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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 activitics related to the crop.

The abstracts report condensed information from journal articles,
booklets, mimecographed reports, theses, manuals and other
conventional and nonconventional material, categorized into broad
disciplinary ficlds 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 bibliographic scarches of the entirc 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 request this search service. The full text of cvery
article abstracted by the Documentation Center is also available,
through the photocopy service.

CIAT’s Documentation Center also publishes journals of analyti-
cal abstracts on ficld beans (Phaseolus vulgaris L.) grown under
tropical conditions and on tropical pastures. Other CIAT publi-
cations dedicatad to keeping users aware of rescarch developments
in their respective fields include : Pages of Contents, Cassava
Newsletter, Pastos Tropicales - Boletfn Informativo, and Hojas de
Frijol,



COMPONENTS OF AN ABSTRACT

Scquential number
in the journal (tor Year of
Authors use ot indexes) publication

Accesion

° r 10145 o
number —i 19527  1KEDIOBI, C.0.; ONYIKE, E. '1982) The use of linamarase in garij— Origind title

(fOI;LE’qhqul:ii;)P}' production. |(Process Biochemistry 17(4);p2-5., .Engl.,, (Sum. Engl., ,12

Refs. Illus. [Dept. of Biochemistry, /Ahmadu JBello Univ., l|Zaria, Author

Nigeria] address
'\dd”io_md Source Pages La.ng-uugc l:ung_uugc ,
notes of paper of suw.™ary

Cassava. Linamarase. Uses. Cari. Fermentation. Detoxification processes. Keywords
Enzymes. Nigeria. I

The detoxification of cassava associated with fermentation depends on")
endogenous 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 their ability to synthesize linamarase, [ Abstract
resulted in the identification of 2 fungi, Penicillium steckii and
Aspergillues sydowi, capable of producing this enzyme in commercial 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, on
page 8, line 8 of the abstract of the document no. 22016, where it
reads "of diuron + paraquat (2.8 + 2.8 kg/ha)" it should read "of
diuron + paraquat (2.8 kg/ha)...."



HOW TO USE THE INDEXES

The numbers listed under cach entry in the author and subject
indexes correspond to the abstract’s sequential number, found above
sach abstract within the journal.

Fhe last issue of the year contains cumulative author and subject
indexes for the year,

Author Index

The Author Index can be used to find abstrocts when the personal
or corporate authors arc 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  rescarch. many  of  which are combined with other
descriptors. allowing the ideatification 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
address:

CIAT - Communicatiuns and Information Support Unit
Photocopy Service

Apartado Aérco 6713

Cali, Colombia

Requests must indicate the access number of the document (upper left
corner of cach reference), rather than the secnential number.

Charges are: Col$5.00 per page in Co nmbia plus postage.

US$0.20 per page for Latin American, Caribbean,
Astan, 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:

0.

Cheek in USS made out to CIAT against a U.S. inlernational bank
Cheek in Col$ made out 1o CIAT, adding the bank commision value
Bank draft made out to CIAT, giving precise personal information

CIAT coupons, issued by CIATS Library with a unit value of US$0.10 or
Col$5.00

AGRINTER coupons, obtainable with local currency at national agricultural
libraries and at the regional offices of the Instituto Interamericano de Coopera-
cion para la Agricultura (IHCA) in Latin American and Caribbean countrics

UNESCO coupons, available at UNESCO offices all over the world
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A0Q__BOTANY, TAXONOMY AND GEOGRAPHICAL DISTRIBUTION
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BOO PLANT ANATOMY AND MORPHOLOGY

0001

24559 CASTILLO M., A.; CASTILLOA, J.J. 1984,  Comparaciones histoldgicas
y citoldgicas de dos cultivares de yuca (Manihot csculenta Crantz): UCV
2143 (dulce) v UCV 2368 (amarg:) en edad de sor cosechadas. [Histologi-
cal and cytological comparisons between two cassava cultivars: UCV 2143
(sweet) aud UCV 2368 (bitter) at harvesting agel. In Jornadas Venezo-
lanas de Microscopfa Electrénica, lIras., Maracay, Venezuela, 1984, Memo-
rias. Maracay, Universidad Central de Venezuela.  pp.156-157, Span.,
ITlus., [Depto. de Agronomfa, Facultad de AgronomTa, Univ, Central de
Venezuela, Maracay 2101, Venezuela)

Cassava. Cultivars. Electron microscopy. Analysis. Research, Roots. Vene—
zucela,

Sections of sweet and bhitter cassava roots, both 10-mo.-o0ld, were compared
under the e¢lectron microscope. In bitter ecassava, the abaxial epidermis
presented protective papillae surrounding the stomata. In both cv. the
plastids of the mesophyll  presented 2 types of ergastic 1incluslons:
starches and lipoid globules. However, in the bitter cassava the latter
ones prevailed whereas the lst ones did so In sweet cassava, Illustrations
are inclnded. [CTAT)

0002

24560 CASTTLLO H., A.;  CASTILLOA, J.J. 1984, Varlaciones en los cloro-
plastos del meséfilo de 2 cultivares de yuca (Manihot esculenta Crantz):
UCV 2143 (dulce) y UCV 2368 (amarga), con respecto a la hora de la toma
de la wuestra. [Variations in the chloroplasts of the mesophyll of two
cassava cultfvars: UCV 2143 (sweet) and UCV 2368 (bitter) in relation to
the time of sampling]. Jn Jornadas Venezolanas de Microseopfa Electré-
nica, lras., Maracay, Venezuela, 1984, Memorias. Maracay, Universidad
Central de Venezuela., pp.158-159, Span., [llus. [Depto. de Agronomia,
Facultad de Agronomfa, Uatv. Gentral de Venezuela,  Maracay 2101,
Veneziela)

Cassava. Cultivars. Bitter cassava. Sweet cassava. Electron nicroscopy.
Analysis. Rescarch. Leaves, Plant tissues. Starch content. Fat content.
Venezucela,

Leal samples coming from 45-day-old cassava plants (bitter and sweet) were
compared under the electron microscope; samples were taken every 6 h during
| day. The content of the starch granules and the lipoid globules was not
constant during the different hours of the day. The variation curve of the
starch granules was similar in both cv.; the distribution of the lipoid
globules dirfercd in both cv. Starch and lipoid globules contents of the
bitter cassava werce always higher than those of the sweet cassava. In both
clones a largc quantity of cells with tannins and/or vesicles of
microvillis was observed. illustrations are included. [CTAT)



0003

24565 CASTRONI, S.; CASTILLOA, J.J.; QUINTERO, F.; COLINA, R, 1984. Es-
tudio sobre la morfologfa de almidones en rafces reservantes de cuatro
cultivares de yuca (Manihot esculenta Crantz). (Study on the starch
morphology in storage roots of four cassava cultivars). 1n Jornadas
Venezolanas de Microscopia Electrénica, lras., Maracay, Venezuecla, 1984,
Memorias, Maracay, Universidad Central de Venezuela. pp.188-189, Span.,
11lus. [Depto. de Agronomfa, Facultad de Agronomfa, Univ. Central de Ve-
nezuela, Maracay 2101, Venczuela]

Cassava, Cultivars, Cassava brown streak virus, Resistance. Cassava starch,
Particle size. Analysis. Rescarch, 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
compare the morphology and starsh aggregation patterns in the storage
roots, The starches were present in the cells 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,
gev 2277, UCV 2320, and UCV 2459, resp. Apparently there is no relation-
ship between the size or aggregation patterns and the tolerance or suscep-
tibility to the cassava brown streak virus, Illustrations are included.
[C1AT}

0004
24562 LUCTANT, J.F.; CASTILLOA, J.J0.; FFRRARL, G.; DIAZ, M. 1984, Poli-
nizacién v polen en yuca y batata. (Pellination and pollen in cassava
and sweet potato), In Jornadas Venezolanas de MicroscopTa Electrdnica,
Iras., Maracay, Venezucla, 1984, Memorias. Maracav, Universidad Central
de Venczuela. pp.166-167. Span., illus. [Depto. de Agronomfa, Facultad
de Agronomfa, Univ. Central de Venczuela, Maracay 2101, Venczucla)

Cassava. Electron miecroscopy. Flowers. Pollen. Carpels. Research. Venezue-
la,

Under the electron microscope, the flower of cassava was studied. Tt was
observed that the stigma has trichomes to remove the pollen adhered to the
insects' legs. The pollen grains are round with a diameter of approx. 122
micra., T1llustrations are included. [CIAT]

0005

24561 PINO P., L.T. 1984,  Contribucidn al conocimiento de la epidermis
foliar en yuca (Manihot esculenta Crantz). (Contribution to the
knowledge of the leaf epidermis in cassava). In Jornadas Venezolanas de
Microscopfa Electrénica, lras., Maracay, Venezuela, 1984, Memorias.
HMaracay, Universidad Central de Venezuela. pp.160-161. Span., Illus.
[Depto. de Agronomfa, Facultad de Agronomfa, Univ. Central de Venezuela,
Maracay 2101, Veneczuela)

Casgava. Cultivars, Electron microscopy. Analysis, Research, leaves.
Stomata. Venczucla,

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

~
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differences in rclation to the presence or absence of papillae and
trichomes, with the degree of ondulation of the anticlinal cell walls of
the adaxial surface, size of the trichomes, and the stomatic density.
Illustrations are included. [CIAT)

0006

23787 POUZET, D. 1980. Compte rendu de prospection manioc, en septembre
1979 en vue de 'établissement de collections régionales. (Report on
the cassava survey, September 1979, with a view to the establishment of
regional collections), 1In . Rapport analytique d'activites dans
la réglon de Touba, Savanes du Nord-Ouest, campagne 1979-1980. Bouaké,
Cote d'Ivoire, Institut des Savanes. Département des Cultures Vivriéres,
pp.14-17. Fr,

Cassava. Cultivars. Cassava African mosalc 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 CAMD and
cercosporioses were observed. [CIAT]

CO0  PLANT PHYSIOLOGY

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., Tllus.

