utilization. Cali, Colombia, Centre Internacional de Agriculture 

-82



STropical. Cassava Program. 752p. Engl. 

Cassava; Physiology; Plant breeding; Germplasm; Ti.sue culture; Cultivation; 
Cuttings, Propagation; Fertilizers;, Nutritional, requirements; Mycorrhizae 
P'henacoccus; Mononychellus; Resistance; Xanthomonas -campestris pv. 
manihotis, Erwinia~caratovora jkassava African mosai., virus; Cassava4 brown 
streak virus; Cassava common mosaic virus; Cassava vein mosaic virus; Frog 

symptomless vii! s; Analysis; Cercosporidium henningsii; Phaeoramularia 
caribaea; Cerco.ora'vicos e; Phoma; Phyllostiota; Sphaceloma manihoticola; 
Quarantine measures;. Roots; Deterioration; Storage; Cassava chips; Drying; 
Animal nutrition; Colombia. - ,-

Thelatest advances in research on cassava, particularly in-relation to 
phy'siology, plant breeding and germplasm, agroncmic practices', pests and 
diseasa, and processing and utilization, are presented. The individual 
papersare registered in 'this same publication under the following 
conseoutive no.: 0445, 0454 0460, 0469, 0496, 0499, 0502, 0507, 0510, 0515, 
0516, 0544, 0546. 0549, 0550, 0555, and 0 56-.- (CIAT) " " • 

051 0 ,- 0618 
24546 DEFFIT, P. 1985. Situacian actual de la producci6n y 

comercializaci6n del casabe en el municipio Aut6noamo Maturin del Estado 
Moi agas. -.(Current situation.of ca.save production and commercialization 
in the municipality Aut6noco Maturin of the state of Monagas)., Tesis 
Ing.Agr. Jusepin, Venezuela, Universidad de Oriente. 65p. Span., 27 
Refs., Illus. 

Cassava; Casave; Socioeconomic aspects; Production; Cultivars; Processing; 
Small-scale processing; Raspinr; Washing; Pressing; Screening; Drying; -' i 
Income; Marketing; Storage; Prices; Distribution; Venezuela. 

.. : 

'-- , 

4;:! - . 

in total, 37 casave-producers of the municipality of Aut6nomo Maturin, 
Venezuela, wero interviewed to (1) identify the productive units in the 
area, (2) know the social conditions of the producersaand the processes that 
compose the elaboration of the product, (3) ascertain the costs and net 
income/casave producer, and (4) determine the'mean quantity-of casavo cakes 
commercialized in the region. The social characterization of casave 
producers is given, and the elaboration process (peeling, washing, rasping, 
pressing, screening. laying out, and drying) and the var' used are 
discussed. An av. casave cake (5 mm-thick and 95 mm in diameter) requires 2 
kg CF for its elaboration. In the peripheral market of Maturin, a very low 
percentae of the total'casave production produced In the area is sold.. 
Marketing asp.. t- (storage, prices, tranaportation) are presented, and some 
recommendations to-improve the-processing technique and the conditions of 
the producers are given. -(CIAT) 

0619 
22759 DIXON, J.A. 1984. Consumption. In Falcon, W.P.; Jones, W.O.; 

Pearson, S.R.; Dixon, J.A.; Nelson, 0.C.; Roche, F.C.; Unnevehr, L.F. 
The cassava economy of Java. Californii, Stanford University Press. 
pp.63-90. Engl.. Sum. Engl., 16 Refs., Illus. -

Cassava; Gaplek; Cassava producta; Fresh products; Cassava leaves.' 

(vegetable); Cassava rocis (vegetable); Composition; Nutritive value; Food 
energy; Consumpti,)n; Socioeconomic aspects; E.'onomics; Prices; Indonesia. 

Thleimportance of cassava and cassava products in the diets of both urban 
end rural residents of Java, Indonesia, is discus~sed. Urban demand Is small 
and mostly for fresh roots, starch, and starch-based products; virtually no 
gaplek is eaten in urban areas. Rural demand per' capita is about 6 times 
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the demand in urban areas ad Is divided.among 3 mom product forms: fresh
4 T'4 gaplek (about 40 and starch andjoot.s (about 40 percent), percent),

starch-based products (the remaining 20 percent) Major differences are
observed among zrural regions 4and by season.' Much more cassava is consumed
In the upland areas of Java and in those lowland areas where irrigation is 

- 'difficult. People in West Java'and on Madura rely neavily onafresh roots,~ wereas otherns eat a, more equal combination of fresh roots and, gaplek. --The
form of,.cassaV a - ntion frequntly reloa~h arvest schedule of,''-"'-~ 
cassava and whether a substitute staple such as rice or maize''is available 

Sat low prices. Changes in denand~for cassava will,depend inipart on changesnaly s s
7in+economio variables. indicates that +

across income groups will lead 'to some inor'ease in per capita cas!ava 
i i a u nif 

orm rise in income 

consumption. The increase would comefrOm more fresh root and starch demand 
•amongimiddle and upper-income- consumers and from more'gaplek consumption byapoor cosumers in rural areas. Major decreases in the relative price of 
" assava.would likely lead to substantial increases in rural onnsumption/)f
gaplek and to, significant increases of fresh rcot and starch demand in both' 
rural and urban areas. 
 In the long term, new food uses for cassava reOts or 
casuava products also hold some promise foi expanding the domestic demand 
for cassava on Java. (AS) 

0620
22756k FALCON, W.P.; JONES, W.O.; PEARSON, S.R.; DIXON. J.A.; NELSON, C.C.;

ROCHE, F.C.; UNNEVEHR, L.J. 11d84.The cassava economy of Java. r 

California, Stanford University Press. '226p. Engl., Sum. Engl. , 169 
Refa., fllus. 

I'.' ; Cassava; Production; Productivity; Climatic requirements; Rainfall data;
Cultivation systems; Socioeconomic aspects; Feitilizers; Costs; Income; 
Labour; Prices; Economics; Consumption; Nutritive value; Food energy;
Oaplek; Cassava starch; Development; Marketing; Distribution; Trade; 
Pellets; Feeds and feeding; Indonesia.
 

'A.itudywas carried out on 
Java to determine whether increases in casaava
 
production are technically and economically foasible, and, if so. whether

increased production might improve food security in Indonesia. Although the
 
major.emphasis .s 
on Java, the study has much broader application. The
 
i:nsight-'that 
can be obtained from analyzing a complete commodity system are 
illustrated; empirical meaning is given to global interdependence, since 
Smuch of Java's cassava economy is conditioned by the Commnwealthi 
Agricultural Policy, thus contributing substantially to the meagre research 
on ceasava. After an introductory chapter that includes a description of
 
cassava'splace in the world food system, subsequent chapters analyze the
 
prospectp for and implications of eypanding ca:asava production on Java by

considering several related topics: the principal cassava producing systems

in upland areas'of nouthern Java; the demand for fresh and processed cassava 
for human consumption; starch manufacture and trade; the oxport market for 
gaplek pellets (a dried form of cassava); mrketing efficiency and price

formulation; and cassava policy in the broader context of Indonesias food
 
policy. Individual chaptors are 
registered in this publication under the
 
following consecutive no.: 0592, 0619, 0621, 0635, 0639, 0640, and 0645.
 
(World Agricultural Economics and Rural Sociology Abstracts) 

0621 .

22763 FALCON, Wp.; JONES, W.O.; PEARSON, SR. 19814. Cassava's role in 

food policy. In _ ; Dixon, J.A.; Nelsov. 0.0.; Roche, F.C.;
Unnevehr, L.J. The cassava econtmy of Java. California, Stanford
 
University Press. pp.163-181. Engl., Sum. Engl.,,7 Refs., Illus.
 

Cassava; Development; Produotion; Income; Labour; Food energy; Prices;
 
Consuoption; Marketing; Processing; Trade;Fertilizera; Indonesia.
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Price policy is discussed in the context of Indonesia's rood poli,'y. ;The 
study of cassava in this country, started in{1979, has showed that this crop

4K can make an important contribution to income growth, 'improvedinome~ 
distribution -through new employment, better'nutrition, and food security. 
Therefore, options for government policy In~advancing growth, equity,
security, and nutrition objectives are analyzed in the light of- theeconomic 
const~rints and opportuni tiesa nticipated for the 1980's.-(CIAT)- -- ---

K ~' 	 0622. 
25271- FRESCO, L. 1982. Women and cassava production; an approach to
 

improving agricultural productivity in rural Zaire. Netherlands,
 
Wagningen Agricultural University. 22p, Also stnmarized in Farming
 
Systems Support Project Newsletter 2(2):3-5. 1984. En'l., 8 Refs.
 

Cassava; Socioeconomic aspects; Cultivation systems; Intercropping;
 
Cultivation; Cassava products; Cassava leaves (vegetable); Cassava bacterialSblight; Cass'ava African mosaic virus; Glomerella manihotis; Mononyhellus; .,
 

Phenacoccus; Phytophthora; Root prodictivity; Marketing; LIncome; Prices;
Soil fertility; Zaire.
 

To develop a more systematic approach for helping women farmers to improve 
their agricultural productivity in the Zairian regions of Kwango-Kwilu, the
 
special features of previous experiences are highlighted. Women farmers 
were identified as the main agricultural producers in'the region and cassava
 
production as the most important agricultural activity. "The role played by
 
women in cassava production and produotion constraints'are described. These
 
include soil-fertility, the system of "crop imposition", pest and diseaae
 

'	incidence, unfavorable agricultural prices, 'absence of a distribution system
 
tor agricultural inputs, lack of knowledge of alternatives for the existing

croppingrsystem, an ineffective agrioultural extension service, poor
 

* organizatton of the farmers, and absence of male labor in agricultural
 
aeotivitie. Women's practices and criteria are discussed as well as the
 
contribution of the existing agricultural research and the exptl. approach
 
used. Regarding the: impact or expt. on extension and research to
 

" rinstitutionalize innovations and thus increase cassava productivity, the
 
improvement of cultivation techniques and the need for reforestation and
 
fallow periods are briefly analyzed as well as the useland multiplication of
 
improved var., the agricultural extension carried out by female community
 
leaders called "animatrices", the government extension service, the
 
nongovernmental agencies network, tools and processing, and agricultural
 
research. (CIAT)
 

0623
 
25209 FUKAI, S, 1985. Estimation of cassava productivity ror ethanol
 

production; final report, St. Lucia, Department of Agriculture.
 
University of Queensland. 76p. Engl., Sum. Engl., 35 Refs., Illus.
 
(Dept. of Agriculture, Univ. of Queensland, St. Lucia, Qld. 4067,
 
Australia)
 

Cassava; Cultivars; History; Climatic requirements; Temperature; Water
 
requirements (plant); Solar radiation; Photoperiod; Fertilizers; Soil
 
analysis; Rotational crops; Interoropping; N; P; K; Soybeans; Root
 
productivity; Mathematical modl; Australia.
 

Research was conducted on the physiology and agronomy of cassava to estimate
 
its potential productivity for ethanol production in northern Australia, and
 
to identify suitable cropping systems. A cassava growth model was developed
 
and used for the estimation of productivity. The study was confined to
 
Queensland and northern New South Wales where existing infrastructure, If 
desired, allows immediate establishment of a cassava industry. Two major 
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env ircnm ental. constraints to, productivity. in northernAustralia ai e low >j j"I
~temnp. in wintei 'ce n'tral' southern Queeansl and. andl n..nortfern. New Suth,4 ' ' 

Wales, "and low availability of water~ in*general,-except in very-hi Igh,- ~, 
aea srainfall these' 6onsraints*and agronomic 'A t:.Without under rfavorable 

conidit idnsB.ifinorthi Q'iensland,~h ioe-redosana- co c-,i yield -of-,-.,~ 
over-20'-t/ha '(dry-wt?. 'In- southern Queensland, low' temp.,'in, winter, will ~" 
'limit~the potential'conomio, yield. to around.-lO t/ha in'dry land and '14, t/ha'. 
u nder irrigtedconditions.. These estimates from:th, model are loso tose 

S exptl.'results. Cv. M AUS 7 is well adapted to Australian oonditions, aInd ~,,* 
p~ro idu'd he highest yield in most ov. trials.~ Rfesponse ~to fertilizer-was~ , .> 

usually small' under thie conditions used, but r'emoval of nutrients from the' "~ 

~soil was Aof ten' qite'hih 4Cropping 'systems .stu'dies Iwith M AUS 7 sh.owed 
t a c grown as a continuous annual to 3yr 'withoutcsropsaoPaup j 
any adverse" effeot. ,Alternatively, It could be" grIown us a perenial-rop.,
 
for 3- yr before harvesting. 'Substantial. eoomic advantages of a perennial "
 
over ean annual cassava system are likely. ,This cv." cant be interoropped with
 
a quick maturing soybean, almost full cassava yield . being. mintaiied~with an

additional soybeangrain yield of about 2 t/ha. (AS) '" 
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25290 OOMEZ F.', I.; TORRES H., M.; ORNELAS A., F.' 1984. Reporte
 
condensado de avances sobre el 'desarrollointegral de la yucm en Hhxico.
 
,(Condensed report on the advances of-integratedcassiava development in
 
Mexico). D.F.,a Seretaria de Agricultura o6xico,
y feoursos Hidrhulicos. 

Cassava; Production; History; Cultivation; Processing, Cassava flour;
 
Cassava leaf, meal; Develop.sent; Uses; Mexico. ' 

Advances' in the projeot of integrated cassava developmsent in Mexico, called 
"the mechanized cultivation and industrialization of cassava", are reported. 
Thetructure of.the project includes (1) cassava rapid propagation 

nurseries,'(2) the machine station,. (3) t.e arable surface, and (14) the 
-. agroindustry. " The products that will beobtained from the primary 


agroindustry include white CF from the'.roots..ith 2 percent protein, green . 
t-'.'CF from theleaves and stems with 17 percent protein, mixtures of the white
 

and green 'COFto'obtain pellets as s'ubstitutes of imported sorghum, purified
 
whiteCF- for huan consumption with 2 percentproteinfor mixtures up to 20
 
percent with wheat flours for breadmaking and up to 15 percent with;maize
 
flours\to make',tortillas, white CF enriched with up to 35 percent SCP, and
 
baland' food. based on protein-enriched cassava mixtures. High density':


~"~'"fru'teuse, ethanol, and sorbitol will. also be produced and, in the future, 
other chemical products: of cassava (up to 132.different ones) will be' 
developed. 'Hopefully in 1985 the physical integration of veveral 12,000-ha 

A' modules will begin, based on an increase of 11000 ha/yrin different 
territories in'.which this national cassava developent hit been prcmoted
'(CIAT) :: , )' .'' •
 

21688 ISLAM, 
Engl. ' 

S. 
* . 

1986.''The 
~ ' 

' 0625 
making of 

'A 

mnanioc. South. February 1986:57. 

'CAA : Cassava; Production; Trade; Prices; Thailand. ' 

The new agreement between the EEC and Thailand 13sdiscuss'ed; it'llows 
Thailand to increase Itscassava export quota,, by 2 million tons (subject to 

>:a' 6 percent import levy) until'the. end of 1991. The Community also agreed 
to Thai demands for greater flexibility'in:the application of the quota 
taking into account the annual fluctuations in production. However, exports 
in any one year can not exceed 5.5 million to S In spite of the help 
provided by the EEC for crop diversification in Thailand, cassava production' ' 
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Sas rincreased by 1.i billion tons;'rastriction-of quotas probably inoreaLsed 
prices in Europe, erouraging faomers to plantacre. (CAT) 

W.7 T 
of "fresh rootstorage. ..ood Polic,10(3).265-277. Engl.,Sum.Engl.',, 

64JAfSSPEN,- WHEATLEY,-1 985,- Ur ban -cassava markts;

3esiIl CT; +eprad 73 Cmi, olomba) < 
tr nf r ce: . + :++ + .. +
r o t ;Colombia.a~at;: 

Although freshcassava'is important in rural nutrition patterns, its role in 
urban food' makess limited and declining. Within the context of 
Colombia, the third mot important cassava- producing country in Latin + 
Ameri a, both the atruoture of the marketing',channel and consumer 
preferences are considered in explaining this difference. The principal
,factor limiting urban market vol. and demand was identified as the rapid

~root' postharvuot deteriorationwhich 'necessitates high margins t~o cover 
are taitgheia techniques which overcome this problem 
are valua ted and their possible positive impact,. through reduction of

'Varketing margins.lon retail nfrmgate prices a well a n urban
 
consumption' is estimated. ' 'A strategy for storage technology adoption is
 
discussed." (AS)-Y,5,.
 

0627. 
2397 1983., de la culture du vianiac en milieu-AMAZ~oF. Situation 

rural. (Situation of cassava in'the rural environent). In Ndamage, G. 
.atorasi, T.; Mulindangabo, J.,, 6ds. Culture et selection du manioo at de 
Ia patate doucqamu Rtwanda. Journtes d16tudes, Rubona, 1983. Compte-rendu. .'i 
Rwanda,: Institut des Sciences Agroncniques du Rwanda. pp.37-42. Fr. 

Cassava; History; Bitter casbava; Sweet cassava; Climatic requirements;
Interoropping; Plant geography;; Production; Statistical data; Root 
productivity;' Development; Riwan~da. 

The'history of the introduction of cassava cultivation in Rwanda is 
presented. There are 2 gruups of var. currently grown: bitter (Eala 07, the 
mo tldiffused) arnd sweet (Mulundi, adapted to the south' and central regions;

!.>- Kiryumukwe Bukarasa, the East; Maguruyinkware).. The requirements~, and to and 

for cassava 'biftivation are described. The av. production in wanda is of 
at 1 x 1m, 'in the 1st season (Oct.-Nov.) to avoid the damage caused by the 

':: green mite. ..It is also' grown in association as the main or as a secondary 2'
 ~ i'K crop. According to che eacological regions and the yields obtained, 'cassava~
is geographically 'divide& into 4 zonas, or irX '3 zonea 
r
area planted. The place occupied by cassava among the food crops varies 

from one region to the other; in general, the oultivation of cassava 
increases with.the reduction of arable lands, an indication of an advanced 
degradation that deserves. Iind improvement' meaures. The main constraints 
of cassava cultivation are (1)lack of available lands, (2)disorganized
smrket (no price control of' either fre;h cassava or its by-products), (3) 
pests and diseases (CAMY, taoterioses, and green mite), and (4) limited 
utilization. Recommendaticnoe to increase cassava, production are given,

these in'olude soil improve ent with organic and/or 'mineral manures, 'the
 
organization of the 'cassava market, and the utilization of a p' ofi-table
 
technology. Also in the shrt- and lung-term, high yielding resistant var. 
must be developed. (CIAT) , 

0628
 
26354. LAKSQHMI,K.R. 1979. Market .rendlin cassava. In Central Tuber
Crops Rcrearch institite Annual progress report 1978-1979 Trivandrum,
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a.nnd d. 'E
 
asa 	Prices; Produotion; Marketing; India.w
 

"The,longmtertrend:and seasonal fluotua"tions.in.cassava prices-in India....
 
. . and the 'responsiblefato' -identified,
estimated .were': 
 Te eat atunreof 

n"oeubrelationship between thedpriceaaa prod tion o cassava and 
tho6'6 	 established.~ In Kerla,thecompound
-cosesubstituteswas' also 

egrowth production growthrate, nprsodtiitygro Lh 'rate were, 1.9,area, 	 aid 
and. 1 

.4 percent, rep.- itis concluded thatthe farmers', *hatfof.
 
harvestingthe area underpcassava by, lots tosuit their convenie00'e and the
 
availability 'of buyersmay 
 explain the lack of seasonal fluctuation in the
 
.farm price of' cassava. (CIAT) p 
 re
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2252 LEIHrER, . 1985. Integrierte maniok-erzeugung und -vrarbeitung' 
,v 	 in Kolumbien. (Integrated ncassava production and processing in

Colombia). Entwicklung Land.cher Raum 19(6)a:2a-2;' * Germ.. Sum. Engl..
5 Refs..Illus. ,Ur.iversitat Hohenheim, Institut fur Pflmnzenproduktion
in den Tropen lnd Subt'ropn, Kirchnorstrabe5, 7000 Stuttgart-Hohenheim, :'. 
Germany) '' 

Cassava; Cassava chips; Solar drying; Developsent; Marketing;kroduhtion;
Colombia.' 

In cooperation withhthe International Developent Research Center and the
Colombiin development service' DRI, CIAT has initiated a pilot project on the

northern"coast of Colomtia directed toward the fragmentation 
 and solar
 
drying of cassava for 
 the feed industry, I.e. the integrated production,
processing, and marketing of cassava. Thim project is liable to become an 

::' '/:'::."
on:the regional level .and far beyond ;it.'Since 1i963,
"the idea and its. ..". ..::
 
::realization .have'spread from' the"north coast ofColombia toPanama,
Domnican 	 : ? :::i
 epublic, andeexio in form of a seroessof smallholder self-ad
ormganzations mong the cassava producers. rhe pilotprojeet representshe

thusa suocasful example of how technology development by research can be-ss,
 
tansferredintop atte, and h mitisn in a positioncto positvely.
 
Theinuenceuthelivngrstandardeof th rur epopulation In alarger iur 
 A 

n eo reial leve.(An it.ine193 'h ie an i 

)25784i LIBONATI, V.F.; ANDRADE, J,C.-DE; GUERREIRO, P.M. DA S. 1979,. :; i
 
-,Producao dos principais alimentos: de origem vegetal: mandiooa,..' .. ;
(Prodution of the main 	 "C;tasfer;rduin pR foods ofrvegetal orfgn:o assavao rdcticevhwityi; ias meoltio main,posziielorAlguns aspetos da producao depalmento noEstado doparcl mPA
 
hurasi, ascca de Cenlaho Agrarof
tcnlo a Serven de De uen' eao 

':'::.ii::iInformacao. Informe T~onioo no.l. PP.4-8,57-76. Port." ) :+:"
 

in food products o thestateof Par& (Brazil), among them cassava, 
arepresented Produtiondata orethe1970-76 period importane of thei
 
Taropin ftheodp rotso -testtems,
anduses (farrha) are indicated.a,
 

cro' in:thestat, 
 cropping>sytes an use (frna areinicated
(CIAT)
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2656 1985. MANIOC MOUNTAIN. ,Economic Developoent Report. Septtmber~1955:11-12.lIEngl.-< 
 11' 

S Cassava; Trade; Thailand.< 1 
'" 

The tradehagreementbetween the EEClcountriem and Thailand' 
 " to reduce the 

cassava importoquot" ofih lattdris;disoused, and the difficulty of'the

diversification from cassav~a into other crops,1 such am rubber and cashew 
nuts, iihihe.(IT 

2J~~~726~~~~ 063271985.'Estudiode ~ niprats'ne.
 especies ma 
impn
pam 'en el ampeoto de la produoci6n y I comerialiiaci6n: la mandioca.(Studyof the most important species in the country regarding production
and commercialization: cassava). Municipalidad de Asunoi6n; Mercado
CentraldeAbasto. Asunci6n, Paraguay, Departamento de Asistencia T6cnica
 
Operacional. 25p. Span., 4 Refs., Iliu s . 

Cassava; Histoi7; Plant geography; Plant anatomy; Bitter cassava; Sweetcassava; Cultivars; Cultivation; Climatic requirements; Coats; pH;,Land
preparation;)Planting; Timing; Sparcing; Cuttings; Storage; Weeding;
Harvesting; Fertilizers; N;FP; K; Economics; 
 Root productivity; Erinnyis
ello; tononychellus"taajoa; Tetranychus urticae; Oligonychus peruvianus;Thrips; Silba pendula; Anastrepha manihoti; 
Anastrepha piokeli; Aleyrodidae;

-
Aonidomytilus 
albus; Atta; Vatiga:illudens; Vatiga manihotae; Phenacoccus

manihoti; Insecticides; 
Xanthomonas campestris pv. manihotis; Cercosporldium
henningali; Cercosporp vicosae; Phaeoramularia cmanihotis; Erwinia
 
carotovora; Erwiaia ca.asavae;
Consumption; Oidium; Phytopthora; Marketing;, Distribution; "_.Prices; Cassava products; Paraguay. 

situation of 
cassava In 
 araguay is presented.
PThe Its origin, geographical

distribution,


' var. used, and production and costs are described.Cultivation practices (soil and preparation, planting time, materials, and
S ways, fertilization, harvest) are indicated and a list of the main pests andidiseases is given. Marketing, distribution, and prices are discussed and
the commercialization in Paraguay is compared with that existent in othercountries.'Finally, some typical dishes are mentioned. (CIAT) 

~ 0633( 23934 NDAMAGE,0. ; GATARASI, T. ; MULINDANOABO, J., eds. 1983. Culture ats~leotion du manioc et de la patate deuce mu Rwanda. (Cultivation andselection of cassava and "aweet potato in Rwanda). Journes d16tudes,
Rubona, 1983. Compte-rendu. Rwanda, Institut des Sciences Agronomiques duRwanda. 12 5p. Fr., 63 Refs., IllIus. 

Cassava; Selection; Cultivation; Propagation; Intercropping; Cassava African
Sosaic ~virus; Xanthomonas caspestris pv. cassavas; Mycoses; tlononychellus
tanajoa; Disease control; Mite control; Human jutrition; Composition; 
Rwanda. 

The following topics on the cultivation and uelection of cassava and sweet
potato in the country, presented at the study sessions carried out by theInstitut des Sciences Agxonomiques du Rwanda, are discussed: influeme of-.:j": ecological' factors on growth and yield, multiplication and diffusion, 
- association with other crops, main pests and diseases, importance in thepopulation's iutrition, and chemical ."mposition. Preliminary results onthe selection of cassava, the situation of cassava cultivation in the ruralmedia, and several methods for its propagation are also presented.Individual papers are registered :in this publication under the followingconsecutive no. 0446, 0467,. 0480, 0482, 0503, 0532, 0558, 0574, 0627, and
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0649. (CIAT)
 

0634
 
26177 N.D. ENGINEERING OF SURREY, ENGLAND. 1985. Cassava conversion-the
 

Guinea project. African Farming and Food Processing March-April
 

1985:28-29. Engl., Illus.
 

Cassava; Gari; Processing; Development; Factories; Guinea.
 

The establishment of a cassava farm/gari factory complex (site location) in 

Guinea is described, an well as the prneessing of cas.,ava into gari. (CIAT) 

0635 
22761 NELSON, G.C. 19b4. Gaplek. In Falcon, W.P.; Jones, W.O.; Pearson,
 

S.R.; DieAn, J.A. ; Nelson, G.C. ; Roche, F.C. ; Unnechr, L.J. The cassava 
economy of Java. California, Stanford University Press. pp.110-135. 
Engl., Sum. Engl., 19 Refs. 

Cassava; Gaplek; tnimal nutrition; Feeds and feeding; Trade; Dvelopment; 
Prices; Processing; Cassava chips; Pellets; Costs; Indonesia.
 

The export market for gaplek chips and pellet in Indonesia is analyzed.
 
Since the establishuent of the agricultural policies of the European 
Community and the binding of the import tariff on gaplek products to 6
 
percent, the European market has teen the major determinant of international 
trade in gaplek. The develo|mcnt of this trade durJng the 1970's in 
reviewed, and the policies of thn European Community during the last years 
are discussed. (CIAT) 

0636 
25292 OKlOO, B.N.; AY, P. 19811. Nutrition in the research and training 

activities of lITA. In Pinstrup-Andernen, P. ; Berg, A. ; Forman, M., 
eds. International agricultwal research and human nutrition. Washington, 
D.C., International Food Policy Research Institute. pp.125-139. Engl., 7
 
Refs.
 

Cassava; Cassava programs; Research; Cultivarn; I1C content; Selection; 
Resistance; Cassava African mosaic virus; Yanthomonas campestris pv. 
manihotis; Harvesting; Mechanizaticn; Leaves; Protein content; Development; 
Nigeria. 

The various aspects of the research and trairng carried out Ly the 
Internationrl Institute of Tropical i0'iculture (1ITA) that have nutritional 
implications for the commodjtie3, farming nystems, and geographical areas 
covered by its mandate are reviewed, Tke stages in the food chain that are 
affected by IITA's research, the problem of evaluating the nutritional 
effects of IITA's worn, and directions that can be taken to ensure that its 
future research, training, and related activities will have more effective 
nutritional content are considered. in relation to cassava, the search of 
high yielding, low HCN var., resistant to CAMV and Xanthomonas campestris 
pv. manihotis, and easy to harvest mechanically iq analyzed as well as the 
research on cassava leaves and their use. (CIAT) 

GC&37 
26371 OKORJI, E.C.; OBIECIIINA, C.O.B. 1985. Dases for farm resource 

allocation in the traditional farming system: a comarative study of 
productivity of farm resources in Abakaliki area of Anambra State,
 
Nigeria. Agriculturai Systems 170):197-210. Engl., Sum. Engl., 4 
Refs. (Dept. of Agricultural EconomicscUniv. of Nigeria, Nsukka, 
Nigeria) 
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Cassava; Productivity, Eio mics; Labour; Costs; Income Nigeria. , 

Astudy.was. carried out in Anambra State Nigeria, to determine the return 
to'6'.iliz'ation of4 farm resnurces~in 3'crop enrprires: a ya-m-based crop 
mixture .'cassava-based c :p'mixture, and rice.' It was found. that~pie

-land-, lor.-nd, a large proption of household caah "ere allocated -' 
to' the produotion of.the yam-based 'crop mixture relativeto other crop 
enterprises .. Cost rot analysis indicated that all scarce resources such 
as labor,, land, and capital were more productive in monetary terms inthe 
cassava-'based crop aixture'and the rice enterprises than in the yam-based

Sone. The cultural valiue of yam transcenids the monetary and food security 
,values; it inoludes intangible values, such s social status. The' special

4'place'of yam in thie crop production system militates against~ipratical,. 
Ssolutions such ac the transfer o~ffarm resources from the le~s productive: 

yam-based rop mixture tojthe more produative enterprises. (AS) 

25257 O:.VEIRA"F .N.S 
o638 

'155, A cultura da mandioca no Estado de Rondonia. 

(Cassava oultivtir.(1 'the state of Rondonia). Porto Velho-RO, Brasil,, 
EmpresaBrasileira de"Pesquisa'Agropecuria. Unidade de Execucao de .--

Pesquisa de Ambito Estadual de Porto Velho. Documenton no.14410p. 
Port., 1 Ref; (Empresa Brasileira de Pesquisa Agropeuria, Unidade de 

'Execuco de Pesquisa de Ambito Estadual de Porto Velho, Caixa Postal 406, 
78.900 Porto Velho-RO, Brasil)

maa ,ca~var'eltre;Producin rdtvt 

. 
. 

. 

Cassava;,Cassaa meal; 
processing; Brazil,'

4 
, >". . . ' .. 

Cassavastarch; 
'.. . .. . 

ucti; Productivity; 
o l 

Small-scale 
ion 

. 

The situation of c isavv, cultivation in ,the state of Rondonia, Brazil, is 
described reg rding technical and economic aspects. Seventy-five percent of 
the production of roots is transformed Into flour at the same site where it 
is produced and In a rustic form. The crop Is more widespread in Porto 
Velho 19.3 percent), Colorado D'oeste (18.5 percent), and CuajarA Mirin 
(111.9 percent). In 1982-83, 24,253 ha were planted with a total. production 
of 407,608r't roots. . Cassaa cultivation in the region is characterized by a 
lcw index of technology adoption. (CIAT) . 

-

0639 
22757 PEARSON, S.R.; FALCON, W.P.; JONES, W.O. 1984. Cassava and'Java. 

In Falcon, W.P.; Jones, W.O.; Pearson, S.R. ; Dixon, J.A.; Nelson, 0.C'.; 
Roche, F,C.; Unnevehr, L.J. The cassava economy of Java. California, 
Stanford Umi.versity Press. pp. 1-7. Engl., 7 Ref's. 

Cassava; Economics; Production; Harketing; Consumption; Indonesia. 

The importance of the study of cassava in Indonesia is discussed. In this 
country cassava is regarded as a positive solution to reduce rice imports. 
The situation of cassava in the world food system is analyzed. (dAT) 

V 
0640 

22758 ROCHE, F.C. 1984. Production systems. In Falcon, W.P.; Jones, 
W.U.; Pearson, S.R.; Dixon, J.A.; Nelson, O.C.; Roche, F.C.; Unnovehr, 
L.J. The cassava economy of Java. California, Stanford University Press. 
pp.8-62. Engl., 30 Reft.. Illus. -. 

Cassva; Production; Costs; Income; Cultivation systems; Development;
Economics; Root productivity; Erosion; Zocioeconomci h&spects; Rainfall data; 
Timing; Harvesting; Fertilizers; Tetranychus urtica.'; Oidium; Xanthomonas 
campestris pv. manihotis; Connumption; Oaplek; Cassava starch; N; P; K; 
Cdtings; Intercropping; Prices; Development; Indonesia. 

4 
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:Caava pioduc ton in6J 'ayaydIndonusia during the 1970's is, analyzed ' The 
maino 1produotio systems are described and"%thea'aoolimatio andtscioeconomicS 2 

gege~vedb of a arreviawed', The re tsa oaessave podcino g regions 
village-level is de et' d utin3 of, the major producing regions are 

.- ented. -The 0potentia benefitenofusiao pavds.oulturmalpracties aem 
Sdiscussed, and' the ecnmcaa in iulnlfaot~i' thatinueu 

'1Idaptability'and. regiounal<distr bution oflteetco'ge are-analyzed.I<}<
4 .Finallyi altern atves'todev eloppreviously ignored upaadbroppingpolicy 


w te"sa e t nr sales;!: CiT !:A
 

b76559 O UFF, S. 1985. Estimado 9osto eapxoy para2362 	 del de instetucional 

! asociaciones eouts , a ColcobisaPren d en Costa Norte de 
;1 processing-associations 'on 'th'e Northern Coast of Colombia). Cali, 

'~'Colombia, Centro Internacional de 'Agricultura Tropical. Programa de Yuca. s 
Doumento de Trabajo' no.3. 23p. Span.,, 2 Rfs.a, 

5 '. 	 Cassava; Developcent; Cassava chips; Solartdrying; Cassava programs; Coats, 
Economics; Colombia. nt 

caassava anaracteostolo;oaof a.rodedn n. 0h : 
The' nstitutional costs involved in the promotion and devlopent of cassava 
processing plants on the Northern Coast of Colombia are presented, annd the 
implication that these mighthave on future plans is analyzed and discussed. 
(dIAT) ~ *51< 	 >S 

23763 ROMoANOF, S. 1985. Looking at the books: soaln'acoounting of three 
cassava drying (appropriate techi=logy). cooperative associations in 
Colombia. Call';Colombia, Centro Internacional din Agrioultura Tropiial.
Cassava' Program. Working Document ro.2. 34p. Engi.,,!1 1 nefs.. "fllus. , 

Ca.3sava; Socioeconomic aspects; Casmava chips; Solar dryin&; Costs; Prices;,
1
 
Income; Economics; Colombia. 

The social infrastructure of. the farme~rs' asrotdations on the Northern Coast 
of 'Colombia that producz dried' cass'ava chiips is analyzed, and the benefits 

5
received by both members an~d nomembers are 'indicated. benefits'The 


r~eceived by the memberswvary, depending on the affiliation and the member 
1 
 himself. Political, ideollogical, and sociological factors affect the no. of 

ben'~ficiaries. ' No matter how homogeneous the am-mbership of an association 
or cooperative is,differential participmtion can create interest groupsI 

IIwithin-'the association that will determine the group cohesion 'and the use of 
resources. The lower the price an association pays for cassava, the more 
the.5 o-sales members benefit from membership, 'and thin hiiher the price, the 
more the high-s-ales members benefit., Low-income members benefit more from 
wages *and profits than from sales.L- (CIAT) 

0643
 
21696 TEXACO 'AORO-INDULSTRIAL (NIGERIA) LIMITED. 1984. Texagri. A key to 
SNigeria's green revolution. Abeokuta, Nigeria. 23p Engi., Illus. * 

,Cassava; Developenit; Production; Carl; Cultivation; Climatic requirements;;
Cultivation systems; Lend preparation; Herbiciden; 'Fertilizers; Insect
 
control; Predators and parasitfa; Disease control; Processing; Dietary
ialue; Power sources; Labour; Nigeria. ' * I 

The philosophy and organization cf the private enterprise ToeXagri of Texaco' 
in Nigeria are described;>'its objective is the modern production of cassava 
and its by-product gari. 'Leneral aspects on cassava5 including~history, 
botany, adviantcZas, ecology, misunderstandings about the crop, nutrition, 
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,toxicity, and industrial use:are presented. The edaphoclimatio and t{ 

sociological (farmers association) charact'eristics of the Texagri cassava 
plintation are described,: andinformation is presented on the gari. 
production factory Cfacilities 'and labor) and'tbe'progresslachieved. The 
ctl iira praotices, ca ssava'lone from tho Interational Institute of 
Tropical- Agriculture (IITA ta arTie-used and the yields obtained, peat and 
weed cn and crop. rotatio' are, described in detail; theadvantages cf

~4"us~ng improved clones areialso discussed. .Currently, the ZITA cassava clones 
o V30555and 30772, resistait toCA andCBB, aro produced. (CIAT) .. 

11 

" 

r 

" 
'I' 

"23494 THORNTON, B.S. 1973. 'Agriculture In south-east Ghana; summary 
report. Birkshire, England, Univerbity of Reading. Department of 
Agricultural Economics and Mi:nagement. Development Study no.12., v.1, 221p 
Eng., Sum. Eng. . 77 Refs.,Illus.. (Dept. ofAgrioultural Fcon ics &1 
Management, Univ. of Reading, Berkshire,'ROg 2AH, England) 

Cassava; Socioeconcmic aspects; Cultivation; Culcivation systems; Labour; 
Marketing; Development; Research; Climatic requirem.nts; Weeding; 
Processing; aari; Prices; Cassava starch; Cdnsumption; Cultivars; hana. 

The agrcultural and socioeconomic situation in Ghana is. presented. The 
main agricultural 'products (maize, cvssava, groundnut, and oil palm) are 
analyzed within the context of cultivation systems, abr, capital,.- , 
marketing, 'and possibilities fur improvEment. Riecommendations for the 
agricultural developzent planning in the country are Dresented. (CIAT) 

A ' ''0645 

22762 UENEVEHR, L.J. 1984' YrketinE end price formation. In Falcon, 
W'.P.; Jones., W.0'; Pearson, S.R.; Dixon, J.A.; Nelson, G.C,; Roche. F.C; 
Unnevehr, L.J. The cassava economy of Java. California, Stanford 
University Press. pp.136-162. Engl.,'4 Refs., Illus. 

>, 
Cassava; Markuting; Trade;.Prices; Cassava roots (vegetable); Gaplek; 
Distribution; Socioeconomic aspects; Costs; Storage; Indonesia. 

I 

The marketing efficiency and the capacity of the market to expand operations 
in response to an increased supply of and dewand for cassava products i," 
Indonesia are analyzed. The components of the cassava system are integrated 
through examination of domestic and international price determination for 
cassava products. (CIAT) " " 

'" ' 

' ' ' 0646 ' 

24724 WAROIONO, J. 1985. Cassava improvement in Indnesia, Bogor, 
Indonesia, Research Institute for Food rrops. 49p. Paper presented at 
C' 'cassnva Research Short Course, Cali, Colombia, 1 85, Engl.', 16 Ref., 

Cassava; Production; Uses; Consumption; Cassava products; Cassava starch; 
Oaplek; Cultivation; Planting; Timing; Land preparation; Cuttings;'lWeeding; 
Fertilizers; N; P; K; Tetranychus uwticae; Gidium; Xanthomcnas campestris 
pv., ranihotis; S3oil physical properties; Harvesting; Processing; Marketing; 
Distribution; Packaging; Income; Indonesia. 

Different:aspects of the cultivation, utilization, and economy of cassava 'in 
Indonesia are described. The production systems are presented, and cassava, 
utilization for human consumption and for industrial purposes in the 
manufacture of starch and gaplek is discussed. The current cropping system 
is described, and recommendations on planting time, land and cutting 
preparation, weed control, fertilization, harvesting, and postharvest 
technology are presented. )The exlstent marketing channels, means of 
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transportation and packaging, and the benefits received by the cassava
 
producers are reviewed. (CIAT)
 

0647
 
25252 WONGSARIVEJ, S. 1983. Potential markets for Thai tapioca starch. 

Mag.Sc. Thesis. Bangkok. Thailand, Thammanat University. 147p. Engl., 
Sum. Engi., 29 Refs., Illus. 