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 propertics. Carbon dioxide. Tetranychus urticae,
Oligonychus peruvianus. 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 cvaluate the relationship between
photosynthesis, RH, and vield of cassava cv. MCol 1684, MVen 218, CMC 40,
MCol 22, and MIta 1158. Plants stressed after 2 mo. of growth in Tucson
reduced growth by redueing leaf formation, expansion, and area. Reductions
in LAT due to stress imposed to MCol 1684 in Quilichao were attained by
reducing leaf expansion rates and leaf formation in plants stressed after 3
mo. of age. Plants stressed later increased leaf fall and did not reduce
leaf formation. Stress reduced DM production in all ev., especially on
young plants. Stress also altered the 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 RH 1in the plants
stressed after 3 mo. of growth., Leaf temp. were lower in stressed plants
of MCol 1684, which suggests that stressed cassava plants can avoid
excesslve heating caused by stomatal closure by simply changing Teaf
orientation and increasing reflectance. Leaf water potential was slightly
reduced by stress in Tucson, cxcept 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



of stressed plants acquired during the stress perlod. 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 RH. [Dissertation Ahstracts Intcrnational]

COlI _Plant Development

0008
24059 ROCA, W.M.; NARVAEZ, J.; RODRIGUEZ, J.; REYES, R.; MAFLA, G.;
BELTRAN, J.; ROA, J.; RAMIREZ, i.; RODRIGUEZ, A. 1984. Utilization of
tissue culture techniques for the conservation and International
exchange of cassava (Manihot esculenta) germplasm. Cali, Colombia,
Centro Internacional de Agricultura Tropical. 22p. Engl., T1llus. [CIAT,
Apartado Acreo 6713, Cali, Colombla)

Cassava. Tissue culture. Apical meristems., Plant  tissues. Germplasm,
Storage. Clones., Plant  anatomy. Agronomic characters. Biochemistry.
Analysis. Enzymes. Culture media. Manihot. Plant development. Colombia.

With graphs, illustrations, photos, and tables, the utilization of tissue
culture technlques for the conservation and international exchange of
cassava 1s briefly described. lLikewise, the results of the phenotyplc
stabflity of cassava cv. M, Mex 20, M. Col 650, M, Col 2197, CM 305-38, and
CM 323-375, stored under min. growth culture conditions for 42, 17, 18, 30,
and 30 mo., resp., are given. To evaluate the phenotypic scability,
morphological, agronomic, and biochemical parameters were considered. With
the cxception of varfation in the 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
modificd Murashige and Skoog medium, supplemented with GA, thiourca, and
sucrose, to achieve embryo germination and plant development In 10 wild
Manihot spp., {s reported. [CTAT)

0009
23047 RODRIGUEZ, J.A.; ROCA, W.M.; HERSHEY, C, 1985. Cultivo dc embrio-
nes de semilla sexual de yucas silvestres y cultivadas. (Fmbryo culture
of the sexual sced of wiild and cultivated cassava), Cali, Colombia,
Centro Internacional de aAgricultura Tropieal. 6p. Span. [CIAT, Apartado
Aéreo 6713, Cali, Colombia]

Cassava. Secd. Manihot esculenta., Manihot. Tissue culture. Fmbryo.
Temperature. Illumination. Plant growth substances. Mexico. Colombia.

At CIAT, a group of seed of Manihot carthagenensis (from Colombia) and M.
michaelis, M. ooxaeana, M. caudata, anu M. aesculifolia (from Mexico), as
well as seced of M. esculenta var., were treated with heat (60°C) during 14
days, while another group of sced of the same species was not treated with
heat. All sceds were disinfected with mercury bichloride, washed with
dist{lled sterilized water, and the embryos dissected from each specie
placed in culture media and incubated at 32 and 27°C (day and night, resp.)
with a photoperiod of 12 light h at 5000 lux. Initially the embryos of
wild species grew more rapidly than those of M. esculenta, but after 1 mo.
the survival of M. cesculenta embryos was greater than that of the other
speeles, Heat treatment, before culturing the embryos, favored embryo
development, resulting in twice as many plants In comparison with untreated
seeds. M. ooxacana and M. carthagenensis did not form plants in both




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

0010
24072  DUNSTAN, W.R.; HENRY, T.A.; AULD, S.J.M. 1906. Cyanogenesis in
plants. 5. The occurrence of phaseolunatin in cassava (Manihot aipl and
Manihot wutilissima). Proceedings of the Royal Society of London
78:152-158. Engl., 17 Refs.

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

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

See also 0034 0146 0174

€03 Chemical Composition, Methodology and Analyses

0011
24046 ARAUJO, E.F. DE; CALDAS, L.S.3 “ALDAS, R. DE A. 1984. Glutamine
synthetase from cassava (Manihot esculenta Crantz) leaves. Phyton
(Argentina) 44(1):63-74. Enpl., Sum. Engl., 33 Refs., Illus. [Depto. de
Biologia Geral, Univ. Federal de Vicosa, 36,570 Vicosa-MG, Brasil]

Cassava. Cultivars. Leaves. Enzymes. Analysis., Biochemistry. pH. Brazil.

The properties of glutamine synthetase (GS) from cassava leaves grown in
nutrient solution were studied. Its specific aetivicy did not vary when
plants were grown in different levels of N. The cnzyme was partially
purified and characterized. Half of the enzyme activity was lost in 10
days when the enzyme preparation (8 mg/ml) was stored either at 0-4 or
~13°C.  The stab{lity of the enzyme prepavation decrcased greatly when
stored at higher temp. (25-45°C). The optimum pH for the biosynthetic
reaction was in the range of 7.2, Two peaks of activity were found when
the enzyme was chromatographed on DEAE-ccllulose. For ATP and L-glutamate,
the Km values were 0.87 and 5.54 mM, resp. [AS)

0012
26064 TEKPENYONG, T.E. 1984, Composition of some tropical tuberous foods.
Food Chemistry 15(1):31-36, Engl., 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 cnergy. Fibre
content. Ash content. Mineral content. Ca. P. Fe, Zn. Mg. Mn. Analysis,
Nigeria.



Four tropical crops were evaluated for thelr chemical compositions and
amino acid patterns. Winged bean (Psophocarpus tetragonolobus), yam, sweet
potato, and cassava contained, resp.: moisture 56.2, 7).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, aad 0.9; und ash 2.0, 1.0, 0.7,
and 0,5%. Their resp. values for Ca, P, and Fe were, in mg/100 g: 30, 22,
36, and 30; 42, 39, 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 1in the other tuberous roots.
lovever, cassavi roots had the highest content of S-containing amiro acids,
Energy values were 148, 108, 115, and 136 keal/l00 g, resp. [Nutrition
Abstracts and Reviews]

0013
23097 HUSSAIN, A.; BUSHUK, W.; RAMIREZ, H.; ROCA, W. 1985. Tdentifica-
tion of cassava (Manihot esculenta Crantz) varietiles by isozyme
clectrophoregrams. Winnipeg, Canada, Department of Plant Science.
University of Manitoba. Publication no.716. 20p. Engl., 18 Refs., Illus,
[Dept. of Plant Science, Univ. of Manitoba, Winnipeg, R3T 2N2, Canada]

Cassava. Cultivars. Analysis. Laboratcry cxperiments. Temperature, Light.
Cuttings. Plant tissues. Tsolation. Enzymes. Biochemistry. Colombia.

The clectrophoretic pattern of various cassava cv, from CIAT's germplasm
colliction was studied to establish a rapid cv. identification method. Five
plant tissues (roots, stems, leaves, petioles, and terminal buds) were
isolated from standardized plants (cmergence of lateral buds, 2 wk. after
planting), with 3 buffer solutions having a different pi (7.0, 7.4, and
8.3). Five nuifer solution systems of gel clectrophoresis were tested with
16 enzv-.s; samples were run in polyacrylamide and starch g ls. Of the 16 -
enzyr.es tested, only phosphoglucomutase, peroxidase, and shik.mic dehydro-
genase showed an accumulative conen. effect in the zone far from the meri-
stematic reglon of the stem; the other 13 cenzymes proved to be homoge-
necusly distributed. Esterase, a complex group of i1soenzymes, showed great
variation in the fast migration zone with little variahility among differ-
ent tissues; ite resolution was quite good in 12% polyacrylamide gels and
in the tris-borate clectrode buffer. Fu-ther research work is required to
optimize rlectrophoretic conditions for rapid identification of cassava
var., [CIAT]

0014
23096 INDIRA, P.; RAMANU.JAM, 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
iuber Crops Rescarch Inst., Trivandrum, Kerala 695 07, India]

Cassava, Cultlvars. Amino acids. Cuttings. Soil physical properties. pH.
Soil analysis. Fertilizers. N. F. K. Planting. Timing. Water stress. Water
content. lLeaves. Dry matter, India.

The extent of proline accumulation and reiative 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



production as selection indices for the initial cvaluation of drought
tolerance 1n cassava, [CIAT]

0015
24719 JESUS, V.S, DE 1985. Teor de carbotdratos, proteina ¢ dcido
clanfdrico de dez variedades de mandioca, Manihot esculenta Crantz,
durante o primeiro ciclo, A(Carbohvdrate, protein, and hydrocyanic acid
contents of ten cassava varleties during the first cycle). Tese Mag.Sc.
Vicosa-MG, Brasil, Universidade Federal de Vicosa., 70p. Port.,, Sum.
Port., 46 Refs., 11lus,

Cassava. Cultivars. Composition., Protein content. Carbohydrate content. HCN
content. Analysis, Fleld experiments, Seil analysis. Climatic requirements.
Cuttings. Bitter cassava, Sweet cassava. Hirvesting. Timing. Roots. Stems.
Leaves, Statistical analysis. Brazil

Carbobydrate, protein, and HCN contents were studied in cassava var. Rosa,
Manteiga, Pao de Chile, Aipim Guintal, Branquinha, Sav Pedro, Tracema,
Chagas, Harmonica, and Vara de Canoa, between the 5th and 10th mo. of age,
to identify the age and var. that would allow a better integral utilization
of the plant. Carbohydrate content in the DM of all var. Increased and Cp
content of leaf MM decreased with age; root HON content was Intluenced by
plant age. During the study perlod, root HCN content did not surpass the
100-ppm threshold in var. Rosa, Mantelga, Pao de Chile, and Alpim Quintal,
classified as sweet cassava. Var., Rosa was the most promising for {ts
Integral utilizacion (high carbohydrate content and wt. of stems and roots,
large no. of leaves, and low HCN content), [CIAT]

0016

22332 OLTIVEIRA, H, DE T, 1982, Classificacao de cultivarcs de mandioca
quanto a toxicldade das raizes. (Classification of cassava cultivars
for root toxielty)., Campos-RlJ, Brasil, Fmpresa de Pesquisa Agropecudria
do Estado do Rio de Janciro. Estacao Experimental de Campos. Comunicado
Téenico no. 108, 4p. Port. {Empresa de Pesquisa Agropecudria do Estado do
Rlo de Janeiro, Fstacao Faperimental de Campos, Av. TFrancisco Lamego,
134, 28.100 Campos-RJ, Brasil)

Cassava, Cultivars. Bitter cassava. Sweet cassava. Roots. HCN content.,
Analysis. Brazil,

Fifty-two cassava cv, obtained from a no. of arear in Brazil and grown at
Campos were classifiled for HCN toxfcity; 10 cv. were toxic. Some cv.
recognized as toxlc in other arcas were not toxic when grown locally and
vice versa. [Field Crop Abstracts]

See also 0002 0008 0olo 0018 0029 0033 0035 0056
0104 0115 0135 0146 0174
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0017
23225 CARVALHO, P.C. DE; EZETA, F.N.; CALDAS, R.C.; RODRIGUES, E.M. 1982,
Contribuicao da endomicorriza para absorcao de nutrientes e crescimento
da mandioca (Manihot esculenta Crantz). (Contribution of endogenous
mycorrhizae to the nutrient absorption and growth of cassava). Revista
Brasileira de Mandloca 1(1):55-60. Port., Sum. Port., Engl,, 12 Refs.,
T1lus,



http:CARVA1I.ll

Cassava, Mycorrhizae. Soil physical properties. Growth-chamber
experiments.. Cultivars. Inoculation. Fertilizers., P, Harvesting. Dry
matter. Growth. Absorption. Mineral content. Ca. Mg. Zn. K. Analysis.
Statistical analysis. Brazil.