Cassava; Cassava starch; Casaava chips; Pellet.; Trade; Marketing; Uses; 
VLG; Paper industry; Textiles; Food products; Alcohol; Confectioneries; 
Develocment; Thailane. 

The potential of both dcmestic ard foreign markets for Tiai cassava starch 
was studied. Domestic demand of cassava star ,h comes frcm 2 groups: 
industries (811 percent) and direct human consumption (16 percent). Cassava 
snarch is used an raw mater!al in food, monosnditi glutassite, paper. and 
textile industries. For direct numan consumption, car!;ava starch is mostly 
ujed in home-cooked ford. The domestic -,rket is quit, reliable and has 
good potential, with ar. uv. growth rata of approx. 10 percent. The major 
foreign markets for Thai casu:;va starch are Taiwan, Japan, Belgium, and USA, 
which acco-:.nt for 87 percent of' total cassava :tareh exports. It is 
concluied that the prospect of forinrruts is, quite limited by the 
restrictions., for ins tavnce the: ir:ort qucta and turiff ir. Japan, and the 
competition with Io Utarlr.. It wA -2!!o found that the moset important 
factor limitir:g Thai cas:sava est orts is the restrictioron in each country 
aimed at protecting .',al rtar'clus. How'ever, Pel gilz and Singapore are 
other highl potential markets, though not for halr' dos:-.tio consumption but 
for rc-exportir:g. Other potenti t forign r. rl:ets are France, Malaysia, 
Germany, Australia, and Klanrladesh. Fhe av. growth rate ,f the cassava 
export umrl:t is about 21 ;ervent. The alterrative uses of cassava starch 
(ethyl alcohol, sugar', and ICr) ar recssr:ded. (A-) See also 01182 0582 
0592 0600 0601 0602 06119 
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KOO OTHER ASSOCIATED COMMODITIES 

K01 ROTATIONAL SCHEMES AND INTERCROPPING
 

064 b 
23495 NEUMANN, I.F. 1984. La promotion des cultures assocides au projet.
 

(The promotion of project-related crops). Nyabisindu, Rwanda, Projet
 
Agro-pastoral de Nyabisindu. Etudes et Experiences no.4. 8Op. Fr., 6
 
Refs., illus.
 

Cassava; Intercropping; Soil fertility; Sweet cassava; Bitter cassava; 
Planting; Spacing; Beans; Soybeans; Erosion; Soil conservation practices; 
Rcot productivity; Rwanda. 

The exneriences of the Projet Agro-Pastoral de Nyabisindu, Rwanda, related 
to the development uf improved crop associations, their dissemination and 
importance, are described. The traditional associated cropping systems are 
summarized and analyzed based on the results of the survey carried out by 
the project among 66 farmers. Recommendations on the dissemination of 
associated cropping to control diseases and erosion are given. When cassava 
was associated with beans and soybeans at different plant spacings, root 
productivity was 3.5 Limes higher in the aesociation than in the pure stand 
(9.07 vs. 2.37 t/ha). (CIAT)
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23940 NYABYENDA, P. 1983. Association de la patate douce et du manioc
 

avec d'autres cultures. (Association of sweet pctatoes and cassava with 
other crops). In Ndanage, G.; Gatarasi, T.; MulJ ndangabo, J.. eds. 
Culture et selection du manioc et de la patate teuce au Rwanda. Journtes 
d'Atudes, Rubona, 1983. Compte-rendu. Rwanda, Institut des Sciences 
Agronomiques du Rwanda. pp.60-67. Fr. 

Cassava; Intercropping; Beans; Soybeans; Cowpea; Groundnut; Maize; Root 
productivity; Rwanda.
 

According to a study ca,'ried out in 1982 at the Faculty of Agronomy of the
 
Unversit6 Nationale du Rwanda in Gashumba, cassava and sweet potato are the 
crops least planted in association with others. Since 1978 the Institut des
 
Sciences Agronomiques du Ruanda carries out intercropping trials to 
determine the advantages of the associations over the pure crops, to 
identify the most profitable associations, and to study the feasibility of 
their generalization. Legumes, grasses, and tubers (cassava, -weet potato, 
and potato) were therefcre planted in binary and tertiary trials. Cassava 
trials were planted in Karama to test its ccmbinationa with beans, soybeans, 
cowrea, groundnut, and maize. An increase in maize and legume yields was
 
observed compared with those of the reap. monocrops, but monocropped cassava 
gave the highest yield. In Karama in 1982, 2 cassava ani rweet potato 
intercropping trials were also carried out: the 1-t to determinc the optimum 
planting dates of the associated crops and the 2nd to eval,.,ate the influence 
of compost on the associated crops. Both crop!s proved to be more profitable 
planted in monoculture. (CIAT)
 

0650 
26328 PRAHAKARi, MOHANKUMAR, NAIR, 1979.M.; C.R.; G.M. Intercropping 

legumes, vegetables and medicinal plants in cassava. In Central Tuber
 
Crops Research Institute. Annual progress report 1978-1979. Trivandrum, 
India. pp.25-30. Engl. 

Cassava; Intercropping; Maize; Groundnut; Cowpea; Legume crops; Beans; 
Soybeans; Planting; Spacing; Root productivity; Productivity; Prices; 
Income; Economics; Cultivars; India.
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In a 1st expt. with 12 treatments and I control, the possibility of
 
intercropping 2 crops with cassava during its growing phase was studied.
 
All associated crops reduced the productivity of cassava roots. In addition
 
to the control, the combination cassava/cowpea gave the highest yield (25.21
 
t/ha). The most profitable combination was cassava/peanuts. The
 
agroclimatic conditions of Kerala, India, did riot favor the planting of a 
2nd crop in association. In a 2nd expt. in a randomized block design and 3 
replications, cassava was intercropped with 5 vegetables. The highest yield 
(18.87 t/ha) was obtained with cassava in monoculture (control) followed by 
the combination cassava/beans (16.60 t/ha), which was also the most
 
profitable. Cassava yields were not significatively different for the
 
different treatments. In a 3rd expt., the possibility of intercropping
 
cassava with medicinal plants was studied. Of the 2 plants studied, Vinca
 
rosea and Cassia angustifolia, unly the 1st established. Cassava yield was 
not affected. In a 4th expt., 7 var. of Cajanus cajan were intercropped 
with the cassava var. 11-1687. Cassava yields were not significatively
 
different among the different var. and spacings. The design of another 
expt. to study the effect of the different fertilizer combinations on
 
associated crops is indizated. (CIAT) 
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26336 RAMANUJAM, I.; INDIRA, P.; NAIR. G.M. 1979. Shade tolerance studies
 

in cassava. In Central Tuber Crops Research Institute. Annual progress 
6
report 1978-1979. Trivandrum, India. pp. 1-72. Engl.
 

Cassava; Cultivars; Intercropping; Shading; Plant height; Leaves; Leaf area;
 
Timing; Dry matter'; Stm:; Roots; Plant pigments; Root productivity;
 
Pruning; Planting; Spacing; Iarvest index; liC. content; India. 

Plant height, no. of leave:n, leaf area, LAI, DM distribution in leav3,
 
stems, and roots, chlorophyll content, and production of roots of 14 casaava
 
var. planted under, the shade of coconut palms were studied. in relation to
 
the control, p2 ant height increased significatively for, all var. , but the 
no. and growth of leaves were not altered by shade. DM distribution
 
indicated that plants accumulated more dry wt. in the leaves and stems than 
in the roots, indicating a poor, source-sink relationship. The no. of roots 
was very low in most var. Even though the chlorophyll content was not 
affected by shade, the specific leaf wt. was reduced by 50 percent. The III 
was also very low in plants under shade. Var. d-1687, 11-165, H-2304, H-97 
:2), and Ci 590 gave the highest yielas. The effect of spa, ng and pruning 
of plants at 41, 5, and 6 mo. of age on cassava growth and yield under shade 
was stjdied in a 2nd expt. Pruning did not affect plant height, stem girth, 
or LAI. A significative increase wa:s observed in the DMcontent when 
pruning was done in the 4th - . Spacing affected stem and leaf DM content; 
the plants were taller and -e stem girth greater at wider' spacings, but the 
LAI at harvest was greater (2.75) at closer spacing-s in comparison with the 
widest (1.20). There was no significative effect on HI, although it was low
 
(0.21-0.39) in all treatments, demonstrating the poor production under 
shade. Spacing had a significative ffect on yicld--at wider spacings, 
greater productivity. IiCi content was rij-'ttficatively lower at spacings 
wider' or closer than 90 x 90 cm. Prunir;g d.- not affect HCN content. (CIAT) 
See also 0463 0475 0501 0548 0556 00Lj 0616 0622 0623 0627 0633 
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K02. DESCRIPTIVE AND COMPARATIVE STUDIES 

0652
 
ASCENCI, .;257561985 ,.Determinacifn del 6rea fo1iar en plantas de
 

caraota (Phaseolus vulgaris L.), yuca CManihot esculenta Crantz)_Y.batat
(Ipisoa btaas )u~iizado imvasone lneales y do pesoL )Pai 

5000 de las hojas. Turrialba.35(l):55-64. Span. p'Sum. Engl, 1Span. , 13~ 
Refs., Illus. (Univ. Central de Venezuela, Facultad de Agronomia, Depto.
de Bothnica, Maracay, Venezuela) 

Cassava; Leaf area; Cultivars; Leaves; Statistl3al analysis; Mathematical 
'T model; Venezuela. 

:Correlation and repression analyses were used in this study to determine the
 
most suitable equations for predicting leaf area in bean. cassava, and sweet 
potato,. based on linear ieasurementc, and leaf dry wt. The best predictive
equations were oselected on the basis of'g odness of fit, comparison of the
values observed with those calculateo, and standard error of estimate. (AS) 

06532 
21691 DUFOUR,D.L. 19814. The time and energy expenditure of indigenous 
 . . 

women hortioulturalists in the northwest Amazon. 
 American Journal of..
 
Physical Anthropology 65(1):37-46. Engl., Sum. Engl., 20 Refs., Illus.
 
(Dept. of Anthropology, Univ. of Colorado, Boulder, CO 80309, USA)
 

Cas.ava; Bitter cassava; Socioeconlomic aspects; Cultivation; Processing;

Colocibia. 

The energy coat of subsistence activities and the laily time and 'energy
budgets of Tatuyo women in Colomba were assessed as part of a village 
energy flow tudy. The Tatuyo are swidden (slash and burn)to 
hortioulturalists rflyini; on bitter cassava as a staple crop. Except for 
the actual felling of new gaedens, women are responsible for most of the 
horticultural work and food preparation. Time budgets were assessed using
214 activity diaries. 
 Rates of energy expenditure in typical-a'ctivities


f/ were measured by indirect calorimetry uainE a'Max-Planckrespirometer.
 
Daily energy expenditure was calculated using these 
 rates in conjunction 
with the activity diaries. Rates of energy expenditure in standard 
activities were moderate and broadly comparable with published Values for
other populations living in tropical environments. The mean daily energyexpenditure was 2133 kcal. This value is similarto that reported for other
 
subsistence hortioulturalists and close to the FAO recommendation for energy

intake for moderately active individual.g. (AS)
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21684 LUNOQUILT, P.; 
ROSLING, H.; SORBO, B, 1985. Determination of 

cyanide in whole blood, erythrooytes, and plasma. Clinical Chemistry
31(4):591-595. Engl., Sun. Engl., 28 Refs., Illus. (Dept. of Clinical
 
Chemistry, Univ. of Linkoping, S-581 85 Linkoping, Sweden)
 

Cassava; Cyanides; Thiocyunates; Analysis; Biochemistry; Human physiology;
Sweden. 

A method for determining cyanide in whole blood, erythrocytes, and plasma
after stabilization of cyanide by addition of Ag ions is described. The 
cyanide is then transferred from the acidified sample, by aeration, into
Na0H and quantified by the K8niG reaction, with sodium hypochlorite as the 
chlorinating agent. A. rapid loss of mea6 urable cyanide found wnen cyanide 
was added to 
plasma in the absence of Ag ions was attributed to-a reaction
 
ith serum albumin. Cyanide added to whole blood was bound to a saturable 

component in erythrocytes, which was identified as methemoglobin. (AS) See 
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-~ ~ABBREVIATIONS ANDACRONYMS 

Sr 

4 

A--.......: ....... 

ABA Abscislo aoid 
Acre(s) 

Afr. Afrikaans 
a.i Active ingredient 
alt. 'Altitude 
ANY Alfalfa mosaio virus 
approx. Approximate(ly) 
atm. I Atmosphere 
ATP Adenosine 5'-trip ' l

os
phate 

av. Average
BAP 6-Benzylaminopurine 

.BM. Broad bean mosaic virus 
BClY Bean common moaic virus 
BONVY Bean golden mosaicvirus 
BOYMV Bean golden yellow mosaic 

virus 
BOD Biochemical oxigen demand 
BPMV Bean pod mottle virus 
BRM. Bean rugose mosaic virus 
BS-Y Bean southern mosaic 

virus 
BY Biological value 
BYNV Bean yellow mosaic virus 
C Degrees Celsius 

(centigrade) 
ca. About (circa) 
CAMD Cassava African mosaic 

disease 
CNv Cassava African mosaic 

virus 
CBB Cassava bacterial blight
CBSD Cassava brown streak 

disease 
CEC Cation exchange capacity 
CER C02 exchange rate 
CF Cassava flour 
COR Crop growth rate 
CLN Cassava leaf meal 
CLV Cassava latent virus 

S CNM Cassava meal 
cm Centimter(s) 
COD Chemical oxiges demand 
conon. Concentration 
CP Crude protein 
CSL Calcium stearyl lactylate 
CSW Cassava starch-wastes 
C.V. Coefficient of variation 
.v. Cultivar(s) 
2,4-D 2 1

4-diohloroahenoxyacetic 
acid 

DH Dry matter 
DNA Deoxyribonucleic acid 
EC Emulsifiable concentrate 
EDTA Ethylenediaminetetraactic 

acid 

E-ECE,-o"ea--Ec CCMomunity 
e.g. For ex~ample~
ELISA Enzyme-linked imnunosorbent 

assays 
EMS Ethyl methan- sul -.onate 
Engl. English
EP Pr-liminary Trials, CIAT 
expt. Exeintsexptl. Experimental 

F Degr'eesiearenhett 
Fr. French 
fts-ca Foot candles (10.76 lux) 
FYN Farmyard manure 
g ram(s) 
a Giga. (109) 
GA Gibberellic acid 
gal' Gallon(s) 
GE Gross energy 
Germ. German 
GERs Glucoze entry rates 
GLC Gas-liquid chromatoraphy 
h Hour(s) 
ha Hectare(s) 
HCN Hydrocyanic acid 
HDP Hydroxypropyl distarch 

phosphate (modified cassava 
starch) 

HI Harvest index 
h Horserower 
IAA Indoleacetio acid 
IDA Indolebutyric acid 
IBYAN International Bean Yield 

and Adaptation Nursery, 
CIAT 

illus.- Illustrated 
in. Inches 
Ital. Italian 
IU International unit 
J Joule 
Jap. Japanese 
kat Katal(amount of enzymatic 

activity that converts 1 
mole of substrata/s) 

kcal Kilocalorie(s) 
kg Kilogram(s) 
kJ Kilojoule 
km Kilometer(s) 
KNap Potassium naphtherate 
kR Kiloroentgen(s) 
1 Liter(s) 
LAD Leaf area duration 
LAI Leaf area index 
lat. Latitude 
lb Pound(s) 
LD50 Nean lethal dose 
LER Land efficiency ratio 

. 
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LPC Leaf protein concentrate 
lx Lux 
N Mega 
M Molar 
M Meter(s) 
Mal. Malay 
max. Maximum 
MC Moisture content 
ME Metabolizable energy 
meq Milliequivalent(s) 
met. Methionine 
mg Milligram(s) 
mho Reciprocal ohm 
min. Minimum 
min Minute(s) 
ml Milliliter(s) 
mm Millimeter(s) 
MO. Month 
mol. wt. Molecular weight 
M.p. Melting point 
NAA Alpha-naphthalene acetic 

acid 
NAD Nicotiramide adenine 

dlnucleotide 
NADH Nicotinamide adenine 

dinucieotide, reduced form 
NAR Net assimilation rate 
NCE Net C02 exchange 
NE Northeast 
NER Net energy ratio 
nm Nanoceter(s) (10-0 m) 
no. Number(s) 
NPFs Negative production factors 

NPR Net protein ratico 

NPU Net nrotein utilization 

NW Northwest 

OM Organic matter 

oz O,:.ce(s) 
p. Page 

P Probability 

Pa Pascal(s) 

PAN Peroxyacetic nitrate 

PCNB Pentachloronitrobenzer.a 
PDA Potato dextrose agar 
PER Protein efficiency ratio 
pH Hydrogen ion concentration 
pp. Pages 

pphm Parts per hundred million 

PPI Pre planting incorporation 

ppm Parts per million 

PSA Potato sucrose agar 

pv. Pathovar 

Ref(s). Reference(s)
 

resp. 

Rf 


ROR 

RH 

RNA 

Ram. 

rpm 

Russ. 

a 
SBM 

SCO 

SCP 

SDS 

Sk. 

sp. 

Span. 

spp. 

SSL 

Sum. 

t 

TDN 

temp. 

TIA 

TIBA 


TLC 

TMV 

TSH 

UDPG 

UMS 

UV 

var. 

VEF 

VFA 

vol. 

VPD 

vpm 

vs. 

W 

wk. 

WP 

wt. 

yr 

/ 
% 

> 

< 

1 

> 

± 

Respective(ly)
 
Retardation factor
chromatography
 
Relative growth i'ate
 
Relative humidity
 
Riboniucleic acid
 
Romanian
 
Revolutions per minute
 
Russian
 
Second
 
Soybean meal
 
Thiocyanate
 
Single cell protein
 
Sodium dodecyl sulfate
 
Slovak
 
Species
 
Spanish
 
Species
 
Sodium stearyl-2-lactylate
 
Summary
 
Ton(s)
 
Total digestible nutrients
 
Temperature
 
Trypsin inhibitor activity
 
2,3,5-Triiodobenzoic acid
 
compound with N-methylmetha
namine
 
Thin-layer chromatography
 
Tobacco mosaic virus
 
Thyroid-stimulating hormone
 
Uridine diphosphate glucose
 
Unmodified cassava starch
 
Ultraviolet
 
Variety(ies), varietal
 
Bean Team Nursery, CIAT
 
Volatile fatty acids
 
Volume
 
Vapor ressure deficit
 
Volume per million
 
Versus
 
West, watt
 
Week
 
Wettable powder
 
Weight
 
Year(s)
 
Per
 
Percent(age)
 
More than, greater than
 
Less than
 
Equal to or less than
 
Equal to or greater than
 
Plus or minus
 

100
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SAM4AZONIA, BRASIL ,T110RhlTOfl U.S. 

,,4 11 01112' u~644, 
AI 

: DO PLANO DE 	 F'SUPERINTENDENCIA TIJIAPfORN,' C. 

VALORIZACAOECOHO1HICA DA REGIAO 0235 0290
 
DAFRONTEIRA SUDO ESTE ,P A I S
 

S BRASIL TITAPIWATANAKUN, B.4 
'F 0190 0414 

SWINKELS, J.J.HM 	 TOAPANTA, C. 
~,..~ 0324 	 0463 

;.'&SZADAD0S, 'L 	 TORRES R., H.
 
0445 	 0624 

TABLANTE T.. 0.3. 	 TOWNSEND, H.
 
0039 	 ~513 4 

TAI, L . 1. 	 TRANXUAN, T. 

TAKEDA, Y. 	 TREOUBOY, N.N.
 

'0225 	 0325 

4'12 	 -~'' 

Lai,'"I 



012 

4 

'4" -4'T" 

TRJLOC. VEEUE A MIITEI D", RCLT 

Y4 4CR44 
0237 '44~,4 

01 058V RA C .'' ~4' 

'44""'' 0295 

0221 VIIHI A CR . , .C 

0603 "'VILLEAAY0.,~~IR A. . 
,'~~ ~ 4 ~~2<"'4 00940502429 

uOI1KW' E'. . IIAMZ.S, 30 
~0220226 

uowuE, . ' 1205
 
0152 062 065 A, E o.'
 

44"' 44''. 4' 0463
 

04 ~ ~ ~ ~ 0993WLE-EHLa
 

UOH, .. 009 
0483EHR L.J.ONO 
 J.'
 

0146 004 WARWI, . .H
 

'4" URITHI,'. '40095"
 

/'o4IVESO M.TRSIIL,0
 

04835 
 0012 0250 0429 0674AAADH
 

VALDIVIA, V. 
 '
 
0578, ' WATTSC, R . u
 

~VAL.DIVS0,N. 007
 
0430LE 'A..Z.1 
 29 

4

VARSLA, A.H. ''WELSC, D.E.
 

-'.0 5?0516 
 0194 0381
 

VAIOAS,' 0. WHEATLEY. C.
 
0479 -0516 0544 0494 0495 0626
 

4VAZQUEZ 13., E.' WHEATLEY, C.C.
 
02a48 0057 0496
 

4''"VELASCO, A.C, WHOLEY, 0.3.
 
0263 ' ' 0353 

'4' 4' '4,, - 121 



05L8 0298037 

~ WILFRID, 
0 57' ' 

YANAGISAWA, 
0216 

T~ 

~WILLIAMS, D.3. YANINEX, J.3. 
O053O0j0531 10 0538 0539 0540 0541 10542 

yWITSENBUR., 
011, 

W.W. YASEEN, M,,~ 
0080B0096 0U97 0278 OM7 0280 0281 

kl' WONO,' R.L. YE,0 
09~ -90158~ ,Yo418, 

'~WONOSARIVEJ,'. YUNIHOSIH. 
1 0647i ' 0580 

WOKHPON PR1OCESSING TCCHNOLOOIES YUSOF. 11. 
FOR CASSAVA AND OTHER TROPICAL 0106 
ROOTS AND TUBERS IN AFRICA, 

SABIJDAN, IVORY COAST 
90416 

YUSOF.: 
0346 

Z.A.H, 

4WOUNUAH, 
0210 

0 0. YUSU'p H. c M., 
0105 

WRIGHT. 
0417 

H. ZAPATA, 
03 

L.E. 

W~URDEHANN,W. ZHANO BEZOINO, 
0171, 0609 

XAVIER,, 3.3 
04242 

B.N. ZIRAS, E. 
0205 0315 

12 



CUMULATIVE SUBJECT INDEX
 

ABSORPlION DIETARY VALUE 
0017 (358 

LEAVES 
ACARICIDES 001 
0038 0058 0059 0079 0083 0098 0168 
0174 0217 0239 0370 0465 0932 0536 ANAEMIA 
0518 0616 0573 

ADIHIESIVEf ANASTREPIIA PiANII!OTI 
0107 0:43 0165 05107 

INSECT CONTROL 
AFLATOXINS BIOLOGICAL CONTROL 

0299 0338 0495 0034 0370 
INSECTICDES 

AGRICULTURAL LIME 0034 0370 0479 0632 
0019 0174 0455 0462 0464 0466 

ANASTREPHA F-CEELI 
AGROBACTERIUM TUMEFASCIES 0507 

0499 INSECT CON7ROL 
BIOLOGICAL CONTROL 

AGROTIS IPSILON 0370 
0479 INSECTICIDES 

0370 0479 0632 
ALCOHOL 

0358 ANIMAL PHYSIOLOGY 
FERMENTATION 0064 0131 0132 0589 
0174 0345 0606 0608 
PROCESSING 
0174 0178 0183 0252 0318 0345 0353 ANTHERS 
0385 0416 0548 0606 0608 0616 0000 0105 0110 0567 0569 
PRODUCTION TISSUE CULTURE 
0178 0292 0346 0353 0385 -04 '"0 0108 0506 
USES 
0150 0158 0174 0178 0183 0252 0292 AONIDOMYTILUS ALBUS 
0318 0345 03046 0353 0385 0404 0416 0174 0237 0507 
0548 0606 0608 0609 0616 0647 INSECT CONTROL 

C246 
ALEYRODIDAE BIOLOGICAL CONTROL 

0073 0085 0167 0237 0267 0268 0288 0276 0370 
0370 0503 0505 0522 0537 0544 0632 INSECTICIDES 

0082 0370 0479 0632 

ALUMINIUM 
0227 0454 0455 A-,CAL MERISTEMS 

0433 
AMBLYPELTA TISSUE CULTURE 

0465 0008 0174 0290 0437 0438 0440 0481 

0508 0511 0565 
MORPIOGENESIS 

AMINO ACIDS 0445 
0121 0220 0300 
ANALYSIS ARMILLARIELLA 
0113 0479 

- 123 



d,~ASCORBIC ACID'~- 7RESISTANC5 - "
 
0349 008,50288 05U3
 

~ ASWC0?NT BT BEVERAGES
 
0012, ol I'4 0122 0o'2640115 0219 '0300 0334f 0593
 

-'~ 0306 0310 0312 0313 0316 0323 0324
 
03491449 0447 0449 0603 BIOCHEMISTRY 0056,0064-0092.0119 

-00 0010013 05 o409 11 
ASPEROILLUS 
 0120 0156 0157 0174 0222 0224 0498
 

0036 0084'0299 0478 0499 0576 0578 0579 0607 0654
 
INDUSTRIAL MICROBIOLOGY
 
015'7 0159 BIOLOGICAL CONTROL
 

0643'ATT 

ATTA,, VBACTERIOSES
 

0167 0237 0523 0288
 
INSECT CONTROL INJURIOUS INSECTS
 
BIOLOGICAL CONTROL 0034 0079 0080 0081 0085 0086 0087
 
0276, 
 0089 0090 0095 0096 0097 0100 0269
 
INSECTICIDES 0270 0212 0275 0276 0278 0279 0280
 
0632 0288 0370 0515 0519 0521 0524 
0525
 

0526 
ATTIEKE INJURIOtIS MITES
 

0598 0079 0085 0086 0089 0095s0099 0100 
0276 0283 0288 0370 0515 0524 0535 

AUSTRALIA 0539 
0134 0588 0593 0623 MYCOSES 

0034 0370 
BACTERIOSES VIhOSES:
 

0061,0062 0063 0064 0065 0066 0071 0034 028 0370
 
016710183 0193 0203 0235 0237 0242
 
0243 0255: 0257 0258 0353 0374 0379
 

:
 
0384 0389 0401 0497 0498 0507 0554 BIOMASS PHODUCTION
 
0555 0611 0622 0632 0640 0045 0050 0159
 
DISEASE CONTROL 
0058 0U59 0060 0240 0499 0503 0633
 
RESISTANCE BITTER CASSAVA
 
0026 0256 0285 0288 026 0297 (486 0010 0015 0016 0077 0084 0119 0146
 
0500 0503 0553 0617 0636 0169 0172 0207.0217 0237 0261 0337 

. 0338 0404 0407 0426 0446 0475 0574 
p BAKERY PRODUCTS. 0576 0579 0580 0603 0610 0653 

0376, ROOT PRODUCTIVITY 
CASSAVA FLOUR6 020553 0558 0627 0632 0648 
0117 0135,0185 0358 0570 0571 STARCH CONTENT 
COMPOSITE FLOURS 0002 0553 
0117, 0135 0185 0334 0358 01'16 0570 
0571 

' WHEAT FLOUR .BOILING
 

1117 0135 0334 0358 0570 0571 0328 0340
 
- . DETOXIFICATION
 

BANANA-PLANTAINS. 0603
 
0022 0113 0186 0187 0376' OOTS
 

BEMISIA
 
0073 0167 0174 0237 0267 0268 0505 BOLIVIA
 
0522 -0279 0531
 
INSECT CONTROL '~MARKETING
 

BIOLOGICAL CONTROL 0022
 
0276 0370
 
INSECTICIDES -BORON
 
0058 0059 0370 0245
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OTRYODIPLODIA'THIEOBROHAE q CALVS
 
DISEASE CONTROL~' t ' 4 VI" 7 '03 13'
 
0502'~4-4K''' ~, ~ ' > C
 
INOCULAT ~ :A~; CAHEROO N A
 

RESISTANCE- 'H " ARKETiNa
 
',0502' ~, " "' 0180 0385'
 
SYPT AOLG 	 PRODUCTION 

0502 	 0336 '0369- 0385 
, SOCIOECONOMIC ASPECTS 

BRANCHIING 0198
 
"''I0043 0101, 0207i 0213 02 14 0227 02419 TRADE

~44 0293 0433 045 5' 0556 0385
 

:BRAZIL'" 	 CANADA 
0 0 11li 0015 '016 '0017 0028 0033 0037 '0607 

0062 00644 0065 .0066,'.0067 0080'0083, CANOPY
~..0091 0092 0,093 0096 C097 0101 0102 0101 0102 02.09 0214 0441 0443 0538, 

0108 0111 0o1230149 .0196 0197 0199 
0206 '0236 0257 0270 0274 0275 0281
 
0282 028702910307 0312 0314 C319 CARBOHDCRAT CONTENT
 

'4" 	 0321 0345.0358 0422 0424 043 1 0450D 0012 0083 0104:0114 0135 0136 0138 
0462 0473 0489 0492 0498 0523 05, .5157 0159 0220 0229 0295 0300 0311 
0547 0561 0564 0584 0598 0353 0365 0447 0450 0585 

OERMPLASM ALAVES
 
0109 i~ 0015 0509
 

;iARKETINO ' ROOTS 
0173 0361 0400 0015 0052 0053 0103 0494 0496 
PRODUCTION 'STEMS :. 
0178 0190 0361 0400 0411 0412 0630 0015 0196 

\0638 1 
SOCIOECONOMIC ASPEC7S 
01,13 ' CARBON DIOXIDE 

0007 0211.0212 0216 0427 
DREADS: , .

0334"'' -. CARTBBEAN 
ANALYSIS3 0 0021 0023 0024 0026 0027 0031 0048 
0135 0079 0080 0096 0097 0124 0232 0245 
CASSAVA FLOUR 0248 0260 0280 0281 0284 0296 0343~..' 0135 	 o 486 0517 0518*
 

PRODUCTION O TO.
 
0030. 0184 0175 0594 0610
 

13BREVIPALPUS CALIFONICUS SOCIOECONOHIC ASPECTS
 
0534 0169 0594.
 

BUBRKINA FASO 	 CARPOLONCIACA C0IALYBEA

L'" 	0543 '0237. 

INSECT CONTROL 
.&~ BURUNDI .BIOLOGICAL CONTROL 

4' 1 '' 03700552 	 '0079 
INSECTICIDES
 
0079 0370 0479 0518
 

2ALCI" ' RESISTANCE
11 M 
"' 00 12 0017 0033 0219 0246 0327 0449 o0296 

0603 . 
DEFICIENCIES 
0230 0454 00 0 0IE 

P0145 0147 0172 0220 0229 0295 0300 
0018 0026 0230 0243 0466 0311 0347 0353 0365 0594 0618
 

O ? : ; : 444 T '' ::1 )11125- 1i5 7 07:20 2900500 4'~ 



C A SAREEP 
 'CNIfC CONTENTV 
X USES I40135 0252 0317

"0033 INDUSTRIAL MAC11INRY,
I " '" 1 0165 . 
1


CASSAVA A0 RIC
' 4 MOSAIC VIRUS INDUSTRIALIZATION
 
0O006' 0262 0116
b167 ' 0174 0193o0261 0264 0165 0171 0169 0320 0353 0358 
0265 0266-1267 0292 0320 0359 0379 -0379 0389 0407 0409

0389 0465 04811: 0497 "0504 0505 0506 MARKETING !
0507 0513"0548 0611 616' 06,2 i - . 0116 0163 0171 0193 0364 0365 0383
DISEASE CONTROL - 0385.0404 0407 .0410 04114U41170612 '' 0058 0060 0072 02390246 0503 0510 0614 0615 0629 0635 0647 
0633 PACKAGING -

DISEASE TRANSMISSION 0165. 
0060 PRICES 
EPIDEMIOLOG Y  0163 0165 0185 0189 0337A0353 0381 
0268 03b3 0384 0404 0407 0410 0414 0417
 
ERESISTANCE 
 .0635 0642
 
010.i30288 0503 0551 0562 0617 0636 PROCESSING :...
 
SYMPT" ATOLCOY - 0031.0135 014e 
0149 0153 0165 017 1
 
0058 0060'0071 0510 0512 r 0174 0183 0193 
0252-0317 0320 0330
 

0337 0353 0364 0373 0379 0380 0385
 
CASSAVA BACTERIAL BLIGHT 
 0389 0403 0407 0409 0414 0614 0617
 

0193 0554 0611 0622 0629 0635 064 1 0642
 
RESISTANCE 
 SOLAR DRYING


'4) 0553 . 0127 0149 0153 0252 0408 0409 0614
 
16 15 0629 0641 0642
 

CASSAVA BREAD 
 STORAGE
 
0147 0172 
0347 0594 0618 0116 0165 0185 0292 0301 0308 0330
ANALYSIS 
 0381 0383 038b 0385 0404 0407 0408
 
0145 
 0410 0414 0417 

INJURIOUS INSECTS .. '\. .CASSAVA BROWN STREAK VIRUS 0174 .0183 0353 0380 0617 r . 
0497 0507 SWINE . 
DISEASE.,CONTROL 0123 0!7 0358 0581 . . 
SRESISTANCE 0116 0163 0165 0171 0185 0193 0364
 

0003 0617 
 0365 0381 0383 0385 0404 0414 0417
 
SYMPTOHATOLOOy 0612 063504" .6
 
0073 0510
 

CASSAVA CORIBBEAN MOSAIC VIRUS . CCASSAVA COMMON MOSAIC VIRUS
 
0507 0510 0617 
 0034 0167 0237 0370 0507
 

DI5EASE CONTROL
 
CASSAVA CHIPS 
 0510
 

0243 0371 
 RESISTANCE
 
CATTLE  0517
 
0123 0358-0410 0588 SYMPTOHATOLOOY
 
CONSUMPTION 
 U510
 
0116 0163 0165 0185 0189 0252 0364
 
0S65 0381 0383 C404 0414
 
COSTS '.. . 4 CASSAVA FLOUR
 

'.0127 0153 0163'0165 C183 0185 0189 0111
 
'0193 0353 1)3640381 .0383 0384 03e9. COMPOSITION
 
0408 04140614 0615 0635 0641 0642 0113 0114 0130 0135 0300 0342 0358 
DETOXIFICATION PROCE .0365 570 0571 
0317 - . . .CONSUMPTION
D


'. RYING- 2 0163 0165 0185 0189 0191 0365 0401

0031 0135 0149 0!53 0165 0171 0185 COSTS
 
0252 0317 0330 0379 0408 011090614 ,0163 0165 0172 0185 0189 0342 0347
 
0615 0617 0629 064 1 0642 0372 0389
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14.,1; o0165 ;1 5 51079 02 353 i0622 / : 

0618 	 ANIMALVNUTRITION' 

TRIA MAHNR 01380 0 , 
0 1650.. OMPOSITION. L 

0165A,0176ZC0189 NAI 	 0331: 00122 VALUE531 30 3
0320 032 	 NURTV

I.
5 0 O " , 1 1 5 015".. . . .
 

0147 '0163 034 03.4,7 CASSAV 0017.02500175 	 HE-AL. 
0)365-0)3850 i039 :0398 0 17 12 017G3TT 058 ..
00 012 I 0243 058 .... 


PRDCININDUSTRIALIZATION NURTV VAE 
OR1A7OL0151 01MINATIO 0122 0157 0252 03012 0306 031 3 2 .. : "
 

03342: 	 035TO8IE
025I :: 253 33 ' 0331360334 0581" ": , 

P OPCSSISOT ... COMPOSITIONLRAVE3 5(VEGETALE)0165 
3 2 6 

'~ 	
' 

'r 6 0 2 " . ,. .,:: - r-'30117 035,8 0145 017 0165 02 03034015 	 0180165 105 2
00137 65016350165185 7 25130204 	041701890 01910602 65 180 3 363 : :'~014 0 0 01651 	 0160 0 5 0252 1 6'0129 0173023 0858 056 .? 
0337o417~~;0379:8,034750394 0O398 000404 DIGSTPROILSINGIIITY ' : :o618~ 	 AU ' 08 0342 0 0368 037A- 0R NU7 IT034ON
 
0618 

0624 / :: 013 -0 5 3 505 81 . .. . . -, '
 0618 I5A0IE5 
 0OO3
 

0 3 1 0 0165 0340 0383 0358 0611 0386 
0337:0338 0317 0612I 0398 0417 DIGESTIBILITY0310404
0 L 4 0594 012324
=' 0113;0300OT~nCONTENT -	 -OMOITO 031505 2 08WAE 0389039 039 040 051 0595 060 : FATTENING 80 38 : r' ":
0300CE0570 	 DRING
0113 030 012 	 0 2 163 0053 0C85 0M8EA
 

0331 0300314330251 0353
0337 FACTRIE 

0338~ 0303358500342~ '047038537~ 	 16 
03
CASSAVA 4039 0AT 05VI09R00USTENN
NTIE 032 01240157 016 05 0252 0328 

% 06180624RAE06130 X7 M TO" 0064090351 0325 0301 0380DISAS 
 0323 0310 0312 
T A TO OO ...." - 0316 0334 059 058 0581 

0163V 0A 165 017615 01818 0163 0165 0185 02T52RAu61 s07 1125 3003 0243 0350 032 0358 0361 .03h286 

'SMP--TO G 01220590417 0593 


PROTEINAV CONTNTDUPELET
 
011 000 0252 0385 05813
35 	 -0163 


041FRESH PROCESSIN 
CASSAVSWI EAFHA 0122 (124 0157 0165 0210 0252 0328 

TRADE 	 0394815 5803
 

*015013016 015 011 035 	035 STRAG
 



i~i :: .i ; ............. 


LEAVE3 iCA5AVA'(VEGETABLE) . : CASSAVA ROOTS (VEGETABLE) 
0320 0353,000619 0622 0615 0645


CASSAVAU1IOTS (VEGETABLE) ~ 'COMPOSITION 
0615,..03760645 090376 061q
'3619 


PROCESSED :PI1 DUCTS
 
"o 01200134


~CASAVE CASSAVA STARCH
 
0145 0147 b172 0300 0347 0353 0365 
 0164 0371 0597
 
0594- 0618 flALCOHOL
 
CASSAREEP 
 0150 0174 0183 0252 0318 0345 034.6


0 3 0 ' ' 053 0385 0404 0416 0548 0608 0609 
CV
BREAD 
 0616 0647
 

014,\147,0172 0347 0594 0618 ANALYSIS
 
C, 5oA CHIPS oA7 ooA 0003 0138 
0139 0140 0141 0145 0151
 

S 003 1 01 16 Cl23 0j127 0135 0148 0153 0154 0156 0222 0225 0319 0321 0323 
0163 0165 0171 0174 0183 0185 0189 CONSUMPTION 
0320 0330 0337: 0353 0358 0361 0365 0165 0182 0189 02520364 0365 0370615 0bW 0629 0635 0641 0642 0 647 0376 0381 0383 0390 0404 04 14 0620
CASSAVA FLOUR 
 . 064'0 064 4 0646 
0111 011 3 01 1401 17 0130 01 15 0145 COSTS ' 
'0147,,0151 01:8 0163 0165 0172 0176 Q142 '0143 0165 0181 0183 0189 0103
0326 0331 0337 0338 0342 0347 0358 0353 0364 0381 0383 0400 0410 0414 
CASSAVA MEAL . 0592 0615

0129 0157 0163 0165 0173 0185 0243 .'DETERIORATION 
0251.0252 0301 0305 o306 0310 0312 0174
 

, 03580361 0385 0386, 
0403 0581 0582 DEXTRINS1 
. .AS-AVA STA-CH ' 0144 0165 0353 0600

0003 0136 0137 0138 0139 0140 0141 DRYING 
 ' 0142 0143 0144 01450150 0151 0154 0137 0141 0165 
0171 0252 0330 0376
0176 0181 0183 0189 0192 0193 0222 0379 0601 0615 .
0316 0379 0380 0381 0383 0385 0390 ENZYMES 
FOOFOO 
 0154 0155 0222 0345 
0251 
0340 0342 0385 0386 0595 FACTORIES
 
GAPLEK 
 0143 0144 0171 0176 0320 0?76 0601
0203 0374 0383 0408 0620 0635 0640 
 FERMENTATION
 
064 0o646 
 0141 0171 0174 0319 0345 0376 0608'

GARI, GELATINIZATION
 
0171 0193 0243 0251 0318 0326 0336 0135 0151 0323 0324 
0330 0591
 
0342 0368 0379 0380 0385 j386. 0394 GLUCOSE
 
PELLETS ; 
 0353 0365 0612r
 

'116 0161 0163 0171 0189 0252 0308 . HYDROLYSIS
 
0330 0383 0385 0404 0407 0408 0409 0604.
 