In a greenhouse expt. the dependence of cassava on the association with
vesicular-arbusewar fungi was demonstrated by inoculating sterile soil
with the species Gigaspora margarita, under different levels of P, The
fungus increased the absorption ol P, K, and Mg but did not influence
absorptlon of Ca and Zn. Addition of P reduced the levels of root infec—
tion, especially In the treatments where the fungus was inoculated. The
no. of spores of G. margarita was high in sterilized soil, but low under
natural conditions, [AS]

0018
24083 CHAN, S.K.; TAl, L.H.; ABAS, A.G. 1982, Study of cassava response
to phosphorus with and without mycorrhizal Inoculation. 1In Pushparajah,
E.; Sharifuddin, H.A., cds. Phosphorus and potassium in the tropics.
Kuala Lumpur, Malaysian Society of Soil Science. pp.383-393, Engl., Sum.
Engl., 13 Refs., Tllus. [Malaysian Agricultural Research & Development
Inst., Sclangor, Malaysial

Cassava. Cultivars. Mycorrhizae. Inoculation. Fertilizers. P. Soil physical
properties. Soil analysis. N. K. Cuttings. Leaves. Cud. Mg. Cu. Mn. Zn.
Mineral conteut. Growth. Harvest index. Productivity. Root productivity,
Statistical analysis. Malaysia.

Inoculated and uninoculated cutvings of cassava cv. Black Twig were planted
in pots with sterilized, low-P soll mixtures and tested for response to 7 P
fertilizer application rates. The effeets on fresh wt. of tops, yleld of
tuberous roots, HI, content of P and other nutrients in the leaf and stem
tlssues were assessed within 6 no. after planting. Cassava inoculated with
native vesicular-arbuscular mycorrhizae produced substantially higher
ylelds than uninoculated cassava even at low P application rates. P, K, Mg,
and Cu contents were significantly higher in inoculated cassava, but Ca
content was higher in uninoculated plants. [AS]

0019
25216 STEVERDING, E, 1985. Influence orf method of YA mycorrhizal
Inoculum placement on  the spread of root Infection 1n field-grown
cassava., Zeitschrift fur Acker-und Pflanzerbau 154(3):161-170. Engl.,
Sum. Engl., 24 Refs., Illus. [CIAT, Apartado Aéreo 6713, ali, Colombia]

Cassava. Myccerrhizac, Inoculation. Cultivars., Soil physical properties.
Agricultural  lime. Soil analysis. Fertilizers. N. K. P. Climatlc
requirements. Harvesting. Timing. Roots. Growth., GColembia.

Three methods of placement of VA mycorrhiza inoculum to cassava were
compared in the ficld in order to determine the cffect of inoculation
methodology on the spread of the tntroduced fungus in the soil. The spread
of the indigenous fungi and of the introduced fungus, Glomus manihotis,
with the rvots was monitored at 3 soll depths and 3 distances from the
planting stake, during % wk. of plant growth, corresponding to a cycle of
rainy season-dry scason-rainy scason. In the dry season highest infection
ratings were found fn the deeper soil horizons; in the wet scasons they
were higher in the surface soll. Placement of the inoculum under the
stakes, or planting the stake n the f{noculum band, increased root
infection and the competitive ability of the Introduced fungus in those
zones where the inoculum was applied, especially during the Ist 3 mo. of



growth, Best lateral spread of the Introduced fungus was found with side
banded inoculum, especially after the dry season. 1t is suggested that
inoculum should be placed under the stakes at planting and reinoculated in
side bands during or after the dry scason in order to get best spread of
the Introduced fungus in the field, [AS}

0020
24058 SIEVERDING, F. 1984, Posibilidades de aumentar la produccldn de
yuca en suelos dcidos de reglones montaficsas con el uso de hongos mico-
rrizicos.,  (Possibilities of increasing cassava production on acid soils
of hilly regions with the use of mycorrhizal fungi). Suclos Ecuatoria-
Tes 14(1):190-198. Span., Sum. Span., 7 Refs., Illus. [CIAT, Apartado
Adreo 67113, Call, Colombia]

Cassava. Mycorrhizac. Cultivars, Tnoculation. Temperature. Fertilizers. p.
N. K. Zn. Soil physical properties. p. Soil analysis. Field cxperiments.
Root productivity. Colombia,

Cassava  inoculatfon trials using different fungi species that form
vesicular-arbuscular mycorrhiza (VAM) were carried out in the field and in
the greenhouse to select straing of fungi capable of adapting to existing
edaphoclimatic conditions fn mountainous zones (high tropics, 1400-2000
m.a.s.1.). From the greenhouse tests, it was concluded that among the
selected spectes there is great vartability in their capacity to compete
with native VAM present in the soil., This varlability is also seen fu the
effective use of phosphated fertilizer sources, levels of applied P, and
degree of adaptation to jow sofl temp.; therefore cassava yields will
depend on P sources used, type of soil, and selected fungus species, Field
trials carried out in Agua Blanca and Pescador (meuntainous regions of the
department  of  Cauca, Colombia) consisted {n fnoculating cassava with 3
different species of VAM (Glomus manihotis and G. occultum, Entrophospora
colombiana) and fervilizing the soil with 50 kg P/ha from 2 different
Sources. In the elavey Agua Blanca soil, inoculation with G. manihotis
increased fresh root production by 382 (5.0 t/ha) when the P osource was
triple superphosphate and by 227 (2.8 t/ha) when the source was Huila
phosphate rock. The other species used Jor fnoculation resulted in lower
yields. In the clay loam soil of Pescador, yields were comparatively
superior to those of Apua Blanca, thus increasing production by 24% (4.4
t/ha) when inoculated with G. manihotis and fertilized with triple super-
phosphate and by 817 (9,1 t/ha) when fnoculated with . occultum and
fertilized with Huila phosphate rock. [AS-CIAT)

See also 0014 0174
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See 0170 0171

D0l Soil, Water, Climate and Fertilization

0021
23471 BENNETT, D.E. 1985, Cassava rescarch and development an update.
Kingston, Jamaica, Ministry of Agriculture. 13p,



Paper prepared for a Symposium on Cassava—Its Potential te the Jamaican
Economy, Kingston, Jamaica, 1985,

Cassava. Research. History., Cultivars. Fertilizers. N, P, K. Irrigation.
Productivity. HCN content, Dry matter. Agronemie characters, Inter-
crepping. Groundnut., Maize. Cowped. Sorghum. Jamafca,

Recults are summarized of cassava  rescarch conducted Jointly by the
Inter-American Instftute for Cooperation on Agriculture and the Ministry of
Agriculture of Jamalca during 1982-84 in the parishes of St. Catherine, St.
Elizabeth, and St. James, In the var, evaluation trials, results indicated
that there are local and introduced cv. with potential yields superior to
37.0 t/ha. Agronomic characreristics of the main 8 cv. identified as
promising In these trials are indicated. In fertilization trials, the 6
levels of N applied (0-150 kg/ha) to Jocal var. J69 did not preseat
significant differences and av. yiceld was 39.5 ¢/hay no significant
differences were observed with the application of 6 levels of P (0-200
kg/ha) to var. M Col 22 (av. vield 32.4 t/ha), Local var. J69 and Smalling
were evaluated under 12 levels of NPK without significant differences
between  treatments; av. vields were 24,7 and 22,2 t/ha for J69 and
Smalling, resp. In other trials similar treatments were applied to var,
J69, Smalling, and M Col 22 without significant differences among treat-
ments, but differences among var, were significant with av. yiclds of 26,4,
17.3, and 37.0 t/ha. resp. Cassava/pcanuts, cassava/cowpea, cassava/
sorghum, and cassava/majze intercropping systems were cvaluated; the most
promising combinations were cassava/peanuts and cassava/sorghum,  Dnring
1983-84 the cassava/peanuts assoclation was studied in more detail, cassava
yielding 37.8 and 25.2 t/ha with spatial arrangements of 1,0 x 1.0 m and
E5 x 1.5 my, resp.  The principal factor limiting cassava production in
Jamaica is the scarce availability of planting material of {improved var.;
plans to solve this problem are described. [CTAT]

0022
L2033 BOJANTC H., A.lo; MANWELL, S. 1981, Yuca: descripcién de prictieas
culturales y sus costos de produccidn en las dreas de colonizacidn en el
norte del departamento de Santa Cruz-Bolivia. (Caseava: description of
cultural practices and cests of production in the areas ot colenfzation
of northern Santa Cruz, Belivia). Santa Cruz, Centro de Investigacidon
Agrfcola Tropical. Documento de Trabajo no.21. 15p. Span., 4 Refs,

Cassava, Cultivatfon. Cultivation systems. Fallowing. Cultivars., Cuttings.
Planting. Timing. Weeds. Weeding., Hoelng., Injurious i{nsects. Insecticides.
Harvesting. Root productivity, Marketing. Prices, Costs. Inter-cropping.
Banana-plantains. Maize. Rodents, Fconomics. Bolivia.

In July 1979, a survey was conducted in the colonization zone of northern
Santa Cruz (Santa Cruz de la Sierra, Bolivia) to study production systems
and cultural practices of a randomly selecteu crop (cassava), Av, planting
area of cassava for the zone is 0.6 ha/farmer, in fallow systems. Planted
var. include La Blanca or Monja Blanca (38%), Gancho (19%), Amarilla
(7.8%), and Chaparrval (7.82). Planting time ranges from April to Oct. and
is done manually in a borizontal position at a predominant spacing of 1 x 1
m (78% of the farmers interviewed). Only manual weed control is used.
Overall, problems with insects were not reported. Harvesting is  done
manually and yiclds ranged between 1.2-15.0 t/ha, with an av. of 10.2 t/ha
for 11 farmers. intercroppings with maize or plantain were also observed.
Dicotyles tajoeu, Stenomys spp., and Fuphactus sexcintus boliviae, and
floods were listed as problems. Included among the cconomic problems were
the lack of resources (vredit), low prices, marketing problems due to
middlemen, and defictent transportation infrastructure. Costs associated
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The role of cyanogenic glucoside levels, var, diversity, and plant density
in a cassava agroccosystem in Costa Rica, in 1982, {s examined. Plant
density, var. diversity, and cassava var, produced fmportant and differing
cffects on plant growth, bchavior and damage levels of cassava pests, and
pathogen incidence. Results of lah., work Luggest that the level of
cyanogenic glucosides does not affect larval host preference of FErinnyis
ello; therefore, cyanogenic glucosides are not a defense mechanism against
this pest, The cffects of ground cover on white arub populations in
cassava ff{elds were also examined., Significant correlations between ground
cover and plant stunting score and white grub populations suggest a causal
relation: the ground cover provides food, microclimate, and protection
against natural enemfes.  An annotated list of Insects of a Costa Rican
cassava ficld 1s fncluded. [CIAT]

0035
24715 ISMAYADT, S, 1978, Ubi kayu scbagai sumber makanan  pokok di
samping beras,  (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. Discases and
pathogens, Injurfous mites. Planting. Spacing. Fertilizers. Harvesting.
Nutritive value., Vitamin content. Uses. Indonesia.

The origin of cassava, c¢limatic requirements, main diseases and pests,
cultivation, nutritive value, and uses are briefly discussed. [CIAT]

0036
21120 LUNA R., J.M. 1984, Influencia  do  armazenamento de manivas de
mandioca (Manihot escalenta Crante) pa producao de ralzes e ramas.
(Influence of the storage of cassava cuttings on the production of roots
and stems). Tese Mag.Sc. Larsras-MG, Brasil, Escola Superior de Agricul-
tura de Lavras. 100p. Span., Sum. Port., Span., Fngl., 39 Refs., Illus.

Cassava. Climatle requirements. Temperature. Rafnfall data. Soil physical
properties. Soil analysis. Cultivars. Cuttings. Storage. Timing. Planting,
Fertilizers, K. TIrrigation, Herbleides. Plant height. Productivity. Root
productivity. Dry matter., Statistical analysis, Diplodia. Injurious
insects, Fusarium. Aspergillus. Germination. Stems. Colombia.

In 1982-83, the effect of chemical treatments, storage positions and
periods on planting material of cassava var, Mcol 1684 wae studied under
field conditions at the Centro Regional de TInvestigaciones Agricolas
Caribia near Sevilla (Mapdalena, Colombia), on nonflooded solls grouped in
Alluvial  Plain  Association with clay loam to loamy texture, The
characteristics evaluated were fresh wt. 1oss and loss of planting material
due to storage, initial germination process, plant height, final stand,
stem diameter, canopy yleld, no. of commercial cuttings/plant, total fresh
root yield, root DM yicld, totai no. of roots/plant, and root length and
glreh, The treatments consisted of chemical protection (with and without)
of stems prior to sterage, storage position (horizontal and vertical), and
storage periods (0, 30, 60, and 90 days). A split plot design with 6
replicates was used.  Cuttings stored in vertical position were well
censerved up to 90 davs of storage with little loss of fresh wt. and
viabflity. This storage position alsns had a posftive Influence on germina-
tion 20 days after planting. The preatest germination at 20, 40, 60, and
80 days after planting and the best plant cstablishment were obtained when
the cuttings were treated with fungicides. None of the treatments affected
plant hefght. The no. of commercial cuttings/plant was greatest with
plants grown from cuttings stored for 90 days (fewer plants/plot and less
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competition); however, the greatest no. of commercinl cuttings/unit area
was obtained with fresh (nonstored) cuttings, The greatest stem dlamcter
was found at 90 days of storage with untreated cuttings. Fresh root yield,
root DM yield, total root no./plant, root Tength and girth, and canopy
yleld were not affected by chemical treatments, storage position or period.
[As]

0037
24552 MONTAGNER, W. 1983. Rcndimento de ralzes de mandioca, em funcao do
uso de herblcidas.,  (Cassavi root vield in relation to herbicide use).
Tn Reunfao Tecnica Anual de Culturas Encergeticas do IPAGRO, Porto Ale-
gre, RS, Brasil, 1983, Trabalhos apresentados. Porto Alegre, Instituto
de Pesqulsas Agronémicas. pp.146-148, Porc. {lnst. de Pesquisas Agrond-
micas, Rua Concalves Dias 570, 90.000 Porto Alegre=RS, Brasil)

Cassava. Weeds, Weeding. Merbicides. Cultivation. Planting. Spacing. Root
productivity. Brazil,

At the Fstacao Exptl, Fitotéenlea of Taquarl, Brazil, the efficiency of 6
herbicides in controlling weeds and thelr effeet on cassava productivity
were studfed. A randomized block design with 4 replications was used.  The
control consisted of 2 treatments, one without herbicides and the other
without hoeing. There was no relation between the no. of weeds and root
production. [CIAT]

0038
24095 PAZ, J.E. 1975. Efectos de Insect{cidas-acaricidas y fungicidas en
la germinacidn de cangres de yuca (Manihot esculenta Crantz). (Effects
of iInsccticldes-acaricides and fungicides on the germination of cassava
cuttings). Tesis Ing.Agr. Palmira, Universidad Nacional de Colombi{a.
46p. Span., Sum. Span., Engl., 17 Refs., Hlus,

Cassava, Climatic requirement.s, Temperature. Rainfall data. Cultivars.
Inscecticlides. Acaricides, Discase control. Cuttings. Germination. Timing.
Leaves., Plant height. Spacing. Colombia.

At CIAT=-Palmira the effects of the insecticides diazinon, dimethoate,
carbaryl, methamidophos, and metyl parathion, and of the fungicides
methoxyethylmercury chloride (MEMC), cthiram, and copper hyvdroxide, on the
germination of cassava cuttings were estimated. For the treatments, 3 doses
(low, normai, and high) and 2 {mmersion times, | short (5 min) and 1 long
(20 min), were considered. Var. Mcol 1438 and Mcol 1513 were used. The
products giving the hest results regarding germination and vegetative
development were, in thelir resp, order, carbaryl, methamidophos,
dimethoate, diazinon, and methyl parathion. Low and normal doscs were the
most effective, and there were no significant differences among them, The
20 min {mwersfon time showed the best av. in permination and vegetative
development. In  the erials with  fungicides, thiram followed by
methoxycthylmercury chloride were the hest in germination as well as
vegetative development. [AS]

0039
20063 TABLANTE T., 0., 1984, Determinacion experimental de la fuerza
ejerclda por el suclo, sobre una coscechadora de vuca (Manihot esculenta
Crantz) mediante el wuso de un modelo estructural, (Experimental
determination of  che pressure  exerted by the soll on a cassava
harvester, through the use of a structural model),  Acta Clentifica
Venezolana 35(5-6) :386-393. Span., Sum. Span., Engl., 25 Refs., Illus.
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0042
24722 WARGIONO, I, 1983, Yield of cassava varfetics at different plant
spacings.  Penelitian Pertanlan 3(2):53-56. Engl., Sum. Indon., 4 Refs.,
11lus,

Cassava.  Cultlvars. Cultivatifon. Plant Ing. Spacing. Soil fert 11ity.
Fercilizers., N. P. K. Productivity, Root productivity. Tndonesia.

Twoe fleld expt. were conducted in Indonesia to evaluate the effect of planc
spaclng on cassava yields.  The st Cxpt, was conducted  at Tamanbogo
substatlon and In a farmer's ticld in Stemany nonbranching var, Gading was
planted at 4 plaut populations, arranged in 1l different plant spacings,
The 2nd expr. was conducted at Muara, Jakenan, and Tamanbogo substations,
and at a farmer's field in Playen; nonbranching var, Gading, Muara, and
Adira 1, and branching var. Adira 11 were planted av 4 distances. The plant
population of 20,000 pgave the highest yield on the low fertile soil of
Sleman. On both fertile and unfertite solls, cassava yields decreased
significantly s plant population  Increased  above 10,000 plants/ha,
Nonbranching var. pave the highest ylelds on the poor solls of Playea and
dakenan atoa plant spacing of 1,00 x 0,60 m.  For Muara (narrow-lcaved
var.) a plant spacing of 1.00 x 0,40 m was alse pood In poor solls; in
fertile sofls, this same var, gave higher yields in relation to the aother
var. [AS]

See also 0021 0022 00213 0024 0025 0026 0027 0030
00471 0044 0045 0046 0048 0050 0068 0074
0107 0162 0165 0167 0168 0169 0172 0174
0175 0180 0181 0182 0183 0184 0193 0195
0198 0199 0200 0xn2 0203 0204

D03 Encrpy Productivity and Vields

00473
23767 MANNAN, M.A.; RASHID, MM, 1981, A tomparative study on the yield
and morphological characters of four cultivars of cassava, Bangladesh
Horticulture 9(1-23:3%-40. Fugl., Sum. Engl., 9 Refs. [Hortlculture
Division, Bangladesh Apricultural Rusearch  Inst., Joydebpur, Dacca,
Bangladesh]

Cassava., Cultivars., Cultivation. Climatie requirements. Rainfall data, Land
preparation, Fertilizers, N, P, K. Planting. Agronomic characters. Plant
helght. Branchiag. Stems. Leaves. Roots, Root productivity, Dry marter.
Bangladesh,

In trials with cassava cv, Genjapati, Bogor, and Nari (all from Indonesia)
and €004 (Trom Bandarban, Bangladesh) in 1981-82, fresh root ylelds were
in the range of 22.73-25,28 t/ha. Significant differences among cv. ylelds
were found in stems but not in rootsy stem yleld of €-004 was significancly
higher (25,04 t/ha) than those of the other cv. (17.83-19.05 t/ha). The
differing morphological characteristics of the cv. were also recorded.
[Field Crop Abstracts]

0044
23227 MATTOS, P.L.P. DE; SOUZA, A. DA S.3 CALDAS, R.C. 1982. Direciona-
mento do sistema radicular da mandInca cultivada em flleiras duplas.
(Orlentation of the root system of cassava grown in double rows). Revls-
ta Brasileira de Mandioca 1(1):67-69. Port., Sum. Pore., Engl., 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
cagsava grown in double rows, conducted at the Centro Naclonal de Pesquisa
de Mandioca e Fruticultura (Cruz das Almas, BA, Brazil) with the cv.
BGM-001 Aipim Bravo. Sweet potato was planted in between the double rows
of cassava. Data on the total root yield and the root yield between double
rows, within double rows, below the cutting, and at the end of the sced
cutting show that roots grow in larger quantitics between the double rows.
[AS]