TAPIOCAS 
 INDUSTRIAL MICROBIOLOGY
 
0164 0171 0176 0183 0318 0330 C365 
 0345 0346 0359 0548 0608 0616
0368 0379 0380 0394 0398 0407 0410 INDUSTRIAL STARCHES 

.0143 0144 0165 0414 0600 c647 
' ' 'INDUSTRIALIZATION 

0165 0171 0176 0189 0318 0320 0344 
0CA 20SVAI 0 M8 0 03950418 0 0353.0376 0379 0402 0407 0416

040839020028803500395041 MARKETING
O30484",'0486 0524 0543 0552 0610 .0161 017 10176 0181 0182 0192 0193 
(613 0636 0 41;. 0253 0364 0365 0376 0383 0385 0394
ANIMAL NUTRIT3OlN 0398 01100 0404 0407 0410 0414 05920107 0116 0170-2358 ' 0612 0615 0616 06200644 0646 0647 
GERMPLASM 
 MOULDS 
0107 0174 0290 0616 0156 0174
 
HUMAN NUTRITION PACKAGING
0396 0144 0165 0376 0646 
PLANT BREEDING 
 PARTICLE SIZE

0107 0174 0289 0290 0359 0373 061) . 0003 0140 o144. 0323 0324 0591
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" '' CERDK Rr OK COS 
0176 50181 0192 035 055110189 0553 


U374:0376 0381 0383 0390 039410398
 
,004 0410 011140620 CEJ1COSPA VICOSAE
0407 0640 06411 


4K PROCESSII1O"1 031 07 0632
 
,.''0136' 0137 0138 01411 0142 0143 01441 DISEASE CONTROL K A
 

S0145 0151 0156 0165 0171 0174 ) '0060 0240 0502 :183 

0193 0252 0253 0318 '0320 0324 ;0330 DISEASE TRANSMISSION
 
0344 03115 0353 0361 0368 0376 0379 0060
 
0350 0385' 03940398 04U2 .0407 0414 'INOCULATION
 
016 0548 0592 059530601 0608 0616 0502 1
0638 06411 06116 . " RFJ.SISTANCE-

STORA0E '> "' 0289 '050Z 0617
 

,< . 0252'.
01111 0 O .' 01820 1820183 - 'SYEiPTO TATOLO. 
0253 03300353 03590376 0380 0381r ' 00 00502060 K 
03830385 0390 0101 0107 01110 041014A A 
0548 0616 KCEIICOSPORIDIUM HENNINOSII 
TEXTILES 6 59' 	 0034 0167 017 •0183 03640235;0237 

0143 0144,'04141 06470 0370 0465 0501 0632
 
TRADE '8 9 2 

8 
DDISEASE .CONTROL
 

01610 165 0171 0176 0192 0193 0364 " 0058 0059 0060 0240 0502 0503 r
0365 037 0381 0383 0385 0398 0404 ISEAS! TRANSIISSION
 
0414 0116 0592 0612 0620 0617 0060
 
USES ' INOCULATION
 
0139 01140. 0111110150 0861 0165 0171 0502
 
01711 0183 0189 .0193 0252 03 18 0320 RESISTANC
 
0322 0325 0330 0345 03416 0353 '0365 0285 029 0297 0502 0503 0617
 
0368 037110379 0380 0381 0383 0385 SYM PTOIATOLOCY
 

) 	 039 h, 04011 0407 04110 01114 0416 0ti48 0055 0059 0060 0068 0502 ; 
0592 0595 .0600 0608 0609 0612 0616 
0620 06114 06116 0647 ,.EREALS 
VISCOSITY 0021 0022 01 18 0131 0181 0 186 0187 

,,,' "0137 0721 0323 032110325 	 0198 0200 0203 0324 0356 0376 0405 
01120 0422 0423 0424 0584.0613 0649 

CASAVA SYMPTOMLESS VIRUS- 0650 . , K 

f60510 0617~.CICWAOE - ' 

CASSAVA VEIN HlOSAIC VIRUS 	 '0340
 
,, 0167 0507g, 

DISEASE CONTROL "OHINA' C'.. CLARY.E.
 
051o; '. 0479 052 ,
 
RESISTANCA
 
0617:, CHINA
 
SYHPTOHATOLOOX . 0609 . ', '.
 

0510..
 
CHROIIOSOHES
 

CA0LE 0108 0208 0566 05677
":. ,:0107 0123" 0124 1 5 0 3 0 11 0 5 

o041 0582 0588 " . . CENTRO' INTERfNACIONAL DE.
 
BEEF CATTLE - AORICULTURA TROPICAL
 

"T"0307 	 K 0015 0017 0018 0021. 0022 0023 0030
 
DAIRY CATTLE 0031 0033 0034 0035 0036 0040 0041
 
03 12 	 4 - 0042 0045 005C 0051 0053 0054 0060 

0061 0062 0067 0068 0072 0080 0083
 
CECIDOMYIIDAE 0085 0090 0092 0097 0100 0101 0102
 

0237 0276 0370 . ' 0104 0107 0116 0124 0127 0129 0131
 
K K0132 0143 0149 0150 0152 0152 C153 

0170 0171 0175 0179 0184 0196 0203 
<.CENTRAL AFRICAN'REPUBLIC 0209, 021U 0213 0214 0215 0227 0232
 

0389 '. 0233 0234 0235 0237 0238 0247 0248
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37"!0364833 0683083308 09 0602 0135" 014 1 : 0152 0152 
03803708 3004 100 48 0195 0211 02191.0220 0228: 0229"0259 

180 405 2 0454 0459t060C406 0 -046964 U476 
053054705 5706 0577 0579 0477 0478:0479 0494 0495 0496 0499 
0584058 0540600618 0620 0621 •:-050'20507 0508 0510 0511 0515 051 
0630624 0632e 063 06391, 0640 . - , 0529 ;0546 0549 0569: 064 1 ' " 

R "
 
CLIMATI 0008
 

0 0 
' 009 0013 0015 033 0 302' 068 CARKETINa 

0557 0007 0030 0 609
005805113 05497 0059' 0565 0623 0577057 09 1724994500395 0621 06 06101170186

03 80152 0152 0153 01 501830220 0626 0629 "0 0229 0259 
0236 0239 0271 0290 03 013550361 0 2 2 3. .... 0.127PRODUCTION10 2 

0.438041390621105670623 06360519 0508 6110 0529 0356 040046805~64161 06911~'"'~0623 0643,080527 0140529 

3 
0511605119 047 0615 

$, Y <019 0216 02370129 0 5 0508 0076 040 01062 0653 051 0516 

'< 0060 0102 0167 0182 0196 0199 0203051455 55 55067 < 
-
021 0232 0237 02 3 0382 0459, 062 ' C EIN.FLO R . :, ' 2 0 00580 5 59 06 06230627 8 0088 '" 01110110135 01050334 0358 0461 

:. 0026 0102 0110 0217 0234 0256 0290 . 0626,0629 ' 

* 0293 0295 035 0523 0570559 0567 PCOPOSITION 

")AORONHCMICCHARACTERS, - :i -. 0012 0017 0021 0035 0o45 0083 010o4-,300080296 7 0469 008105200529 0111 0356 0379 0121 0127" 0152 0152
 
HBDIZNG, 0153 01590203 02180220 0223 0229
 
00 0"10T- 0230 0234 0237O021N 028AE0285 027
 

*0 2 04. '0288 0291 01102062 03 0311
 
CC07 0 0 0387 0388 0109
03 13 0317 01 2023
 

0060,0238 0215 0205 0'0 4 8 8 054 045
0404 04522042 00800450490C 5U
 

COELOSTERNUS5 0 0627 0553 0117 054 05 05611 0585 0619
 
•
CNE0479 ". 0633 

COELOSTERUS 0AICOLLIS 013 1 0130 C135 0300 0342 0358
 
90523 01135 051 05705 0 0365 0570 0C57OMOSII 

.... ~~CASSAVA . .
 ' " " MEAL . . . .
 0122 0157 0252 0301 0306 03100312 
086COELOSTER0US1 0316803340I1HOTI 03581 015201A S 0312 0581 

053CASSAVA STAReH " : , :
023107 01
0136 0138 56 025280319

COELOST-RN s IOTATICEPS 0323 032 0325 0359 0388 065037
 

L':,: 0.'5. 0414 015 .. '.1 05230011,0238 02450002 LEAVES 0415 0113 00436 
0167 021 0215 0216 0217 0219 0261
 

COELOSTERNUS RUICOLLIS 0310 0316 0420431 0441 0443 0449
 
90523 0462 0509 0542 0556 0574 0583 0636
 

COLLETOTRICH OS063
 

0507 0015 0016 0033 0043 0051 0052 0053 
0123 0107 0116 0122 0126 o1028 031COLLEOTRICU MANIHOTIS 01 3203146 01170215 0217 0221COELSTERUS 0254067 01110215021602170219026
 

: o4084,'0503 .0310 0370 029 0031 003 31 0116
0943 




STEHS 

0 365 

CO 0 1RATE 50
0 156 0134 

CON4,IE 
" 

03016 0 0 6 06 7
00905,03 59 5002 052 

0247ONGO 

05627 05280125D034T 058
MACETINE O . '5'090 

SO IO C NO I 6425 ASPECTS8 


o38 5'0o 

033 1 0 503 

030 .0104 
CONGO 


;COPTOTERHAGROOMI 
RCOO
I.


'-4026UOC2I13J00
0590350509 087051 
'TD'02167 


0331 

001802300364 01SET03ROO 


0603 2"TIO 


'A< H'CPECOTET,042T46IF 
0131,0587013206030062017 

CORT .. 
 .

COTT RE 00712 12 .......
03 026027039 

00l1884E : ,"COSTARICA0213:0215 


00E823 034 09 

0185~iio 
020023 

0603 
00 
013CR032S217058E063ING' 

0Co olE6107 01260128 01103 32
025027 


0603''s'0620 
02203 2806009 3308 

~'s7"' COTAIIIA'34 

0010 0 1: 002 003 0056 000 7 , 1
'A A 00 054 00' 

060020089 01140115 0 1
 
135 0141 144 014 5 0146 -014 01659
0181 0183 0196 

10 021 1 0219 0220' 0224 502370239
' 0025 0003 0260 0061 0263 02650013267 027 0317 030 00280268 01 

0038 0 03 035O 3303 68 0376 
0134041 0 4 0 41649420 4306515 

O 10 470 0384423 0 3 7 00298 0 0 "', 

00 79 0380 042708 4 28 3 003104320 043 067 0 37 0438 041 044 . 
061 '046169 0172 8101 83 018 02860245 0541
011092052194 0260 :0266 0263 025052o 505 02820000523 
0 7 0380 063 031850387 3806 03
 

0 2 20 05 3
021028 05 053
 

0307 0349 035 

0047 . 010 0140437 0102 01
 
030233 0 204 04703 0 

02 002 CHARACTERS02 00603
 
04 027 0409 025 0250 02906 029
00104054002i00 0006154205582431601 0101 05660197001 0109 

022350296 0419 0547902203 
0073000 

018 0520 00529058356905186 

0062 

0 CRODU
CTEI
 

03598 037506081 006 41 n03 

46 070044I47 080487304880 48 5605704 
01 0107. 0109 0235 0294 0290 02920632 0600 000230 0026. 0036......2... 00....4...02603504104 .....
 

004 '004004 000002n 0830100227 0228 0463 0547 0233 

PRODUCTIVIT0 06 01 0
 

0359 0310 08 00101 4003
002 0072 0182 0107 010 0204 

SEOCIO
 
025 0538 064 0247 0649 020 
0485 004870088 0489 00536 
0547 03548
 
025 0084028 0291 2960323 06510380651 00 02 
05
 
S 0LCTO30644 

0023 0026 0071 019803017 6 08 



*t 	 . . . ..... . . . .... 

~ 	 INTERCflQPPINO CYANIDES 
0021i0022 0023 0027 0041140075 0167 0033 021 0221 0253

'
 
0172 0174 0175 0181 0182 o195 0196 DETOXIFICATION
 
0197 0198 0199 0201 -0202;0203; 0204 0119 0317
 

0250239 0241 02142,02145 021460267 HUMANHEALTH*. , 

0289 0292 029140298 03590360 C0365 0119 0120 
0371' 03714,0376 0377 0378 0384 0101 MMALNUTRITION .;.. 
04 19 0121 0122 01423 0475 0501 05148 0120 "-., .. 

0549 0556 0610 0613 0616 0622 0623 THIOCYANATES ' . 
0627 0633 064006148 0649 0650 0651 05790651 
ROTATIONAL CROPS '0 TOXICOLOY. 
0026,0167 0200 0235 0338 0362 0365 0579 
0370 038 042O4 0463 0623 , 

'SHIF'TING CULTIVATION 	 CYANOGEN
 
7 6 	 0590 

CYANOOENESIS
 
CULTURE MEDIA 0359
 

0063 0155 0156 0158 0159 0255 0257 ROOTS 
0339 031430498 0569 o,0146 .,w 

TISSUE CULTURE. 
00080108 0435 0137 01410 0414 04145 CYANOGENIC OLUCOSIDES 

CUrVLARA 	 ,I 0010 0116 0135 0174 0205 0303 0589 

01478 CYTOGENETICS
 
0110 0174 0206 0208 0516 0548 0566
 

CUTT.N.S , r 0567 0568.0616
 

,:-0013 0014 0015-0028 0048 0058 0059 CYTOLOGY 
0078 009140168 0172 0193 0239 0265 0108 0285 
0290 0360 0133 0473 0475 0476 0500 
0502 0507 0549 06130646 DEFICIENCY DISEASES 
GERMINATION 0573 
0033 00314 00141 0082 0359 0O478' 0492,. . 

".. 	 TIMING DETERIORATION
 
0036 C038 0203 0431 0477 9
04314 0436 40110152 0152
 

GRAFTINOJ CASSAVA STARCH
 
.0508 	 *01714 

-, 	 PROPAGATION ., ROOTS
 
0031 0106 0167. 0237 0436 0465 0468 0051 0052 0053 005140055 0056 0057
 
0469 0171017204714 0148001481 0482 0116 0146 0174 0493 094 0196 0617
 
018301481.4014860617, 0626
 
H~OOT, PRODUCTIVITY.
 
0018 0022"0023 0036 0041 0050 0102 DET-XIFICATION
 
0167 01740182 020140235 0242 0247 0119 0146 0310 0317 0576 0590 0603
 
021480219 0289 0291 0298 0359 0370 
K038203970401 0436 0463 0474 0477 DEVELOPHENTAL STAGES
 
0482 	0541,0550 0632 064 0 BRANCHING 
ROOTING . . :." . 0043 0101 0207 0213 02114 0249 0293 
01469 01433 01455. 0556
 
SPACING .FLOWERING
 

0007.0023 0031 0038 0041 0050 0102 0108 0546 0559
 
0167 0174 0181 0182 0183 0201 0241 GERMINTATION
 
021202145 021460249 0289 0298 0364 033 003D, 0036 0038 0011 0082 01014..-
0370 0382 01463 01465 01477.0632 0105 0203 0285 0359 0431 0434 0477 
STORAGE '00478 0492 0569 
003C, 0167 0174 0182. 0183 0203 0235 , ROOT DEVELOPHENT 
0237 C141 0212 0249 0289 0359 0370 017140209 02147 

' 

0370 038140101 014630478 0149 01492 ROOTING : '
 
0617 0632 0435 0144501469
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~057301 	 038000065 84la 003 389 041 

''0380'381'038 0389i'040100? 58 
MLURTO0350371 	 " 8123 7 0 0373 048 05190 

0588 0617'0619 064 0:0641 0642'
DISTRIBUTION
IDIGESTIBILITY 

IOSIITY0192 	 0353 040O80409 06 14 0 620 0645 ~ ,'-

C 3A0646
:CA SAVA HEAL MARKETING 

0305k'.o '' 0116 01630171 0192 0193 03650383 
0385 0390 040~4 01107 0410 0414 01 

IO80EA53 0612 0614 0615 0620 0629 0635 0645 
0 88!025 3:, -0646 0647 : 

0036 0084, 0478 0479 0507 061 1 DRYINC,' 
00. q, 	 01,19 0131 0132 0184 0219 0335 0340 
:5' 034 1 0574 0576 0577 0587 0603
 
0I50 , 'I.TION CASSAVA CHIPS '
 

0031 0135 014190153 0165 0171 0185RE'~ 'EITNE, 0252 0317 033010379 0408 0409 0614 
'0502':'0615 0617:0629 0641 06!42 , 
SYMPTOMATOLOGYr CASSAVA FLOUR. 
0 0502 , 0117 0135 0147 0165 0185 0251 0342 

,,0347 0379 0618 ' 

CASSAVA STARCH
 
DISEASEIONTROL 0137 0141 0143 0144 0165 0171 0252
 
0038"0463 0508 0643' 0330 0376 0379 0601 0615
 
BACTERIOSES - INDUSTRIAJ H,.CHINERY
 
0058'0059 0060,0240 0499 0503 0633 0144 016 ,A0602
° 

fMYCoPLASHOSES PELLETS:
 
0499 1. 0171 0252 0330 0408 0409 )
 

-~*,MYCCSES TAPIOCAS 2
 
0058 0059 0060 02 0'0471 0502 0503
 

WATER CONTENT-'
VI633SE.
v' osI0 sE :' . 0118 0152 0153 0334 0409
 
050090060,0072 0239 0246 0471
 

0503 0510 05011
 
ECOLOGY


DSEASE TRANSMISSIONi 


0206L0371 0468 0539 0544 0555 0594 ' VECTORS~~VECTORS :CULTIVARS
 
0060-	 0549 

~"iDOMESTIC ANIMALS 	 EOYTM 
* '0107,0121 0122 0123 0124 0125 0126.,1 0090 0371 0468 0544 0549 0555
 
, 0127 0130 0131 0132 0134 0176 0184
 
-	 0304. 0305 0306 0307 0310 0311 0312 ECUADOR
 

0314'0315" 0316 0357 0358 0410 0580 0167, 0279 0366 0370 0387 0388 '463
 
058 10582'0584 0585 0586 0587 0588
 

EGOS 
DOMINICAN REPUBLIC .	 05864

.002 0027 0048 0517 0518
 
'MARKETING ",' ENDEMIC OOITRE
 

CLINICAL MANIFESTATIONS ,
, 	PRODUCTIZON ........ : 0578 '
S.Q0172UCTIO 	 ::5 : : ' 

07'V- 0172 0475 0610 

SOCIo0ECONOM ASPECTS ENERGY PRODUCTIVITY
 
'ol69,'-'- "047, 0423 0488
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ENTOMOLOGY TAPIOCAS 
0078,0080 0081 0 0087 0088 0093 017 10176 
0094- 0100 0267 0268 0271 0273 0274 

0262 0253 05 160535 '0538 0539 05190540 0521
' 

05277£529 FALLOWING0022 0034 0181 0198 0327 0376I 

EPIDEMIOLOGY '" FATTENING 
0072 0268 

* ~" '"~0130 

SWINE 
0306 0315 

ERINNYIS ELLO 
0091 0092 01670237 0270 0274 0275 FEED CONSTITUENTS 
0517 0523 0124 0125 0126 0127 0128 01290130 
BIOLOOICAL CONTROL .' 0390 0581 0582 0585 0586 0587 0588 

0034 0276' 0370 , ALFALFA 
VIN;SECTICIDES ' , .. '0572 

0034 0083 0289 0370 0632 GOOE MEAL 
RESISTANCE 0122 : 
0289 COTTONSEED CAKE 

0122 
EROSION FLOURS 

0242 0452 0464 0475 0610 0640 0648 0122 
MAIZE ME.AL 

ERWINIA CAROTOVORA 01,2 
0479 0617 0632 MEALS 

0122 
EJIWINIA CASSAVAE 

0632 FEEDS AND FEEDING 
0107 0116 0121 0122 0123 0124 0125 

4 

ETHANOL 0126 0127 0128 0129 0130 0150 0161 
0150 0158 0252 0318 0345 0346 0385 - 0163 0171 0174 0184 0189 02 4 0252 
0606 0289 0306 0307 0308 0309 0310 0311 

0312 0313 0314 0315 0316 0330 0370 
ETHIPI"A 0381 0383 0385 0390 0392. 0U4030404 

0071 0407 0408 o410 0414 0417 0572 0581 '
0582 0584 0586 0588 0603 0611 0620 

EUOIPLOSIS BRASILIENSIS 0635 0647 
INSECT CONTROL-

BIOLOGICAL CONTROL FERMENTATION 
0079 0122 0141. 0143 0144 0157 0171 0319 
INSECTICIDES 0333 0334 0335 0341 0342 0345 0376 
0079 .0602 0606 0608 

PROTEIN ENRICHMENT 
EUTETRANYCIUS ORIENTALIS 0118 0174 0328 01103 0607 

0098 0174 
INSECT CONTROL 

. 0246 FERMENTED PRODUCTS 

FACTORIES 
0150,0158 0174 0.78 0183 0252 0292 
0318.0345 0346 0353 0385 0404 0416 

-'ASSAVA CHIPS . 0548 0606 0600 0609 0616 0647 
*' .0171 0320 0409 

CASSAVA FLOUR 
0176 0320 0331 0342 FERRISIA HERIDIONALIS 
CASSAVASTARCH 0530 " . 