0045
24718 O'HAIR, S.K. 1982. Root crop evaluation, selection and improvement
in Florida for energy applications. In Symposium on Encrgy from Biomass
and Wastes, Lake Buena Vista, Florida, 1982. Paper presented. Galnes-
ville, University of Florida. pp.135-165. Engl., Sum. Engl., 41 Refs.
[Univ. of Florida, Inst. of Food & Agriculture Sciences, Homestead, FIL
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 ¢istinct root crops are being
cevaluated for their potential (n biomass production: arrowroot, Brassica,
cassava, chicory, cocoyam, 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.
Preliminary 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 nceds and yield results the sweet potato has the greatest poten-
tial. Genetic improvement through conventional and novel techniques 1s in
progress as well as the development of tissue culture propagation of
planting material. [AS]

0046
24716 POESPODARSONO, S.; NUGROHO, J.H. 1977. Hubungan antara umur dengan
hasil dari ketela pohon mukibat dengan ketela pohon biasa. (The relation
of length of growth period and yield on “mukibat" and normal cassava).
Maros, Indonesia, lLembaga, Pusat Penelitian Pertanian. 10p. Indon., Sum.
Engl., 9 Refs., Illus,

Paper presented at the Symposium 1 Peranan Hasil Penelitian iadi dan
Palawija dalam Pembangunan Pertanian, Maros, Indonesia, 1977.

Cassava. Cultivation. Mukibat system, Cultivars. Planting. Timing.
Harvesting. Productivity. Indouesia.

The effeet of the length of the growth period and yield on both mukibat and
normal cassava was studied at the exptl. field of the Central Rescarch
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, l4, 16, 18, and 20 mo. after
planting). Mukibat and normal cassava were planted separately using the
same design, and the site nf the mukibat expt, was adjacent to that of
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presented an  inter.  :te degree  of  resistance  to MDD CGuaxupé  and
Mantiquelra were the most susceptible, Fungi of the genera Verticillium,
Fusarium, Aspergillus, Penicillium, and Plytephthora were assoclated with
MD. Fungi attack started on dav & after harvesting aud increased until it
reached a peak on day Ta. MC and reducing, nonreducing, and total sugar
contents  (expressed on dry and wet base) presented significant positive
corrcelations with the several degrees of MD, Cv. characteristics indicated
that PD and MD are separate processes but this dees not fmpede that they
occur stmultaneously in the same cv. [AS)

0062

23221 CARVALHO, V.D. DE; CHALFOUN, S.M.; JUSTE, F.S.G.; MORAES, AJR. DE
1982, Armazenamento pas-colhieita de mandfoca: 2. Ifeito das alteracoes
no grau de decerioracao fisiolagica na composicao fisico-quimica ¢ quf-
mica de sefs cultivares de mandioca. (Postharvest storage of cassava: 2,
The effect of the chonges of the degree of physiological deterioration
on the physical and chemicenl composition of six cassava cultivars).
Revista Brasileira de Mandioca LY 2534, Port., Sum. Port., Fngl., 9
Refs. [Fmpresa de Pesquisa Agropecudria de Minas Gerais, Calxa Postal
176, 37,200 Lavras=MG, Brasill

Cassava, Cultivars. Roots. Storage. Deterioration. Water content. Starch
content, Sugar content. Statistical analysis, Brazil,

AL 0, 2, 4, b, and & davs of postharvest storape of  cassava roots, the
degree of phvsiological deterioration (MDY was correlated with contents of:
moisture;  reducing, nonreducing,  and  total sugars; total  phenolic
compounds; monomeric, dimeric, oligomeric, and polymeric phenols.  Cassava
var. employed were Mantiqueira, Guaxupé,  Sonora, and Branea de  Santa
Catarina (PD-resistant), and !rac and TAC-I2H29 (PD-susceptible).  ph
Increased as roct MC decreased. Ciassava var, were scored with degree 5 of
PD when root MC ranged from 55,10 o 58,350, The pattern changes of starch
and  sugar contents varied depending on the var. analyzed.  Var., Sonora,
Iracema, ITAC-12829, aud Guaxupé presented sipgnificant positive corrclations
between the depree ot D and monomeric phenolic content during storage
periods. Noorelation between the initial decrense in total phenolic
content and P resistance or susceptibility was observed, {AS)

0053

23222 CHALFOUN, S.M.; CARVALHO, V.D. DE; MORAES, A, 1982, Armazenamento
pos-colheita de mandioca: 3. Efeito de alteracoes flsico-quimicas e
quimlcas sobre a resistencia de cultivares de mandioca a deterioracao
microbioldgica.  (Postharvest storage  of  cassava: 3, The effect of
physical and chemical changes on the resistance of cassava cultivars to
microbfological deterioration), Revista Brasileira de  Mandioca
1(1):35-42, Port., Sum. Port., Engl., 16 Refs. [Empresa  de Pesquisa
Agropecudria de Minas Serais, Calxa Postal 176, 37,200 Lavras-MG,
Brasil]

Cassava. Cultivars, Roots. Storage. Deterioration. Water content. Starch
content. Sugar content. Statistical analysis, drazil,

The physical and chemical changes that oceur before and after microbiologi-
cal deterforation (M) were determined on cossava var. Engana Ladrao,
Branca de Santa Catarina, Tracema, [AC-12829, GuaxupC, and Mantiqueira, to
fdentify which compounds could be correlated with the deterioration
process. A significant increase was observed in the contents of dimeric,
oligomeric, polymeric, and total and dry phenolic compounds (expressed on
wet and dry base), and in the dimeric, oligomeric, and total phenolic
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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 CHALFOUN, S.M.; CARVALHO, V.D. DE 1982. Armazenamento pds-colheita
de mandloca: 4. Efefto de tratamentos quimicos no controle da deterio-
racao microbiolégica em pds-colheita de cultivares de mandioca. (Post-
harvest storage of cassava: 4., The effect of chemical treatments on the
control of postharvest microblological deterioration of cassava
cultivars). Revista Brasilelra de Mandioca 1(1):43-45. Port., Sum.
Port., Engl., 7 Refs. [Fmpresa de Pesquisa Agropecuirlia de Minas Gerals,
Caixa Postal 176, 37.200 Lavras-MG, Brasil]

Cassava. Cultivars. Roots. Storage, Detertoratfon, Moulds. Brazil,

The control of microbiological deterloration of the cassava var. Sonora,
Mantiqueira, and Epngana Ladrao was carrled out with the use of sodium
hypochlorite at 1% and maneb at 3%, The treatment wich maneb gave the best
control whercas sodium hypochlorite was not effective in controlling
microbiological deterioration. Fung{ of the genera Verticillium, Rhizopus,
and Fusarium were {dentified and assoclated with deterioration after 90
days of storage. [AS]

0055
23777 PHILIPPINE 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. Deterforation. Post-harvest technology. Techno-
logical package. Feonomics. Income. Costs. Production. Philippines.

A technology for postharvest storage of cassava rocts 1s 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  PLUMBLEY, R.,A.; HUGHES, P.A. 156s. DiAE~celluluse separation of
peroxidases from cassava (Manihot esculenta Crantz) root tissue.
Journal of Food Bilochemistry 6(3):197-206. Engl., Sum. Engl., 20 Refs.,
I1lus. [Tropical Products Inst., 56-62 Gray's Inn Road, London WCIX 8LU,
England]

Cassava. Roots. FEnzymes. Deterioration. Analysis. Riochemistry., Plant
physiology. United Kingdom.

Extracts from nondiscolored and vascular discolored cassava root tissue
contained numerous electrophorctically distinct peroxidases, which could be
sepatated into 3 groups (A, B, and C) according to their mobility, Partial
separation of these groups was attalned by DEAE-cellulose ion-exchange
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chromatography at pH 7.5, Electrophoresis demonstrated that groups A and B
passed through the exchanger without being bound. Certain group B enzymes
were also shown to be bound to the DEAE-cellulose; they were less strongly
bound than group € and were cluted by a lower NaCl concen.  Extracts from
cassava  tissue which exhibited vascular discoloration gave increased
staining in bands of proups A and B and also contained a unique group B
enzyme with a weak biluding capacity and an electrophoretic mobflity slower
than the 2 normal group B cnzymes found in nondiscolored tissue. This
enzyme and group € cnsymes were not found In the column cluates, It is
suggested that the change in activity and pattern of the peroxidases is
related to the vascular discoloration ot the tissue. [AS]

0057
23771 WHEATLEY, C.C.; SCHWABE, W.W. 1985, Scopoletin involvement in post-
harvest physiological deterioration of cassava root (Manihot esculente
Crantz). Journal of Experimenta) Botany 16(166):783-791, Engl., Sum.
Engle, 26 Refs., 1llus. [CIAT, Apartado Adreo 6713, Cali, Colombia]

Cassava.  Roots., Deterioration.  Cultivars. Hybrids. TPruning. Storage.
Analvsis, Colombia,

A study of the wmechanism o1 the ropid deterforition of cassava roots has
shown that this requires the presance of 0, and scopoletin, the latter
acting, apparently, in some dautocatalytic fashion. Roots from plants whose
tops were pruned several davs prior to harvest were less liable to
spontancous  deterforation,  but  responded vigorously to the applied
scopoletin, whercas roots stored for some tlme in the absence of 0, (cured
roots) were no longer susceptible to exogienousily-applied scopoletint The 2
methods for prevention of deterioration dJdiffer metabolically: pruning may
be effective due to internally-reduced scopoletin supply or absence of some
factor ftnvolved in the primary oxidation; curing may involve loss of a
scopoletin precursor or inactivation of an enzyrne system. [AS]

See also 0036 0174

EOO  PLANT PATHOLOGY

0058
264737 AUTRIQUE, A. 1981, Manloc., (Cassava). In + Principaux
conemls des cultures de la région des Grands Lacs d'Afrique Centrale,
Bujumbura, Institut des Sciences Agronomiques du Burundi. pp.60- . Fr.,

I1lus, [Inst. decs Sciences Agronomiques du Burundi, B,P, 795, Bujumbura,
République du Burundi ]

Cassava,  Discases  and  pathegens.  Mononvehel lus tanajoa. Mononychellus
megregord.  Cassava African mosale virus. Xanthomonas campestris pv,
manihotis., fanthomonas campestris pv. cassavae. Colletotrichum manihotis.
Cercosporidium  henningsii, Cultivars. Symptomatology. Pest  damage.
Acaricides,  Insccticides. Climatic requirements, Rainfall data. Disease
control. Vectors, Bemisia, Cultivation systems, Cuttings. Africa.

The damage caused by the main diseases and pests of cassava in the Great
Lakes regfon, Africa, and their control are described; color photos are
Included. Among the pests are Phenacoccus sp., Zonocerus varfegatus, and
Mononvchellus  sp. The  discases consf{dered {include CAMD, Xanthomonas
campestris  pv.  manihotis, X. campestris pv. cassavae, Colletotrichum
manihotis, and Cercosporidium henn ngsit.  [CIAT)
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0n59
26736 AUTRIQUE, A, L9HL, Principans ennemls des cultures de la région des
Grands Lacs d'Afrique Centrale. (Major crop enemies in the Creat Lakes
region of Central Atrica). Bujumbura, Institut des Sciences Agronomiques
lu Burundi. 144p. Fr., Illus. [lost. des Sciences Agronomiques du
Burundi, K.P, 79%, Bujumbura, République du Burundi|

nocerus variegatus, Mononychel lus tanajoa,
REIA 5 arlvy

ava o Abrican wmesalc wvirus, Xanthomonas

Xanther onas campestris pv. «
Cercosporidinm henningsil, Cultivars,

L:n-l’i, s

Caseava, Phenacoceus,
Mononychel [us
campestris  ope. manihot
Colletotrichum naninot Symptom=
E\—I‘{v—g‘\":“lﬁ:\‘:f{' diamape, Tnoecticides. Acoriciden.  Climatic requirements,
Rainfall data. Disease contrel. Vectors, Bemisia. Cultivation systems.
Cuttings, Atrica.

As an fotroduction, the causal tactors of physiolegical discases and of
parasite aftections ot craps, in peneral, are briefty discussed. Then, the
damage caused by the enemies of the major crops, including cassava, {n the
Great Lakes region, Atrica, is deseribed. For ocach one, control measures
and color photos are dncladed, [CTAT]

0060
23098 TERRY, E.R.y PIRREAUN, Db, 1984, Caasava discases, their spread and
control. o Hawksworth, Do, ed. Advancing Agricultural Production in
Afriea, Arusha, Tanrzania, 1984, Proceedings.  Farnham Roval, Slough,
Fogland, Commonwealth Apriculvural Burcaus. pp.l05-110, Engl., 14 Refs.
[IITA, PLMUB. 9000, fhadan, Niperial

wavi, Diseases and pathopens. Disease  transwission.  Symptomatology
pv. manihotd

wava o Arican mosaice virus,  Xanthomo

o Cil ml\_l' B

e, _(':_ir_li:lrn:r_l_lejxinr plocosporfoide

santhomonas  campestris .
osp ) Il reospora vicosae, Root
productivity, : . imatic requircments, Raintall data,
Tenperatuve, Cultivation, Cermplacsn, Vectors, Quarantine measures, Africa,

caribaca, Ce

and viceld tonses in cassava due too sestemic (CAMD,

vhotis, and ; and
: s and
tactors, cultural practices, and vermplasm cxelbange on the spread of
these discasen 1ialse dineonsseds Anintegrated approach combining host
plant resistavee, culturel practices, and quarantine regulations (exclusion
and cradication ot the disease pathopens) Is recommended for the control of

pyv.ori

bl apents arc desceribed,

cassavi disecases  [CTATY)
See also 0182
EOL Bacterioses

0061
26053 ALVES, MULUH, 1979, Variabilidade em Xanthomonas manfhotis (Arthaud
= Berthet) Starr.  (Varfa™ility in Xanthomonas manihotis), Tese Mag.Sc.
Brasitfa, Universidade de Brasilia, 45p. Port., Sum. Port., Engl., 52
Refs., T1lus,

Also in Fitopatologia Brasileira 9(3Y:485-404, 1984,

Cassava,  Nanthomonas  campestris  pv.  manihotis, Isolatfon. Cultivars.

Inoculation. Symptomatology. Analvsis, Enzymes. Brazil,

Five levels or virulence, not associated with peopraphic distribution, were
distinguished among 32 fsolates from different arveas of Brazil and from
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CTAT on inoculating 2 cassava cv. differing in resistance (Mamao and
Sutinga). Virulent and weak {solates both came from areas where cassava
bacteriosis was a major discase and where [t was unfmportant., Amylase
production varied greatly, but could not be correlated with virulence or
geographic distribution. No hvnersensitive reaction to the bacterium was
observed, even when resistant cv, were infiltrated with less virulent
{solates. Tnriltration of a bacterial suspension into cassava leaves was a
good method of testling pathogenfeity. In agar-gel double diffusion tests,
28 of the 32 fsolates were grouped into 3 distinct serovars. [Review of
Plant Pathology]

0062

23218 ATHAYDE, .1.T.; SANTOS, A.F. DOS; FURTADD, M.J. 1982. Bacteriose
(Xanthomonas campestris pv. manthotis) da mandioca na Regiao Norte do
Lstado do Espirito Santo. [Cassava bacteriosis (Xanthomonas campestris
pv. manihotfis) in the northern region of the stare of Espirito Santol.
Revista Brasileira de Mandioca 1(1):7-10, Port., Sum. Port., Engl., 6
Kefs.,, Tlius. [Empresa Capixaba de Pesauisa Aerapecniria, Calsa Posral
391, 9,000 Vitoria-ES, Brasil|

Cassava. Xanthomonas campestyis pv. manibotis, ldentification. Cultivars.
Brazil,

A survey was carried out In the northern region of the state of Esplrito
Santo, Brazil, to detect the presence of NYanthomonas campestris pv.
manihotis. Results show that the diseasce is endemie In this region, with
epidemics occurring principally between May-Tuly., [AS]

0063
24063 [KOTUN, T. 1984, Pectolytic  enzymes  produced by Manthomonas
campestris pathovar cassavae and their  involvement  in pathogencesis,
Zeltschrife  fiir Allpemeine Mikrobiologic 24(6):363-308. Fngl., Sum.
Engl., 15 Rets., 1llus, [Depr. of Agricultural Biology, Univ, of Ibadan,
Ibadan, Nigeria)

Cassava. Xanthomonas campestris pv. cassavac. Culture media. Laboratory

experiments. Analvsis. Enzymes. Isolation. Nigeria,

The planr cell wall-deprading activity of culture filtrates of Xanthomonas
campestrias nv. cassavac, grown in liquid medium supplemented with sales and
galacturonic aeid, was higher than the activity found in culture filtrates
grown in 2 other media. The pathogen producea pectin-methylesterase,
pectate lyase, and a small amount of polygalacturonase. These enzymes were
thought to be fnvolved in the pathogenie process since they were present in
the {nfected tissucs. The presence of Ca pectate in plant tissue stimulated
the activity of pecrate lyase. The low enzymatic activity detected only at
high dilutions In the infected host tissue s mest 1ikely to be responsible
for the slow development of the discase caused by this pathogen, [AS]

0064

23217 ROMEIRO, R, DA S.; FUKUDA, C.; ATHAYDE, J.T. 1987, Cindtica da
producao de anticorpos por coelhos como resposta a diferentes planos de
fmuntzacao  com  Xanthomonas campestris pv. wmanihotis. (Kinctics of
antibody production by rabbits in response to different immunizacion
plans with Xanthomonas campestris pv. manihotis), Revista Brasileira de
Mandioca 1(1):1-6. Port., Sum. Port.. Engl,, 14 Refs,, 11lus, [Univ,
Federal de Vicosa, Depto, de Fitopatologia, 16.570 Vicosa=M(, Brasil]

Cassava,  Xanthomonas campestris  pv. manihotis. Isolatfon, Analysis.
Biochemistry., Animal physiology. Research, Brazil.

27



The kinetles of antibody production by rabbits against Xanthomonas
campestris pv. manlhotis was anestfgafed. The antigen consisted of a
bacterial cell suspensfon at 107 cells/ml in emulsifled saline In Freund's
incomplete adjuviant (1:1) and injected (0.5 ml) Into the rabbit's posterior
lmb according to 4 different {mmunization plans: (1) a single injection
and (2), (3), and (4) another injcctlon 10, 15, and 20 days after the st
one, resp. In all plans, the blood was sampled every 5 days until day 45
after the lst injection and the titer of antisera was estimated by both the
drop agglutination and the gel double diffusfon tests. Immunization plans
did not differ in rerms of antibody production and response curves, For
all plans, high agglutination titers (1:32,000) were obtained. Tt can be
concluded that only 1 injection of antigen is sufficient and therefore plan
1 is recommended. [AS]

0065

23224 ROMEIRO, R. DA S5.; ATHAYDE, J.T.; FUKUDA, C.; BATISTA, U.G. 1982,
Métodos para extracao de lipopolissacarfdeos de Xanthomonas campestris
pv. manihotis (Berthet & Bondar, 1915) Dye, 1978 (Methods for
extracting lipopolysaceharides from  Xanthomonas campestris pVv.
manihotis). Revista Brasileira de Mandioca 1(1):47-53. Po-t., Sum.
Port., Engl., 25 Refs., Illus, [Univ. Federal de Vicosa, Lzpto. de
Fltopatologia, 36,570 Vicosa-MG, Brasil]

Cassava. Xanthomonas campestris pv. manihotis. TIsolation. Laboratory
experiments. Analysi{s, Brazil,

The efficlency of 6 methods to extract lipopolysaccharides (LPS) from
cells of an avirulent strain of Xanthomonas campestris pv. manihotis, which
combined boiling or freezing-thawing followed by phenol extraction, were
compared. After extraction, the samples were dialyzed against distilled
water and the dialysates were tested for the amount of LPS, antigenic puri-
ty, and contamfnation with other substances. The amount of LPS was assayed
either dlrectly by the 2-keto-3-deoxycoctonate method or indirectly by the
drop-precipitation technique and by agarose gel immunoelectrophoresis
(rocket assay). Antigenle purity was also verified by immunoelcectrophore-
sis.  The method of boiling the baverial cell suspension for 30 min fol-
lowed by phenol extractlon was the hest to extract high amounts of LPS, the
level of contamination was lower, and the antigenic purity was acceptable,
[AS]

0066

24048 SUGIMORT, M.H. 198}, Diferenclacao seroldgica entre tres patovares
de Xanthomonas campestris (Pammel) Dowson aplicando a técnica do linfo-
nédulo ¢ da suspensao bacteriana. (Servloglcal differentiation among
three pathovars of Xanthomonas campestris using lymph node techinique and
bacterial suspension). Tese Mag.Sc. Plrac{caba-SP, Brasil, Escola Supe-
rior de Agricultura luiz de Queiroz, da Universidade de Sao Paulo. 70p.
Port., Sum. Port., Engl., 44 Refs., Illus.