0142 0143 0144 01710176 0320 0376 
0600 0601. FIJI 
GARIO - 0533 
0171 0333 0342 0602 0634 0643 
PELLETS FLOWERING 
0171 0409 0108 0,46 0559 
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FLIWERS; 	 FUSARIUM 
0004 0105 0108 0110 0206 0209 0255 0036 0084 0174, 0478 0479
 
ro5460567 0568 'o56g DISEASE CONTROL'
 

0502
 
FOLIAGE INOCULATION
 

0101 	 0102 0209 0214 0215 '0219 0358 00
~0441-04430538 	 RESISTANCE ., 
FORAGE'~ .	 0502' 
0.123"0234 	 SYMPTOHATOLOGY
 

:Yis 20502
 
"FOMES.LIONOSUS
 

0183;~C364"0370 0382 GABON
 
DIIEASE ICONTROL { :0328 0352
 

0200502~-CPE
 
INOCgULATIOP AFE
 

0502< "'
.0619 
':RESISTANCE 	 PRODUCTION 
0285' 0297 0502 0203 037140383 0408 0620 0640 06146
 
SYMPTOMAT0LOGY TRADE' ,
 
01502 70374 0383 06200635 0645:
 

S USES -

V FOOD iNERUY 0374 0383 4o080620 0635 0646
 

0012 0047 01i10116 0123 0126 0187 .3
 
"'i 0193 .0219 0312 0314 0316 0358 0387 , ' ,ARl 

\ 0388 0447 0573 0574 0619 0620 0621 COMPOSITION
 

0115 0118 0221 0302 03142
 
FOOD PRODUCTS ,' FACTORIES
 

0115' 01 17 0 118 0135 0137 0138 0140 0171 0333 0342 0602 0634 0643 ''
 

0143. 0 144 0171 0174 0185 0193 0221 FERMENTATION ' . ; .:., .. 

0243 0251 0252 0302' 0318 0322 0325 0118 0171 0335 0341 
'0326 0328 0333 0334 0335 0336 0341 INDUSTRIAL' MACHINERY
 

0342 0353 0358 0368 0376 0379 0380 , 0318 03;!6 0333 0599 0602 

0381 0384 0385 0386 0393 0394 o4003 MECHANIZATION
 
0Oii 0414 0416 0571 0573 0593 0595 , 0243 0336 0342 0385 0599
'!0598 0599 0602 0605 0634 0643 0644 ' N'UTRITIVE VALUE ' -:0647?, ; ) .; ,; : + ,: 7: 0,:,17 1 , 	 : : o :<:: 

" PACKAGING
 
FOOFOO 0333 0335
 

COMPOSITION , .: ' PROCESSING
 
0342 " - ' - ' 0118 0171 0193 0251 03 18 0326 0333
 
PIIOCESSING : '0335 0336 034 1 0342 0368 0379 0380
 
0251 0340 0342 0385 0386 0595. . 0385 0386 0393 0394 0416 0595 0598
 

021. 	 '' 0602 0634 0643 0644 
ft ~ .*-STORAGE
 

FORAGE -. .' 0118 0251 0302 0335 0380 0385
 
0107 0123 0234 0289 030170310 0313
 
03 14 061 1 GEL.ATINIZATION
 

I 	 : 0138 0151 0323 03214 0330 0333 03142 
FRACE0591 0606 " 

03570585GENETICS
 

0101 0102 0110 0174 0208 0239 0246
 
FRONCH GUIANA 0261 0262 0264 0265 0266 0267 0268
 

' 0080 0097 0288 0292 0320 0359 0379 0389
 

Ff100SKIN DISEASE GENOTY VES
 
0497 0507 0508 0510 0617 ' 0549
 

' FRUITS GERMANY FEDERAL REPUBLIC 
0105 0108 0206 0209 0255 0271 0566 0121 0154 0596 

,::"'3.13135 -' 
,

3' 'V 1 < ii 	 3 '3t. ' 

" 
- - .3 	 i' 3',:f?7.¢' . V . :7 
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SA GEflMINATION~ ,GOATS1
 
0104,0569 
 01241~'CUTTINGS

Y2i0033,0034,i 0036 0038 0041 0082 0203 GRAFTING

0359 0431 04341 .0436 0477 0478 0492 0508
 
SEED - 060105 0285 0566 GRINDING
TIMINO 0117 0135 0144 0165 0330 0333 0333 
0036 0038 0203 0431 0434 0436 0477 

GERHLASHGROWTH
 
OERLAS: "" 0007 0017 0018 0019 0174 0206 02090008 0060 0104 0106 0107 0109 0174 0213 0216 0231 0237 0247 0248 0370 

0235,0246 0290 0292 C293 0399 0445 0429 0432 0441 0443 0445 0451 0452 
0544 0548 0550 0555 0562 0565 0616 0460 0468 
0617~ 

,-GROWTH 
 CHAMER EXPERIHENTS 
0017 0271 0469

GHANfA
 
0071,0076 0115 01 18 0138 0335 GUATEMALA
 
HARKETING 
 0113 0300 
*0385 0644
 
PRODUCTION 
 GUINEA
 
0380 0385 
 0076 0368 0634 
SOCIOECONOMIC ASPECTS
 

* 0644 
 GUYANA 
TRADE 
 0080 0096 0280 0281
0385 -- 0385-HARVEST 
 INDEX
 

GLOEOSPORIUNHANIHOTIS 
 00,20041 0050 0101 0102 0104 0196

0502 
 0,49 0285 0293 0297 0359 044i30462
 

0551 0555 0556 0559 0560 0563 0651
GLOI4ERELLA 
 HEETN 
o478 HARVETING 

0017 0026 0028 0030 0031 0035 0039 
-L C T 0104 0172 0179 0184 0244 0252 0310LOHERELLACINGULAT
6 
 036A 0391 0397 0408 0465 0496 0610
 

0364 0479 
 0613 0636
 
DISEASE CONTROL 
 TIMING
0060 02140 
 0015 0019 0022 0023 0032 0046, 0049
 
DISESE TRANSMISSION 
 0103 0107 0141 0167 0181 0182 0183
.0060 0195 0203 0215 0219 0220 0223 0234
 
STHPTOHATOLOOY 
 0235 023910243 0245 0247 0249 0254

0060 0067 
 0362 0363 0371 0376 0382 0422 0463 

0477 0485 0487 0494 0509 0549 0556 
-

OLOHERELLA HANIHOTIS 
 0562 0564 0632 0640 0646
 
0622 
DISEASE CONTROL HCH CONTENT 

'0502 0021 0034 0104 0119 0203 0220 0223INOCULATION ,-0284 0288 0295 0298 0446 0456 0457 
0502 
 0458 0466 0490 0560 0585
 
RESISTANCE 
 CASSAVA CHIPS

0502 ;.-0135 0252 0317 
SYHPTOHATOL0OY 
 CASSAVA FLOUR
 
0502 0135 

CASSAVA HEALGLUCOSE 
 0252 0310 0316
 
0353 0365 0612 2 CASSAVA STARCH
 

0144 0252 0359
GLUCOSE INDUSTRY 
 CORTEX

0600 
 0131 0132 0217 0587 0603
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''LEAVES. INDIA 
0015 0217 0219 0261 0310 0316 0509 0014 0071 0074 0098 0103 0110 0114 
0563 0636 0651 
HOOTS 
0015 0016 0131~0587 0603 065 1 

0132 0217 0221 0310 

0133 0136 
0264, 0294 
0397 0419 
0443 045 1 

0155 0156 0202 0222 
0295 0316 0323 0359 
0421 0434 0438 0441 
0456 .0457~0458 0466 

0239 
0391 
0442 
0474-

STEMS0015 0217 0219 0651 0481
0506 0487

0509 
0490
0512 

041050 1:0504 000535 05360537 0545 

~HERBICIDES, 0551 0559 0560 
0571 0573 0533 

0563 0566 0567 0568,
0597 0606 0650 0651 

_0034 0036 0~037 0040 0068 0107 0167
B 0168:02280235 0237 0240 0244 0250 
0289i0362 0363 0364 0382 0463 0611 
63...00410 

GERHPLASH 
0174 0246 0292 0293 0548 
HARKETING, 

0616 0628 

0562r0616 
0616 

IHIST09
021 0 , ..... 

" ~ ,00800090::1160176:'0208 
0349 0426 0539 0550 0592 0594 

024'3 
0623 

. 

PRODUCTION 
0246 0292 041,0 
SOCIOECONOHICASpECTS 
0350 0360 0378 

0624 C27 0632 
H0NDUR&~' .INDONESIA 

.... -" ' 
SOCIOECONOHIC ASPECTS 
0375 , 

0035 0042 0046 0047r0071 0146 0164
0201 0247.0250 0429 0580 
MARKETING , . 

HUAN NUTRITION 
0035 0111 0113 0119 0120 0170 0171 
*0185 0300 0396 0403 0404 0408 0409 
0573 0574. 0579 0587 0594 0619 0620 

•0633-' , . . .. 

0161 0192 0592 0620 0621 
0645 0646 
PRODUCTION 
0161 0203.0297 0374 0401 
0621 0640 0646 . 
SOCIOECONOMIC" ASPECTS 

0635 0639 

0408 0620 
C,
7-' 

HUMAN 
075 

PHYSIOLOOY057 05705905 
0590654 

, 

-0161 

0203 0401 0619 
TRADE..TRADE 

0192 0374 

0620 0640 0645 

0592 0620 0635 0645 

HYBRIDS 
0057 0068 0206 0290 0566 
PRODUCTIVITY L 

.0599 

INDUSTRIAL MIACHINERY 
0144 0165 0318 0326 

0602 
0333 0344 0596 

0174 0294 0350 0360 0370 0378 0397 
0551STAN C 

RESISTANCE 
INDUSTRIAL STARCHES 

0107 0143 0144 0165 04 14 0600 0647 . 
0103 051b 0551 
ROOT PRODUCTIVITY INFLORESCENCES 
0103 0174 0294 0370 0397 . 0004 0105 0108 0110 0206 0209 0255 
SELECTION 0546 0567 0568 0569 
0103 0397 0560 ...... : ... ' " ': INHERI TANCE 

HYDROLYSIS ,0 3 3 1: 0 6 0 6 < < " 0555 0556 . . A 

CASSAVA STARCH 
0604 

INJURIOUS INSECTS 
0022 0030 0036 0078 

,-

0020 o081 0084 
. . 

ILLUMINATION 
0009 0069 0439 0508 

ICOME . 
INCOME .0616
0055 0111 0127 0147 0162 0172 0177 
0178 0181 0183 0187 0202 0203 0229 ' 
0237 0294 0347 0349 0350 0362.0363 

0087 0090 0096 0097 0103 0182 0239 
" 0240 0242 0269 0277 0353 0364 0382 
0389 0415 0465 0471 0478 0497 0516 
0529 0530 0531 0536 0537 0548 0549 

0617 0622 
ANASTREPHA MANIHOTI 
0034 0370 0479 0507 0632 
ANASTREPHA PICKELI 

4 

0364 0371 0374 0375 0378 0397 0410 
0421 0423 0462 0583 0592 0618 0620 
0621 0622 0637 0640 0642 0646 0650 

0370 0479 0507 0632 
AONIDOMYTILUS ALBUS 
0082 0174 0237 0246 0276 0370 0479 
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~~71

0507 0632 DISEASES AND PATHOGENS 

0167 0237 0276 0 23 0632 00 IO0LO028GY 0 

BEHISIA INSECT BIOLOGY 
0059'0085 0167 0174 0237 0276 0288 0080 0081 008 4 0088 0093 0094 0100 
0370 0267 0268 0271 0273 0274 0276 0282 
CARPOLONCHAEA CNALYBEA 0283 0516 0519 0521 0527 0528 0529 

I 
0079 0237 0296 0370 0479 0518 

~ COELOSTERNUS ORANICOLLIS
.0523 >INSECTICIDES 

0535 0538 0539 05-40 

COELOSTERHUS MANIHOTI 0022 0034 0038 0058 0059 0079 0082 
0523 0083 0093 0102 0172 0217 0239 0240 
COELOSTERNUS NOTATICEPS 0289 0370 0376 0463 0165 0471 0479 
0923 0518 0536 0632 
COELOSTERNUS RUGICOLLlS 

N0523 IODINE 
COPTOTERMES 0577 0578 
0279 
ElIINNYIS ELLO IPOHOEA BATATAS 
0034 0083 0091 0092 0167 0237 0270 0027 0155 
0274 0275 0276 0289 0370 0517 0523 
0632 . IRON 
EUTETRANYCHUS ORIENTALIS 0012 0111 04149 
U171402146 
LEUCOPHOLIS RORIDA IRRIGATION 
01479 0021 0034 0036 0107 0174 0211 0232 
-PHENACOCCUS MANIHOTI 021460294 0353 0110 
0085 0086 0088 0089 0095 0100 0217 
0271 0272 0278 0279 0280 0281 0288 
0379 0507 0515 0519 0520. 0521 05214 ISOLATION 
0525 0526 0527 0528 051440632 0010 0013 
SAISSETIA NIGR"A DISEASES AND PATIIOGENS 
0183 0237 0276 0479 0507 0061 0063 0064 0065 0066 0073 0257 
SILBA PENDULA 0258 0263 0500 0501 0502 
0167 0237 0276 0370 0523 0632 
ZONOCERUS VARIEGATUS ITALY 

3 0085 0273 0380 0306 0581 

INJURIOUS MITES 
0026 0030 0035 0059 0079 0086 0089 IVORY COAST 
00990103 0182 0183 0235 0239 02142 00060026 0032 0071 0076 0244 0420 
02430276 02820283 0288 0297 0353 
0359 038 01115 465 01471014790516 

0598 
MARKETING 

0524 0533 0536 0537 0538 05140 0541 .0385 
0542 0544 056 0549 0562 0617 0622 PRODUCTION 
MONONYCHELLUS CARIBBEANAE 0243 0385 01418 
0085 0515 TRADE 
IIONONYCHELLUS TANAJOA 0385 
0058 0083 0085 0095 0100 0217 0237 
0370 0379 0497 0507 0515 0532 0539 JAPAN 
0632"0633 0078 0212 0216 0224 0225 014930591 

3 ; ', TETRANYCHUS CINNABARlINUS 3 

0098 0174 021460379 0507 0535 0616 
TETRANYCHUS URTICAE KENYA 
0007 0167 0203 0237 0370 0374 034 0072 0073 0267 0268 0522 
014010534 0632 0640 0616 PRODUCTIOIN 

0320 
INOCULATION 

0017 0019 0020 0075 0157 0228 0451 LABORATORY ANIMALS 
0452 01453 0459 01460 . . ., 0572 0589 
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LAOU 
 VI A I CO TET ,,, 

s0116 0185 0383 0401 0410 0620 0637, 0167 
HARVESTING..
 
0181 02030 363 0391 "' 

-
.LEOAL ASPECTS
~LAND 	 0176PREPARATION 


039 1 o643 ,,
 

'1PLANTING, LEPTUROES
 
017550181 0203 0479
 
4	PROCESSING
 
0165 0171 0331 0331 0353 0415 0592 LEUCOPHOLIS RORIDA
 
0614- 0621 0643 0644 INSECT CONTROL
 

LACTIC ACID 0479
 
0122 - LIGHT
 

0009 0013 0069 0167 0214 0429 0439
 
LAOOCHIRUS 	 0508
 

0479 

LAND PREPARATION' 	 LINAMARASE
 
0024 0034 0078 0172 0180 0183 0241 0217 0221 0261 0590
 
0245 0360 0376 0391 0464, 0643 0646
 
MECHANIZATION LINAHARIN
 
0237 0243 0182 0205 0589 0590
 
ROOT PRODUCTIVITY
 
0023 0043 0167 0174 0182 0199 0200 LYSINE
 

""0204 0235 0243 0294 0362 0382 0397 0121
 
* 0462 0463 0632 	 MADA.ASCAR
"::):;";{': :' :"MADAGAS i' CAR
 

MARKETING
 
LATIN AMERI.A 0398
 

MARKETING * "PRODUCTION
 
0348 0398
 

TRADE
 
LEAF AlEA 0398
 

0007 0210 0213 0214 0227 0247 0248
 
0285 0364 0429 0431 0441 0443 0455 MAGNESIUM
 
0556 0651 0652 0012 0033 0068 0183 0327 0364 0449
 

0454 
LEAVES 	 . ABSORPTION. . . 

0007 0031 0038 0043 0090 0206 0207 0017
 
0209 0210 0211 0212 0213 0214 0215 ROOT PRODUCTIVITY
 
0216 0293 0427 0428 0429 0431 0432 0018 0026 0230"0233 0243 0382
 
0433 0441 0442 0443.0469 0520 0538
 
0540 0541 0542 0545 0556 0652 MALAI
 
AMINOACIDS 	 0077 0128 0522
 
0014' 
ANALYSIS MALAYSIA 5' 
00020005 0011 0015 0029 0092 0255 0018 0025 '068 0071 0105 0112 0153 
0502 ' 0209 0213.02140230 0240 0241 0285 
ANIMAL NUTRITION 0286 0309 0330 011480556
 
0116 0310 0583 GERMPLASM
 
HCN CONTENT 0104 0106
 

> :	0015 0217 0219 0261 0310 0316 0509 MARKETING 
0583 0636 0651 0362 0364 0365 
MINERAL CONTENT PRODUCTION
 
0018 0033 0219 0310 0449 0462 0346 0363 0365. 0381
 
PRODUCTION SOCIOECONOMIC ASPECTS
 
0574 0362 0382
 
PROTEIN CONTENT TRADE ' 


0014 0015 0310 0316 0509 0636 0364 0365 0381
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• " : ; . -'" ' - .. ' ; ' A 

MANTRTO 0556 0610 0636 ~
 ~ '0120 0573' 
 LAND PREPARAIION 
0237

MAN0..NESE 'i I PLANTING 
00~,qO12. 01449 00310018 0454 0175 0179-01814 0237 02143 0382 

PROCESSING 
HANIHOT CARTHAOENENSIS -0031 0331 0331'0336 03142 0353 0385 
-'4056,600040
00425 024180599
 

MANIHOT 
 .LAZIOVII AMETHIONINE
0074T 0108 04425 0113 0121 0300
 

MA NIHOT NEUSANA 
056. 
 HEX COI 


H00090223 0289 
0472
 
ANIHOT POLIO 
 PRODUCTION

0,108 
 0624 

- .. i ,SOCIOECONOMIC ASPECTS 2 
MANUUES 0175' 

0239' 0360 0397 01454 
DUNO HICROSPORO0INESIS I0202 0329 0458 0464 0490 0110 0206 0-..68 

M4ARKETING
 
0022 0160,0162 0166 0180 0188 
0194 MINERAL DEFICIENCIES'
 

- - "'',031480362 0395 0399 01405. 0611 0621 0230 01454 ' 
0622 0628 0631 0632 0639 06145 

, 

CASSAVA CHIPS - MINERALS 

0116 0163 0171 0193 0364 0365 0383 . 0012 00114 0017 0018 0019 0020 00210385 004 0407 01410 0414 0117 0612 0025 0026 0028 
0033 0036 0012 0043
 
0614 0615 0629 0635 0647 0044 0048 0049 
0050 0068 01070111
 
CASSAVA FLOUR '0174 
 0183 0197 0198 01990202 0203
4 0147 0163',172 0176 0191 0253 0342 0219 0226 0227 0229 0230 0233 0235

0347 0365 0385 0394 0398 0404 
0417 0239 0241 0213 0246 0247 0289"0294
 
0612 0618 
 0298 0307 0327 0364 0370 0382 0397

CASSAVA 'EAL 
 0401 0419 0421 014220434 0449 0452
 
0163 0173 03142 0361 0385 
 0453 0454 0455 01456 0457 0458 0460 
CASSAVA STARCH <. .. 0461 01462 0146140466 0471, 014770490.~

01440161 0171 0176 0181 
 0182 0192 0549 0603 0623 0632 06 0646
4 6

0193 0253 0364. 0365 0376 0383 0385 

0390 0394 0398 0400 '0404 0407 01410 MITE CONTROL 

..
 

01414'592 0612 0615 0616 0620,06444 0246 0276 0282 0539 0633
 
0646 0647 . .. .ACARICIDES
 
OARI , 0038 0058 0059 0079 0083 0098 0168

0171 0193 0333 0342 0385 0394 0644 
 0174 0217 0239 0370 0465 0532. 0536
 
PELLETS 
 . " ' '.0548 0616 
0116 0161 0163 0171 0383 0385 0404
 
04070414 04170620 0635 0647
 

ROOTS 041'02065047MODIFIED 
 STARCHES

.0116 0616 0626; ' . '' 0359 0597 0600
 
TAPIOCAS'
 
0171:6 0365 03940398 0407 0410 MOLYBDENUM
 

02146 0457
 
MATHEMATICAL MODEL
 

0623 0652
 
MECHAIZATON"MONONYCHELLUS
 

MECHANIZATION 
 079 0515 0516 0524 0544 0617 0622
 
0473 
HARVESTING ' ' ONONYCHELLUS PROGREO-IVUS
0031 0179 0184 024 3 0363 0382 01 08 0538 0539 05140.0541 05142 

140 ' 4.. 

I !.!: , i] i > i i :i1 !I:ID'"
:; ) !~ 
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ONONYCIELLUS TANAJOA 
 ,NETHERLANDS 
'0095 0497 0507 0600 0601 0602


0100 037 0267 0379 

,0515 
 0532,'0539 0633 
,INSECT CONTROL .'-
 NIGERIABIOLOGICAL CONTROL 0012 0029 0063 0071 0075 0080 006S'0370, " . 0088 0096 0100 0126 0131.013202IStCDs0058 03 0°218
0080 021 
 0221 0233 0261 0271 0272 0273


0058 0083'217 32 ; 
 " 02770283 0288 
0302 0327 0329 0339
RESISTANCE 
 , - .93 OM' 083 0538 0540 0541 0542 0587
0085 0595 0598 0599 0603 0613 0636 0637 
r MARKETING
 

r 'K r 0193 0333 0342 ,
-L .I SSU s,'i] , .,:"."< lORPIIOGENESIS PRODUCTION'. ... _ .
 
0LANT TISUES .0193 


POUTO
 
0333 0415 0643 

0445 TRADE 
MOULDS '09 

0051 0054 0156 
0171 0302 0493 
 NITROGEN
 

. E MOABIU -. .... 0007 0014
•O . ':""0025 0018 0019 0020 0021 0023
0026 0028 0033 0042 0013 00149..0119 0120 0338 0575 
0576 0577 0579 
 0050 0068 0.07 0174 0183 0196 0197
 
0198 0199 0202
..o 0203 0204 0229 02330235. 0239 0243 0246 0247 0289 0294
0647 "0298 
 0327 0360 0364 0370 0362 0397 

'' 'UL1NO0401 0419 04.21:01422 01423 04.3404143MUCHIN r0151

0159 0153 014540157 0158 0462 0146
' 017101477 0490 062310632 0640 06146
 

MUTATI0N NUTRIENT UPTAKE
 
0546 04.5401460
 

I4YCOPLAS'HOSES 
 NUTRITIONAL REQUIREMENTS 0237 0370 0497 0499 0507 
 0007 0014 0017 0018 0019 
0020 0021.
 
0025 0026 0028O033'0035 0042 0043
 

1IYCORRI, , ,-A 0014 0048 0049 0050 0107 0167 0172
00 A
0100080501714 
 0183 0195:0196 0197 0198 0199
0017 0019 0020 0174 0228 0359 052 
 0200 0202 0203 0204 0229 0230 0233
04453 0459 0460 0461 0617, 
 0235 0237 0239
: 0243 0245 0246 0289
14 . . . ... ' "" 0294 0297 0298 0329 0353 0359 0360
 
MYCOSE -0362 
 0363 03640370 0378 0381
0006 0034 0036-0U67 0391
0068 0069 0070 0397 0401 0406 0421 0122 0123 043
0071 0084 0167 017110183 0203 0233 
 'v.4520453 0454 
0456 01458 0460 01461
0235 0237 0242 02hI0259 0299 0364 
 0462 0464 0465 0467 
0471 01477 090
0370 0374 0382 04 ,1065 0478 0479 
 0548 05562)611 0616 0617.0621

0 84 0497 0501, 0.70554 0555 0611 . 

0623
 
0632 0640 0613 0616 06220632 06110 0646 ,
 

DISEASE CONTROL

0058 0059 
0060 0240 0471 0502 0503 OCEANIA .

0633 '  -
 0026 0070 0071 0099.0131 011.7 016 

-

R E0533053140588 0593 0623


0260 0285 0289 
0296 0297 0502 0503 
 -0553 0617 .OII14 


- ,
 
NEMATODES - ' . .'': ,,
 EHATODES: ', 
 .0167 G~ 0203 0237 0370 0374 0401 0632
 

007 006<077.06140 
 0646
0075 0076- 007" 
 DISEASE CONTROL 
-', : .. . {: 
 0502 - - - -NEOSILA PENEZI 
- " " INOCULATION  - ,.- .INSECT CONTROL 0502 

INSECTICIDES 
 - RESIST.NCE 
- 0479 0502
 

'--~'l,~141 



.. 

', 0502 . - "- Ol0 16 0161 0163 0189 03 08 0309 0383 

... L- i 0404,O0408 0417 0581 0620 0647 
,},OLIGONYCHUS BIHARENSIS . .. PROCESSING 

'.!. SYMPTOHATOLOOY" ".i PELLETS'" ' 


oo98 01740171 0252 0330 0385 0407 0409 0414
 
:iYiINSECT-CONTROL 0635
 

, ,. 	 MANIHOTICOLA
:iPERICONIA 

OLIGONYCHUS PERUVIANU3 DISEASE CONTROL
 

INSECT CONTROL
 
'	INSECTICIDES PERU
 
0632 0207 0358 0426 0511
 

PRODUCTION
 
: OLIGONYCHUS THELYTOKUS 0423
 

, 0534 I
CONTROL
 

ORANOLEPTIC EXAMINATION" 0007 0022 D3" '0038 0058 0059 0060
 

0223 0284 0494 0072,0079 0082 0083 0085 0093 0098 
. CASSAVA FLOUR 0168,0172 0174 0182 0195 0217,0239 
':: 0570 0571' 0240'0246 0276 0282,3289 0370'.0376 
S COMPOSITE FLOURS 

~PEST 


0378 0463 0465 0471 0479 0499 0502
 

,, 0570 0571 0503 0508 05'0'0511 0518 0529 0532 

S0536 0539 0548 0549 0616 0632 0633 
PACKAGING 0643 

. 0144 0165 0333 0335 0376 o496 o646 
• " " "PEST DAHAOGV
 

'
 
" 0058 0050\0084 0C93 0094 0276 0282
 

0494 

,PALATABILITY
 

0504 0516\1 0518 0529' 0539 0542 
DEFOLIAT - N 

PANAMA 	 0083 02 8 9 0583 

01271 0130 0227 0455 	 PTOE 

PRODUCTIONPEIL
 
0165 	 0033,0090 0207 0215 0219 0449 0469 

TRADE 

015, 0034 0122 0157H011 0023 0048 0118 


' PAPER INDUSTRY 0241 0242 0444 0467 0549 o632 

U 143 0144 0414 0647 CASSAVA STARCH 
0137 0141 0144 0155 0156 0182 0321 

• PA PUANEW GUINEA 	 SOIL ANALYSIS 
'.0070, 0014 0020 0033 0102 0167 02 7 0453 

0376 0536 0539 0549 0616 0632063
" ARAOA 	 0454 0466
 

01440165033033 036 046 0 4

"..0530 0531 0632 	 PHAEOLUS MANIHIOTI,
" " 	 497 

PARTICLE SIZE0153 	 pAEoRAMULARiA O.REA00 0323 030300591 0111 06 01CASSAV STARCH 	 0617 
PHAEORAYULARIA HANIPOTES
 

S IE CT0632
 
DISEASE CONTROL
 

FOOD PRODUCTS 0502 0503
 

0137 


PATENTS 


INOCULATION
 

0502

PEELING 	 RESISTANCE
 

0118 0135 0101 0173 0107 0107 0171 0502 0503
 

0240246 0276 0282 3289 03700
052 037 0333 




PHENACOCCUS , 

0080 0093 0096 0097 0269 0277 0279 


'"0281 037001115 0478 0479 0515 0516
 
0519 0617 0622 


PHENACOCCUS HERREll10617
 
0507 0515 0516 0544 


PHENACOCCUS MANIHOTI 
0086 0088 0095 0100 0271 02720278 

0279 0280 0281 0379 0507 0515 0519 

0520 0521 052 0525 0526 0527 0528 

INSECT CONTROL 

INSECTICIDES 


C0217
0632
' 	RESISTANCE ..
 
0085 0089 0288 05111 


) .P.IL.PP.NE .008.
PHI'LJppINES...
 

0010 0041 0050 0071 0118 0158 0183 
020110238 02119025110553 05511 
MARKETING 
0162 ' 
PRODUCTION 
0055 038 
SOCIOECONOMIC ASPECTS . 
0373 038 .
 

" : " 


PHOMA 

r' "0507 


DISEASE CONTROL
 
0502 05C3 

INOCULATION 


.	 0502 .,<RESISTANCE 


0502 0503 061/ 

SYMPTOHATOLO0Y 
050 " 

" " 


PHOSPHORUS ,
 
0007 0012 0011 0018 0019 0020 0021 

0023 0025 0026 0028 0033 0042 0013 

00119 0050 0068 0107 0174 0183 .0196 

0197 0196 0199 0202 0203 020 0219
 
0229 0230 0233- 0235 0239 0213 027
 
0289 029 0298 0327 0360 036 '0370 

0382 0397 0119 0421 0122 013 0119 

0152 01153015 01158 0160 0161 0162 

01161011660171 0177 0190 05119 0603
 
0623 0632 0640'0646 

ABSORPTION 

0017 


PHlOTOPERIOD 

0167 0508 0519 0623
 

PHOTOSYNTHESIS 

0007 0211 0211 0127 0128 


-143-


PHYLLOPHAGA
 
04179
 

PHYLLOSTICTA
 
RESISTANCE
 

SYMPTOMATOLOY
 
0071 

PHYSIOLOGY
 
0007 0008 0017 0018 0019 0033 0056
 
006 0101 0131 0132 017 0206 0209
 

10213 0214 0216 0231 0232 0237 022
 
0217 0218 036 0370 029 0132 0441
 
0113 0115 0151 0152 0160 0168 0548
 
0576 0579 0507 0589 0616 0617 06511
 

PHYTOPHTHORA
 
0237 0370 0622 0632
 

PNYTOPHTHORA'DRECHSLERI
 
DISEASE CONTROL
 
0502
 
INOCULATION
 
0502
 
RESISTANCE
 
0502 
SYMPTOMATOLOOY
 
0502 

PHYTOSEIULUS MACROPILIS
 
0533 

PIGLETS
 
0585 

PLANT ASSIMILATION 

0212 0216
 

PLANT FERTILITY 
0568, 

PLANT GEOGRAPHY
 
0035 0090 0116 0146 0166 0167 0208
 
0425 0126 0550 0561 059 0627 0632
 

PLANT GROWTH SUBSTANCES
 
'0009 017 0130 0132 0135 0137 0138
 
0112 0502 0518 0616
 

PLANT HEIGHT
 
0007 0033 003 0036 0038 003 0101
 
0102 010 0196 0227 023 0219 0250
 
0295 0129 0136 0412 011130162 0190
 
0509 0515 0553 0551 0651
 

PLANT PHYSIOLOGICAL PRCCESSES
 
0007 0211 0212 0211 0216 0232 0127
 
0428 015 0160
 



PLANT PIGMENTS POSTHARVEST TECHNOLOGY
 
065 1 Oh96
 

PLANT REPRODUCTION POTASSIUM
 
0102 0108 0110 0206 0285 0546 0566 0007 0014 0018 0019 0020.0021 0023

0569 0025 0026 0028 0033 0036 0042 0043 

0049 0050 0068 0107(0174 0183 0196 
PLANT RESPIRATION 0197 0198'0199 0202 0203 0204 0226.
 

0211 
 0229 0230 0233 0235 '1239 0241 0243. 

PLANT ISSUES0246 0247, 0289,0294 098 0327 0360
P 0364 0370 0401
0382 0397 0419 0421 

0002 0013 0066 0217 0433 0454 0477 0422 0434 0449 0453 '0454 0458 0462 
MORPHOGENESIS 0464 047 1 04900466 0477 0623 0632 
0445 ' . 0640 0646 
TISSUE CULTURE 
0008 0174 0290 0438 0440 0445 0481 POTATOES 
0508 0511 0565 0113 0186 0187 0324 0389 0571 .0608 

PLANTING POULTRY
 
0014 0030 0033 0046 0048 0239 0244 
 0121 0123 0126 0129 0184 0316 0358
 
0260 0360 0475 0549 0646 0580 0586
 
COSTS
 
0022.0107 0172 0175 0181 0182 0183 POWER SOURCES
 
0195 02J3 0237 0289 0362 0364 0370 0176 0331 0333 0643
 
0376 0462 0632
 
LABOUR
 
0175 0181 0203 0391 PRESSING 
MECHANIZATION 0117 0118 0147 0165 0333 0335 0341 
0031 0179 0184 0237 0243 0382 0347 0618 
ROOT PRODUCTIVITY 
0022 0023 0026,0036 0037 0041 0042 PRICES 
0043 0044 0045 0049 0050 0083 0102 0022 0098 0142 0143 0147 0162 0163 
0107 0167,0174 0182 0199 0200 0201 0 '65 0166 0176 0177 0181 0182 0185 
0204 0214 0235 0242 0243 0249 0289 0187 0189 0191 0192 0194 0198 0203
0294 0298 0362 0370 0382 0462 0463 0297 0338 03470 0333 033t 0353 0356 
0477 0489 0 0374 0377 03810632 0648 0650 0651 0357 0376 0383 0384 
SPACING . \ 0390 0392 0393 0394 0398 0401 0404 
0007 0023 0026 0032 0034 0035 0041 407 0410 0413 0414 0415 0417 0618
 
0050 01020107 0167 0174 0175 0181 0619 0620 0621 0622 0625 0626 0628 
0182 018? 0196 0200 0204 0234 0241 0632 0635 064o0 0642 0644 0645 0650 
0242 0245 0246 0249 0289 0298 0364 
0370 03'110376 0382 0422 0423 0462 PROCESSING
 
0463 i4'650477 0632 0648 0651 0030 0114 0124 0136 0142 0145 0146


// 0146 0148 0156 0166 0178 0183 0193 
PLOUOH)NO . 0253 0318 0320 0326 0331 0331 0337
 

0237'0238 0371 0338 0344 
0352 0353 0364 0366 0368 
. 0372 0373 0380 0385 0386 0393 0394POL L'N 0395 0398 0402 0407 0413 0414 0415 

0C04 0105 0100206 0546 0567 0568 0416 0418 0426 0548 0590 0592 0594 
0S69
t 0595 0598 0599 0604 0616 0621 0624
 

0634 0635 0638 0643 0644 0646 0653
 
POfLINATION 
 BOILING 

',)102 0105 0108 0110 0206 0285 0364 0328 0340 
'1546 0566 0569 DRYING 

0031 0117 0118 0119 1131 0132 0135POLYPLOIDY 0137 0141 0143 014,4 I 47 014g90152
 
0546 
 0153 0165 0171 0184 0251 025i! 0317 

0330 0334 0335 0340 0341 0342 0347 
POSTHARVEST LOSSES 
 0376 0379 0409 0574 0576 0587 0601


0160 0251 0296 0384 0403 0617 0618 0629 0641
0602 0614 0642
 

144



FERMENTATION 

0118 0122 0141 0144 0157
0143 0171 
0174 0328 0333 0335 03111 0342 0345 
0376 0403 0602 0606 0607 0608 

GELATINIZATION 

0138 0151 0323 0324 0330 0333 0342 

0591 
GRINDING
 
0117 0135 0144 0165 0330 0333 0333 

PEELING 

0118 0135 0141 0143 0144 0147 0171 

0252 0328 0333 0334 0335 0340 0341 

0342 0347 0376 0602 

PRESSING 

0117 0118 0147 0165 0333 0335 0341
 
0347 0618 

RASPING 

0118 0141 0143 0144 0147 0165 0171 

0328 0330 0333 0335 0336 0347 0376 

0379 0601 0602 0618 

SCREENING 
0118 0141 0143 0144 0147 0165 0171 
0330 0334 0335 0340 0341 0347 0376 
0601 0618 
 . 
SILTING 

0143 0144 0165 0171 0330 0376 0601 

STEEPING 

0251 0328 0340 0379 0389 0574
 
WASHING 

0118 0122 0135 0141 0143 0144 0147 

0165 0171 0252 0328 0330 0334 0335
 
0341 0347 0376 0601 0602 0618 


PROPGATIN .0174 

0030 0031 0106 0167 0237 0426 0436 
0465 0468 0469 0471 0472 0474 0480 
0481 04a820483 0484 0486 0557 0617 
0633 -

PROPAGATION MATERIALS
 
0007 0013 0014 0015 0018 0022 0023 

0028 0031 0033 0034 0036 0038 0041 

0048 0050 0058 0059 0078 0082 0094
 
0102 0105 0106 0108 0167 0168 0172 

0174 0181 0182 0183 0193 0203 0204 
0206.0209 0235 0237 0239 0241 
0242
 
0245 0246 0247 0248 0249 0265 0285
 
0289 0290 0294 0298 0359 0360 0364 

0370 0382 0384 0397 0401 0431 0433 

0434 0436 0465 0468 0469 0471 
0472 

0473 0474 0475'0476 0477 0M478 0479 

0480 o481 0482 0483 0486 0492 
0500 

0502 0507 0508 0547 0549 0550 0557 

0558 0566 0613 0617 0632 0640 0646 


PROTEIN CONTENT 

0012 0113 0114 0121 0135 0157 0220 

0300 0306 0311 0312 0313 0323 0324 


9 0358 0423 0447 0450 


LEAVES
 
0014 0015 6219 0310 0316 050o 0636
 
ROOTS
 
0015 0122 0126 0146 0310 0603
 
STEMS 
 * 
0015 0219
 

PROTEIN ENRICHMENT
 
0252
 
ECONOMICS
 
0118
 
FERMENTATION
 
0118 0174 0328 0403 0607
 

PROTEINS
 
ANALYSIS
 
0131
 
DIETARY VALUE
 
0314
 

PRUNING 
0050 0161 0241 0254 0359 0362 0364
 
0370 0443 0483 0651
 
DETERIORATION
 
0057
 

PSEUDOCOCCUS MANDIO
 
0531
 

PSEUDOMONAS
 

DISEASE CONTROL
 
0499
 
RESISTANCE
 
0297 
SYMPTOHATOLOGY
 

PUERTO RICO
 
0284
 

QUARANTINE MEASURES 
0060 0497 0507 0617 

RAINFALL DATA
 
0007 0024 0027 0029 0033 0034 0036
 
0038 0043 0048 0049 0058 0059 0060
 
0078 0102 0167 0182 0183 0196 0203
 
0213 0220 0232 0235 0236 0237 0255
 
0260 0267 0353 0355 0382 0419 0459
 
0462 0467 0538 0547 0549 0620 0640
 

RASPING
 
0118 0141 0143 0144 0147 0165 0171
 
0328 0330 0333 0335 0336 0347 0376
 
0379 0601 0602 0618
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RESISTANCE DRY MATTER 
0051 0543 0550 0033 0043 0103 0107 0126 0215 0254 
DISEASES AND PATHOGENS 0429 0431 0441 0443 0462 0477 0494 
0003 0026 0256 0260 0285 0288 0289 0496 0542 0651 
0296 0486 0500 0502 0503 0551 0553 DRYING 
0559 0562 0617 0636 0131 0132 0165 0185 0408 0574 0587 -
INJURIOUS INSECTS 0603 0617 
0085 0089 0090 0103 0288 0289 0516 PAT CONTENT 
0544 0617 0122 0126 0310 0603 
INJURIOUS MITES GROWTH 
0085 0089 0288 0297 0562 0617 0007 0019 0174 0206 0209 0370 0429 