Cassava. Xanthomonas campestris pv., manihotls. Isolation, Plant tissues.
Analysis, Tdentification. Brazil.

Xanthomonas campestris pv. malvacearum, X. campestris pv. manilotis, and X.
campestris pv. phaseolt, {solated resp. from cotton, cassava, and bean
plants, were serologically compared. The bacteria grown on PDA and incu-
bated at 28°C during 4B h were standardized in a colorimeter at 5% trans-
mittance (578 om), emulsificd {n Freund's complete adjuvant, and used as
antigen in the preparation of specific antisera. FEach rabbit received 2
antigen injections in the lymph node at a 15-day-interval. Bacterial sus-
pensions were obtalned on sterile distilied water, 0.85% saline solution,
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and 2% acetic acid, For exopolysaccharide extraction from the isolate,
sterile saline solution with 0.6% neutral formaldehyde 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 lIst injection. Agar double-diffusion tests used with inter- and
intra~specific antigens and antisera showed that the pathovars malvacearunm,
manihotis, and phaseoli 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 1 the most efficient since it allows
reactions with homologous antigens only. Kesults demonstrated high
sensibility and viability for the serological technique as a valuable
auxiliary {instrument in the diagnosis, identification, and taxonomy of
bacterla of the genus Xanthomonas., [A3]

See also 0023 0071 0167 0174 0183

E03 Mycoses

0067

23219  ATHAYDE, .'.T.; SANTOS, A.F, DOS; FURTADO, M.J. 1982. Avaliacao de
cultivares de mandioca em relacao a antracnose (Colletotrichum
gloeouvpcrioides f. sp. manihotis). [Evaluation of cassava cultivars in
relation to anthracnose (Colletotrichum gloeosporioides f, sp.
manihotis)]. Revista Brasileira de Mandloca 1(1):11-13. Port., Sum.
Port., Engl., 8 Refs. [Empresa Capixaba de Pesquisa Agropecudria, Caixa
Postal 391, 29.000 Vitoria-ES, Brasil)

Cassava. Cultivars. Glomerella cingulata. Symptomatology. Brazil,

In Linhares, ES, Brazil, the reactlion o1 30 cassava cv. to natural infec-
tion with Colletotrichum glocosporioldes 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 LTIAN, T.S.; ULAN, G.S. 1984, Methods 1n the screening for field
resistance to Cercospora henningsii Allescher in cassava. MARDI Research
Bulletin 12(3):366-372. Engl., Sum. Engl., Mal,, 13 Refs., 1llus,
[Malaysian Agricultural Research & Develcpment Inst., Serdang, Selangor,
Malaysla])

Cassava, Cercosporidium henningsii. Hybrids. Field experiments, Cultiva-
tion. Fertilizers. N. P. K. Mg. Herbicides. Symptomatology. !alaysia.

Two methods were evaluated for the screening of cassava cloncs for disease
severity of brown leaf spot (Cercosporidium henningsif). Results obtained
by the method of scoring on the basis of % discased leaf area showed a
curvilinear relationship with those obtained using the mechod of counting
diseased spots. Whilc the former method is easy and rapid, it 1s 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  MAKAMBILA, C. 1984, Ftude de quelques interactions de la lumiere et
de la température sur la croilssance 1inéalire et 1la sporulation chez
Colletotrichum manihotis Henn. (Study of some interact.ons of light and
temperature on the linear growth and sporulation of Colletotrichum
manihotis). Phyton 44(1):1-7, Fr,, Sum. Fr., 13 Refs., Illus.
[Département de Biologle et Physiologle Végétales, Faculté des Sciences,
Universicé Marfen Ngouabi, BP 69, Brazzaville, Congo)

Cassava.  Colletotrichum  wmanfhotis,  Light., Tllumination. Temperature,

Research, Laboratory experiments. Congo,

Lincar growth of Colletotrichum manihotls 1isolated from cassava was
inhiblced on exposure to 7887, 10,140, and 15,744 (erga/em™)/s and at 30°C,
fnhibitign increasing with illumination. On exposing the thalli to 15,744
(ergs/em”™) /s, Tinear hyphal growth was Inhibited at 30°C for all the light
periods tested,  This growth was stimulated for certain light periods at
25°C and for all of them tested at 20°C.  The inhibitory effect varied
directly, and the stimulatory effect inversely, with temp. There appeared
to be 2 types of light receptors within the mycelium, one responsible lor

fts growth and  the other for {ts sporulation. [AS-Review of Plant
Pathology|

0N07¢
26069 PUNUVFHALINGAM, E. 1984, New microfungl from Malaysia and Papua New
Guinea. Nova Hedwigia 39(1-2):57-74. Engl., Sum. Engl., Germ., 26 Refs.,
IMlus, [Commonwealth Mycologfcal Inst., Kew, Surrey, England]

Cassava. Mycoses. Prcoosclspora manfhotis, Papua New Guinca.
Ju

Lasfostemma lecrsiae Punfth. sp. nov. and Chaetosticta leersiac Punith. sp.

Proboscispora manihotis gen. et sp. nov., found on the bark of cassava, are
described. Illustrations are fncluded, [AS]

0071
22778 WARWICK, D.R.N. 1982, Relacao de plantas hospedeiras: Manihot
esculenta  (Fuphorblaceae) mandfoca. [Report on host plants: Manihot
esculenta (Euphorbiaceace) cassaval, In . Catdlogo de patdgenos
de plantas cultivadas nao registrados no Brasil. Brasilia, Empresa
Brasileira de Pesquisa  Agropecudria. Centro Nacional de Recursos
Genéticos. v.l.pp.78-79. Port.

Cassava. Aprobacterium, Cylindrocladium floridanum. Ganoderma
pscudoferreum, Colletotrichum manihotis. Guignardia manihoticola.
Macrophoma cassavace. Macrophoma manihotis. Phyllosticta. Pscudomonas,
Sphacceloma manthoricola. Xanthomonas campestris pv. manihotis. Cassava
African mosaie virus. Symptomatology. Colombia. New Zealand. India.
Indonesia. Malaysla. Nigeria. Zalre. Ivory Coast. Liberia. Ghana. Taiwan.
Trak. Philippines. Ethiopia.

A description is given of the damage caused by Agrobacterium sp.,
Cvlindrocladium floridanum, Ganoderma  pseudoferreum, Colletotrichum
manihotis, Guignardia manihoticola, Macrophoma cassavae and M. manihotis,
Phyllosticta cassavae and P, manlhoticola, DPseudomonas solanacearum,

Sphaceloma manihoticola, Xanthomonas campestris pv. manihotis, and CAMD,
The places where they have been reported are mentlioned. [CIAT)

Sce also 0006 0023 0034 0038 0054 0167 0174 0183
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E04  Viroses

0072
24569 BOCK, K.R. 1984. Contributions to cassava  research in Kenya. In
Kenya Agricultural Researvch lnstitute. Crop Virology Rescarch Project
(R3177); Final Report. London, England, Overscas Development Administra-
tion. pp.1-63. Engl., 16 Refs., 11lus.

Cassava. Cassava African mosale virus. Research. Vectors., Root productfv-
ity. Cultivars. Epidemiology. Plant breeding. Scelection. Discase control
Kenya.

Results of the work carrfed out on the CAMD in Fenva by the UK Overseas
Development Administracion Crop Virology Research Project are summavized.
Information on the virus, strains, distribution, effects on yields, epide-
mlology, and field control using virus-free plant propagation materials 1is
presented. Finally, the vields obtained with the var. used and recommenda-
tions on the available cv. in different localitics of Kenya, based on the
reported resuits, are given, [CIAT]

0073
24570 BOCK, K.R. 1984, Final report on studies on cassava brown streak
virus. 1In Kenya Agrieultural Rescarch Institute. Crop Virology Rescarch
Project (R3177); Final Report. London, England, Oversecas Development
Administration. pp,64-83. Engl., Sum. Engl., 5 Refs.

Cassava. Cassava brown streak virus, Cultivars. Symptomatology. Root
productivity. 1solation. Identification, Electron microscopy. Vectors,
Bemisia., Kenya.

Cassava brown streak virus (CBSV) was present in all coastal districts of
Kenya but field incidence was In general low, CBSV was not observed under
fleld conditions in western Kenya. When healthy plants of highly sensltlve
var. were exposed at Mtwapa under exacting conditions, 7 plants out of 113
became jnfected. 1a other exposures, where var., known to display leaf
symptoms were used, only 2 plants out of 1989 became infected, indicating a
very low rate of natural spread. CBSV did not cause significant loss in
root wt. In the highly sensitive cv. F279, but the internal necrosis of
roots rendered most uneatable. CBSV was readlly sap-transmissible to many
specles In the Solanaccac, of which Nicotiana debneyi was the most
sensitive and was used both as assay and as diagnostic host. Two variants
of the virus oeccurred together in affected cassava; they were isolated and
subsequently waintalned fin N. debneyl in which they induced readily
distinguisable and characteristic symptoms. Leaf dip preparations of CBSV
in N, debneyi and In many other hosts of the 2 {solated variants, and of
CBSV-affected cassava, all contained 050 um fllamentous particles similar
in morphology to those of the carlavirus group. Virus concn. was very low
in all hosts and this effeetively precluded advances in purification and
characterization. Attempts at trarsmission using several aphid specivs and
Bemisia lﬂbﬂﬁi were not successtul, Clreumstantial evidence suggests that
Bemisia hancocki might prove to be the vector but  his possibility was not
tested. [AS]

0074
23473 MATHEW, A.V.; BALAKRISHNAN, S.; JOSEPIL, P.J. 1983, Mosalc of Ceara
rubber (Manihot glaziovli Muell. Arg.)~a new report from india. Madras
Agricultural Journal “70(4):280. Engl., 3 Refs. ([Dept. of Plant
Pathology, College of Agriculture, Vellayani, Trivandrum-695522, India]
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Cassava, Manihot glaziovii. Manihot. Cassava mosaic virus. India.