NNCH CONTENT :"I I 
0015 0131 0132 0217 0221 0310 0587 

RHIZOBIUM 0603 0651 
0451 NUTRITIVE VALUE 

0122 
RHIZOPUS STOLONIFER PACKAGING 

0211 0212 0214 02160232
• • 0165

PLANT. ANATOMY" 

ROOT CROPS 0001 0007 0015 0016 0019 0033 0043 
0040 0045 0148 02380245 0251 0380 0051 .0052 0053 0054 0055 0056 0057 
0403 0405 0077 0084 0101 0102 0103 0107 0112 

0116 0122 0126 0128 0131 0132 0134 
ROOT DEVELOPMENT 0146 0165 0167 0174 0183 0185 0206 

0174 0209 0247 0207 0209 0215 0217 0221 0224 0249 
025s4 0293 0310 0326 0327 0329 0370 

ROOT PRODUCTIVITY 0380 0384 0408 0429 0430 0431'44 1 
0018 0020 0022 0023 0026 0036 0037 0442 0443 0449 0462 0477 0491 0493 
0041 0042 0043 0044 0045 0049 0050 0496 0502 0531 0542 0545 0548 0550 
0060 0072 0073 0083 0098 0102 0103 0574 0587 0603 0616 0617 0626 0651 
0104 0107 0109 0147 0167 0174 0182 PLANT PHYSIOLOGY 
0197 0198 0199 0200 0201 0202 0204 0007 0019 0033 0056 0101 0174 0206 
0213 0214 0215 0227 028 0229 0230 0209 0370 0429 0441 0443 0548 0616 
0232 0233 0235 0238 024'\O.I3 :0247 PRODUCTION 
0248 0249 0250 0284 0285\'- 66 0287 0055 0165 0380 0384 04108 0574 
0289 0291 0293 0294 0295 0296 0298 SILAGE 
0359 03620370 0378 0382 0389 0397 0310 0603 
0401 0406 0419 0420 0436 0442 0443 STARCH CONTENT 
0455 0456 0457 0458 0459 0462 0463 0052 0053 0103 0254 0462 0477 0494 
0466'0468 0470 0474 0477 048P 485 0496 
0487 0488 0489 0490 0536 0547 0548 STORAGE 
0550 0551 0553 0554 0556 0558 0563 0051 0054 0055 0057 0112 0116 0146 
0564 0583 0616 0622 0623 0627 0630 0165 0167 0174 0183 0185 0249 0310 
0632 0640 0648 0649 0650 0651 0370 0370 0380 0384 0408 0408 0548 

0550 0616 0617 0626 
ROOTING SUGAR CONTENT 

0435t4%;5 0469 .0494, 0496 
TRADE 

ROOTS 0116 0165 0185 
ANALYSIS 
0001 0015 OD1C 0051 0056 0057 0112 ROSELLINIA 
0131 0132 0221 0224 0430 0493 0502 0161 0237 0370 0479 
0550 0617 DISEASE CONTROL 
BIOCHEMISTRY 0502 
0056 0174 0224 INOCULATION 
DETERIORATION 
0052,0053 0054 0055 0057 0116 0146 0RM TACR STANCE 
0174 0494 0496 0617 0626 0502 
DIETARY VALUE SYHPTOMATOLOGY 
0126 0574 0502 

-146 



*4ROTATIONAL CROPS SBAPENDULA'
 
* 	 0026 0167 0235 0338 0362 0365 0370 0167 0237 0523
 

0384 0463 0623 
 INSECT CONTROL
 
MAIZE 
 BIOLOGICAL CONTROL
 
0200 0424 
 0276 0370
 

INSECTICIDES
 
RWANDA 
 0370 0632
 
0144601467014800503 0532 0558 0633
 
0648 0649 
 SILKWORM
 
PRODUCTION 0583
 
0482 0574 0627.2 0583
 

SILTING
AIET0270A 
 0143 01144 '0165 0171 0330 0376 0601w01830'237. 05071
 

INSECT CONTROL SIMULATION MODELS
 
BIOLOGICAL CONTROL 
 0529.
 
0276
 
INSECTICIDES 
 SOCIOECONOMIC ASPECTS
 
0479 
 0147 0162 0168 0169 0171 0172 0173
4 SALINITY 0175 0176, 0178'0180 0185 0198 0203
 

0320 0340 03147 0350 0354 0355 0356

017140434 045 4 0548 0616 
 0360 0361 0362 0373 0375 'J378 0382 

*03814 0396 0140101402 01407 01409 05914 .,SCLEROTIUM ROLFSII 0615 0618 0619 0620 0622 0640 0642
 
0237 0364 0370. 0479 
 0644 0645 0653
 

S' DISEASE CONTROL
 
021400502' 
 SODIUM
 
INOCULATION 
 0306 0307 0309 0311 0390 0449
 
0502
 
RESISTANCE 
 SOIL AMENDMENTS
 
0502 
 0019 0174 0327 0455 0464
 
SYMPTOMATOLOG Y
 
0502 
 SOIL ANALYSIS
 

0014 00150018 0019 0020 0028 0029
SEED 
 0033 00S6 0078,0102 0167 0196 0227
 
0009 0,1020108 0206 0209 0290 0480 0229 0287 0327 0329 
0378 0419 0453
 
0507 0550 0558 
 0454 0456 0462 0463 0466 0623
 
COMPOSITION


F 0285 0557 SOIL CONSERVATION PRACTICES

GERMINATION. .0024 
 0026 0242 0420 0467 0475 0648
 
0105 0285 0566
 

SOIL FERTILITY

SENEGAL 
 0023 0042 0181 021420453 0549 0549
 

0076 
 0622 0648
 

SHADING 
0556 0651 ' SOIL IMPOVERISHMENT
 

02
SHEEP 

0305 
 SOIL PHYSICAL PROPERTIES
 

SHIFTINo CULTIVATION 	 0007 0014 0017 0018 0019 0020 00230024 0026 0028 0029 0033 0034 0036
 
0176 
 0045 0048 0049 00780102 0167 0182 

SHOOTS 0196 0220 0227 0235 0237 0239 02410287 0297 0355 0382 0452 0453 0454 
0050 0247"0250 0255 0265 0431 0436 0457 0462 0463 0529 0611 
06146
 
01414101469
 
SILAGE SOIL REQUIREMENTS
 

SIAG.0019 0012 0174 0181 0183 0214102142
0:0,100313 031140603 0611 
 0327 0453 0455 0464 0467 0549 0556
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,SOIL WATER TIMING 
. 0007 . -. 0230 -

SOLAR DRYING STATISTICAL 'ANALYSIS 
0119 0127 0131'0132 0141 0144 0149 ~V0015 0017 0018 0033 0034 0036'0048 
0152. 0152 0153 0219 0252 0334 0395 0051 0052 0053 0082 0087 0101 0102 
0408 0409 
0576 05770587 0614 0615 0104 0127 	0130 0131 0132 0139 0152
 
0629 0641.0642 
 0152 0168 0174 0187 0196 0197 0199 

SOLAR RADIATION 0203 0207 0210 0218 0249 0299 0317 
SOLAR RDAI; ! 	 0321 0334 0462 0536 0541 0545 0570
 

0623 
 0586 0588 0603 0652 

SSTATISTICAL 	 DATA 
SOLUBLE CARBOHYDRATES 0101 0152 0152 0187 0203 0410 0482 

0052 0053 0614 0627 

SOUTH'AFRICA 	 STEEPING
 
oARETI0"N 0251 0328 0340 0379 0389 0574
 

0611 STEMS 
SOYBEANS 0036 0041 0207 02150043 0196 0249 

0293 0473 0512 0542
0423 0623 0648 0649-0650 	 ANALYSIS:0015i ;i " ;'i " ?! : 0226. 

CH CONTENT

SPHACELOMA HANIHOTICOLA 

0237 0370 0555 0015 0217 0219 0651 
DISEASE CONTROL 
 PLANT DEVELOPMENT
 
IOCU0502 N 	 0007 0209 02480033 0206 0247 0443 

0502 . STOMATA 
RESISTANCE 0005 0007 0211 0212 0216 0427 0428 
0260 0289 0296 0502 0617 
SYHPTOHATOLOGY STORAGE . 
0071 0502 	 0008 0036 0051 0052 0053 0054 0055 

0057 0112 0116 0116 0141 0144 0146 
SRI LANKA 
 0147 0165 0167 0174 0182 0183 0185 

PRODUCTION 
 0203 0235 0237 0241 0242Ck,249 0251 
0377 
 0252 0253 0254 0289 0292 0301 0302
 

0306 0307 0308 0309 0310 0311 0313

STAMENS 
 0315 0316 0328 0330 0335 0353 0359
 
0004 0105 0108 0110 0546 0567 0569 0370 0370 0376 0380 0381 0383 0384
 

0385 0390 0392 0401 0404 0407 0408
 
STARCH CONTENT 0408 0409 0410 0414 0417 0439 0445 

0002 0028 0045 0052 0053083 0103 0463 0471 0478 0479 0484 0491 0492 
0104 0114 0135 0144 0220 0223 0229 0496 0548 0550 0565 0569 0616 0617 
02470248 0254 0285 0287 0291 0618 0626 06320295 	 0645
 
0298 0349 0376 0409 0447 0448 0456
 
0457 0462 0466 0477 0185 0494 0496 SULPHUR
 
0553 0554 0560 0564 0583 0585 0033 0174 0183 0246 0454 0456
 

STARCH PRODUCTIVITY SURINAM
 
0295 - 0080 0096 0281
 
CLIMATIC REQUIREMENT
 
0199 	 SWEDEN
 
CULTIVARS 065
 
0045 0104 0229
 
FERTILIZERS 
 SWEET CASSAVA
 
0230 
 0010 0015 0016 0077 0084 0146 0169
 
HARVESTING 0207 0217 0237 0337 0338 0404 0407 
0104 0426 0446 0574 



ROOT PRODUCTIVITY 
 1NDUSTRIAL MACHINERY
 
0102 0554 0558 0627 0632 0648 0318
 
STARCH CONTENT 
 INDUSTRIALIZATION
 
0002 
 0171 0176 0318 0379 0407
 

LEGAL ASPECTS
 
0176
 

SWEET POTATOES 
 NUTRITIVE VALUE
 
0012 0040 0044 0113 0238 0245 0343 0171
 
0389 0608 
 PROCESSING
 

0171 0183 0318 0330 0368 0379 0380
 
SWINE 
 0394 0398 0407 0595
 

0121 0123 0304 0314
0127 0176 0184 STORAGE
 
0357 0358 0584 0585 
 0183 0330 0380 0407 0410
 
FtTTENINO 
 TRADE.
 
0130 0306 0315 
 0171 0176 0365 0398
 
LEAVES 
 USES
 
0310 
 0171 0183 3318 0330 0365 0368 0379
 
PELLETS 
 0380 0394 04n7 0410 0595
 
0581
 
ROOTS
 
0122 0128 0131 0132 0310 0587 TAXONOHI
 

0206 0207 0237 0259
 
SYMPTOMATOLOGY
 

DISEASES AND PATHOGENS TECHNOLOGY
 
0058 0059 0060 0061 
0067 0068 0071 0172 0173 0178 0185 0290 0326 0331
 
0073 0263 0499 0500 0502 0508 0510 0350 
0395 0396 0399 0416 0614 0626
 
0512 
 TECHNOLOGICAL PACRAG
 

0055 0143 0181 0292 0294 0378 0384
 
0397
 

TAIWAN 
 TECHNOLOGY EVALUATIO
 
0071 0298 
 0143 0168 0171 0378
 
MARKETING
 
0176
 
PRODUCTION 
 TECHNOLCOY TRANSFER
 
0371 0608 
 0614 0626
 
SOCIOECONOMIC ASPECTS
 
0176 
 TEMPERATURE
 
TRADE 
 0007 0009 0013 0020 0029 0033 0034
 
0176 0036 0038 0048 0049 0060 0069 0078
 

0081 0087 0088 0102 0152 0152 0153
 
TANZANIA 
 0157 0167 0182 0183 0216 0220 0232
 

MARKETING 
 0271 0353 0355 0382 0438 0439 0445
 
0191 
 0459 0462 0467 0469 0508 0527 0540
 
PRODUCTION 
 0547 0549 0565 0569 0623 
0191 0337 
TRADE 
0191 
 TETRANYCHUS
 

0465 0544
 
TAPIOCA MACARONI
 

0183 
 TETRANYCHUS CINNABARINUS
 
0098 0174 0379 0507 0535 0616
 

TAPIOCA PEARLS 
 INSECT CONTROL
 
0410 
 0246
 

TAPIOCAS 
 TETRANYCHUS LAMBI
 
0164 
 0533 0534
 
CONSUMPTION
 
0365 
DRYING TETRANYCHUS MARIANAE 
0171 0330 0319 0533 0534 
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TETRANYCHUS NEOCALEDONICUS 
 TOXICITY
 
0098 0534 
 0077 0116 0119 0120 0167 0171 0174 
INSECT CONTROL 0303 0310 0342 0408 0409 0589 0590 
0246 0594 

TETRANYCHUS URTICAE 
 TOXICOLOGY
 
0007 0167 0203 0237 0374 0384 0401 0338 0575 0576 0577 0578 0579 
0534 0640 0646 
INSECT CONTROL TRADE
 

BIOLOGICAL CONTROL 
 0166 0186 0187 0188 0194 0348 0357 
0370 0367 0399 0405 0631
0621 0625 0645
 
INSECTICIDES 
 CASSAVA ClillP;

0370 0632 
 0116 0163 0165 0171 0185 0193 0364
 

0365 0381 0383 0385 0404 0409 0414
 
TEYIILES 
 0417 0612 35 0647
 

0143 C144 0414 0647 CASSAVA FL-JR
 
0163 0165 0176 0185 0191 0365 0385


THA ILAND 
 0398 0404 0417 0612
 
0231 0308 
 CASSAVA HEAL
 
GLRMPLASH 
 0163 0165 0185 0385
 
0235 
 CASSAVA STARCH
 
MARKETING 
 0142 0144 0161 0165 0171 0176 0192
o163 0194 0385 0404 0414 0417 0631 0193 0364" 0365 0374 0381 0383 0385 
0647 0390 0398 02204 0410 0416 0592 0612 
PRODUCTION 
 0620 0647
 
0163 0365 0404 0408 0414 0417 0625 GA I
 
TRADE 
 0171 0193 0385 0416
 
0163 0367 0385 02204 0414 
0417 0647 	 PELLETS 

0116 0161 0163 0171 0383 0385 0404
T44IOCYANATES 
 0409 044 041, 0620 0635 0647 

0132 0575 0576 057"' 057P 0579 0650 OOTS 

0116 0165 01 ,T iRI P" A PIOCA! 
0007 0167 
0171 0497 0507 0537 0548 0171 0171 03(5 01396
 

0616
 
INSECT CONTROL 

IZCLOGICAI. CONThOL 
 7ANSP IRATION 
0079 0276 0370 0007 0211 0212 0216 0232 0428 
INSECTICIDE1S
 
0079 0289 0370 01479 0536 0632 T2INIoA[) TO2AGO
 

RESISTANCE 
 0096
 
0789 0544
 

TISSUE CULTURE 
 UNASPIS CITRI
 
0008 0009 0030 0031 0045 0108 0174 0465
 
0290 0432 0435 0437 0435 0440 0444
 
0445 0481 0508 0511 0546 0547 0548 UNITED KINGDOM 
0550 0565 0611 0616 0617 0010 0056 0253 0262 0266 0311 0513 

0572 0586
 
TOGO
 

0076 0095
 
MARKETING 
 UROYCES HANIHOTIS
 
0385 0394 
 0259 0370
 
PRODUCTION
 
0385 0394 
 USA
 
TRADE 
 0007 0045 0137 0139 0159 0303 0449
 
0385 
 01488 0589 0590 0605
 

TONGA 
 VASCULAR STREAKING 
0447 
 0174 0254
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VA710A ILLUDENS 
 WATER REQUIREMENTS (PROCESSING)
0544 0632 :0144 
 0333 0353 0372 0376 0601
 

VATIGA MANIHOTAE 
 WATER STRESS
 
054 0632 
 0007 0014 0103 0211 0520
 

VENEZUELA 
 WEEDING
0001 0002 0003 0004 0005 0039 0117 
 0007 0023 0026 0027 0033 0034 0036
0129 0145 0150 C151 0279 0305 0322 	 0037 0068 0107 0167 0168 0172 0179
0436 0437 0440 0485 0500 0557 0652 
 0182 0183 0195 0200 0204 0228 0237
MARKETING 
 0240 0243 0244 0289 0362 0363 0364
0147 0347 0618 
 0370 0376 0382 0391 0401 0419 0463

PRODUCTION 
 0549 0613 0632 0643 0644 0646
0147 0237 0347 0618 
 HOEINO
 
SOCIOECONOMIC ASPECTS 
 0022 0040 0235 0250
 
0147 0347 0618
 
TRADE 
 WEEDS

0186 0187 
 0022 0033 0037 0237 0243 0250 0329
 

VIETNAM 
 XANTNOMONAS CAMPESTRIS PV. 
CASSAVAE

0578 
 0063 0497 0498
 

DISEASE CONTROL
VISCOSITY 
 0058 0059 0060 0499 0503 0633
0570 
 DISEASE TRANSMISSION
 
CASSAVA STARCH 
 0060
 
0137 0321 0323 0324 
0325 RESISTANCE
 

i VITAMIN A 	 05 o3. 1:o 
VITAIN ASYHPTOMATOLIOGT
 

0115 0349 
 0058 0059 0060 0499
 

VITAMIN CONTENT 
 XANT|OMONAS CAMPESTRIS PV. MANIHOTIS
0035 0115 0167 0349 
 0062 0064 0065 0066 0167 0183 0203
 
WASTE UTILIZATION 
 0235 0237 0255 0257 0364 0370 0374

WASTEUTILIZATION 0379 0384 0401 0498 0507 0555 0632
0126 0136 0163 0183 0342 0376 0381 	 0640 0646


4o10 0601 DISEASE CONTROL
 
0058 0060 0240
WASTES ." " 
 DISEASE TRANSMISSION


0136 0156 0353 0401 0601 	 0060
 
INOCULATION
! WATER COITENT 0026 0061
 

0012 0152 0152 0218 0447 0478 RESISTANCE

CASSAVA CHIPS 
 0026 0256 0285 0288 0296 0297 0486
0153 0409 
 0500 0617 0636
 
CASSAVA FLOUR 
 SYMPTOMATOLOO
 
0300 0570 
 0058 0060 0071
 
CASSAVA MEAL
 
0122 0157 0306 0310 0334 YAMS

CASSAVA STARCH 
 . 0012 0040 0075 0245 0389 0572
 

s-- ; ;0324 0325 
BARI 
0118 0302 
 ZAIRE
 
LEAVES .
 0029 0071 0080 0096 0265 0470 0484
0014 03 0 
 HARKETING
 
ROOTS -0622
 

0052 0053 0122 0310 SOCIOECONOMIC ASPECTS
 ,....." , -::- ": ...."0354" 
WATER REQUIREMENTS (PLANT) 



0007 0167 0212 0242 0427 0428 0434 
 ZIMBABWE
 
0463 0527 0549 0623 
 0522
 



ZINC ZONOCERUS VARIEGATUS 
0012 0017 0018 0020 0048 0183 0235 0273 0380 
0237 0240 0246 0255 0256 0257 0285 RESISTANCE 
0288 0296 0297 0364 0370 0374 0379 0085 
0384 0401 0449 0454 
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