Severe mosalc sympioms were found in Manihot glaziovii plants used in
cassava cultivation systems and a virus was transmitted to healthy M.
glaziovii and cassava plants by grafting but not by sap. Wher healthy M.
glaziovii plants were grafted with cassava affected by mosaic disease,
typical mosalc symptoms developed. The possibility is being investigated
of M. glaziovii acting as a collateral host of CAMD {in Kerala, 1India.
[Review of Plant Pathology]

See also 0003 0006 0023 0034 0071 0167 0174

EO6  Nematodes

0075

22770  ATU, U.G.; OGBUJI, R.O. 1983. Root-knot susceptibility of crops
grown with yam in Nigerta. In Terry, E.R.; Doku, E.V.; Arcne, 0.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; procecedings., Ottawa,
canada, International Development Rescavrch Centre, pp.147-148, Engl.,
Sum. Fngl. [National Root Crops Research fast., P.M.B. 1006, Umudike,
Umuahfa, Nigeria)

Cassava. Nematodes. Tnoculatifon., Inter-cropping. Yams, Nigeria,

Ten crops traditionally grown with yam in southern Nigeria were tested for
resistance to Meloidogyne Incognita race 2 in 1979-80. Results, based on
gall indices and recoverv of the larvac from soll and roots, showed that:
Corchorus olitorus, Sphenostylis stenocarpa, Hib{scus esculentus, and
Cucurbita pepo were highly susceptible; Amaranthus sp., Citrullus sp., Zea
mays, and Manihot esculenta, moderately susceptible; Telfairia
occidentalis, resistant; and Mucuna pruriens, highly resistant. Planted on
yam mounds, these crops could play an fmportant role 1in altering the
populations of reot knot nematodes. [AS)

0076
22780 LUC, M.; GUIRAN, G, DE 1960. Les nématodes associés aux plantes
de 1'Ouest Africailn. Liste préliminaire. (Nematodes assoclated with
plants of western Africa. Preliminary list). L'Agronomie Tropicale
15(4):434-449, Fr., 14 Refs.

Cassava., Nematodes. Tvory Coast. Guinea. Togo. Senegal. Cameroon. Ghana.
£ g

A list of phytoparasitic nematodes and hosr plants in western Africa (Ivory
Coast, Guinea, Togo, Senegal, Cameroon, and Ghana) is presented. 1In lvory
Coast the nematodes associated with cassava were Aphelenchus avenae,
Helicotylenchus n. sp., Meloidogyne incognita acrita, and Pratylenchus
brachyurus; in Togo, Criconcmoides ~itr{, P. brachyurus, and Scutellonema
bradys; and {n Ghana, Melofdogyne sp. and Rotylenchulus reniformis., With
the exception of C. citri and Helicotylenchus u. sp., whose parasitism in
cassava could not be demonstrated, all the 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 (Treub) Chitwood. Luso:Journal of Science and Technology
4(1):31-37. Engl., Sum, Engl., 11 Refs., Tllus. [Bunda College of
Agriculture, P.0. Box 219, Lilongwe, Malawi)

Cassava, Bitter cassava. Sweet cassava. Cortex. Toxicity., Uses. Nematodes,
Malawi.

Ground dry Montana tung cake (Aleurites montana) and fresh pecl of bitter
cassava local selection masangwi, when separvately tested, significantly
reduced root galling on tomato plants infected with Meloldegyne javanica.
Tung cake was more effective than cassava pecl and considerably increased
whole plant dry wt. Crude extracts from both resldues, used as drepches
into soll heavily infested with root knot nematodes, reduced galling., The
extracts fmmobilized 2nd stage larvae and significantly inhibited egg
hatch. [AS]

FOO_ PEST CONTROL AND ENTOMOLOGY

See 0182

FOl Injurious Insects and their Control

0078
23720 ABE, T.; WATANABE, H. 1983, Soil macrofauna in a subtropical rain
forest and 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 Refs., Illus. [Dept. of Biology,
Univ. of the Ryukyus, Okinawa 903-01, Japan]

Cassava. Climatic requirements. Temperature. Rainfall data. Land prepara-
tion. Cultivation., Sofl physical properties. Soil analysis. Entomology.
Cuttings, Ivjurious insects, Odontotermes formosanus. Coptotermes
formosanus. Japan.

Soil macrofauna in a subtropical rain forest and Its neighboring cassava
plantation were compared with speclal reference to the activity of termites
in Iriomote Island, Okinawa, Japan (24°20'N and 123°50'E). , 1n the forest
the densfty and biomass of soil macrofauna were 182-848/m” and 4.8-24.2
g.w.w./m”, the most lmportant soil animals ‘n terms of biomass belng those
of the family O0ligochacta, followed by those belonging to the orders
Araneae, 1scpoda, and Coleoptera. Most of these animals inhabited the
surface layer of the soil on the forest floor. When the forest was cleared
and burnt most soil animals died in the areas where fire was Intense, but
in the arca where the fire was not so Intense some soll anfmals dwelling in
the deeper layers in the soil, such as termites, safely survived, In the
burnt area where cassavg was planted, the degsity and biomass of sotl
macrofauna were 32-517/m” and 0.06-5.40 g.w.w./m"; In the forest these were
much lower. The decrease in the biomass of Oligochaeta was remarkable. The
bulldozing work damaged sofl macrofauna much more seriously than the
burning. [Light species of termites were fofmd fn the forest, consuming
lLiving wood, the bark of 1iving trees, standing dead trunks and branches,
fallen trunks, branches and leaves, and humus.  In the forest they usually
did not attack the living parts of trees. However, in the neighboring
f{eld. 2 species of termites, Odontotermes formosanus and Coptotermes
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formosanus, attacked living cassava cuttings. The process through which
some species of termites become pests of cultivated 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 Rescarch and
Development Institute. pp.26-33. Engl,,  Sum. Engl. [Caribbean
Agricultural Research & Development Inst., Cave Hill Campus, St.
Michaci, Barbados]

Cassava. Thrips. leptopharsa {lludens. lLepidosaphes alba. Empoasca.
Corythaica cardfnata. Corythucha possvpii. Eudiplosis brasiliensis,
Carpolonchaca chalybea., Psecudococcus. Tetranychus. Insect control., Mite
ceuerol.  Insecticldes. Acarlicides. Biological control. Predators and
parasites. Barbados.

In Barbados, the maln cassava pest is the cassava hornworm, Frinnyis ello,
particularly In weedy arcas. As FEuphorbila spp. are the alternate host
plants and the pest breeds and feeds in abundance on them, special
attention {s required to kecep out these plants from in and around the
cassava flelds. An unidentified thrips (probably Euthrips manihoti) causes
leaf defurmation and needs special attention. Other pests (Corynothrips
stenopterus,  lLeptopharsa  {lludens, Corythaica carinata, Corythucha
gossypii, lepidosaphes alba, Pscudococcus sp., Empoasca sp., Fudiplosis
brasiliensis, Tetranychus sp., and Carpolonchaca chalybea) are gencrally of
less concern and have only a minor effect on crop production. However,
efforcs should be made to avold 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. Tuvestigations on the natural
enemies of cassava mealybugs (Phenacoccus spp.) in the neotropics. Final
report  April 1977--October 1980. Curepe, Trinidad, West Indies,
Commonwealth Institute of Biological Control. 20p. Lngl., Sum. Fngl., 9
Refs,

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

The neotropical cassava mealybug (CMB) Phenacoccus manihoti, considered to
be a recently introduced pest in tropical West Africa, has assumed great
cconomic importance. A project funded by the International Development
Rescarch Centre (Canada) was commenced at the West Indian Station,
Commonwealth Tnstitute of Blological Control, in April 1977 to carry out
surveys for natural enemies of this and other related meaiybugs 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 1in Guyana, French Culana, and Brazil; it was also reported
by CIAT. Several primary encyrtid parasites and coccinellid, staphylinid,
syrphid, cecidomyiid, chrysopid, and anthecorid predators usually kept pest
populations In check. The complex of natural enemics associated with the
related mealybug, Phenacoccus grenadensis, on cassava and several other
hosts was also investigated. Scveral specles 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 | species
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have been reported. However, due to the absence of trained personnel and
adequate facilities to handle rhe incoming shipments in target West African
countries, and to political disturbances, releases have not heen made
clsewhere. Since the CMB s absent from Trinidad, many details of the
bfoecology remain to be investigated. Tt is proposed that the project be
extended f r 3 yr (Phase [11) so as to undertake more intensive studies on
the South American mainland. This would be centered initially in Guyana
where there is ready access to mealybug infestations and to lab,
accommodations. Additional surveys in other cassava arcas In South and
Central Amerfca to locate the center of origin of the uniparental form are
warranted as thev may reveal additional, possibly more promising, parasites
and predators.  The extension of the program will also allow cultures of
the parasites and predators to be kept on hand in Trinidad until strong
cultures are established In Wes: Africa. 1In view of the recruitment of
staff and the construction of breeding facilities at International
Institute of Tropical Agricuiture (TTTA, Nigeria) for the specific putpnse
of work on the biological control of cassava mealybugs on a reglonal basis
In West Africa, the extensfen of the program should be closely coordinated
with the [ITA program. [AS)

0081

24096  BORRERO B., H.M, 1981, Ciclo bioldgico de la chinche de encaje
Vatiga manihotae brake (Hemiptera:Tingidol), del Zelus nugax Stal
(Hemlprera:Reduviidae) y factibflidad de zcta del predator. [Life cycle
of the lace bug Vatiga manthotae (Hemiptera:Tingidae) and of Zelus nugax
(Hemiptera:Reduviidae), and feasibility of predator rearing]. Tesis
Ing.Agr. Palmira, Universidad Nacional de Colombia. 62p. Span., Sum,
Span., Engl., 10 Refs., Iilus.

Cassava, Vatfga manihotac. Predators and parasites. Biological control.
Insect biology. Laboratory experiments. Temperature. Colombia.

At CIAT the life cycles of Vatiga manihotac and of the predator Zelus nugax
were studfed under field conditions in a screen house (23.9°C and 72% RH
av.) and under lab. conditions (22.0°C and 67% RH av.), resp. The
different stages of the life cycle of the lace bug V. manihotac lasted, on
the av.: 12.6, 17.3, 38.9, and 42.3 days for the egg, nymph (5 instars),
male, and female, resp. The av, length of the different stages of the life
cyele of Z. nugax was 14.6, 56.8, 36.3, and 49.0 days for egg, nymph (5
Instars), male, and female, resp. Z. nugax s a very valuable polyphagous
predator which could contribute to regulating the population of v.
manihotae and other cassava pests. Lab. rearing of Z. nugax s possible by
feeding it with Galleria mellonella larvace. [AS]

0082
24097 BRITO, J.A.Q. DE 1982, fecto de cinco tratamientos quimicos en
el control de la escama blanca de la yuca Aonidomytilus albus Cockerell
(Homoptera: Diaspididac). [The effeer of five chemical treatments on the
control of the white scale of cassava Aonidomytilus albus (Homoptera:
Diaspididac)]. Tesis Ing.Agr. Palmira, Universidad Nacional de
Colombia. 72p. Span., Sum, Span., Engl., 22 Refs., Illus.

Cassava, Aonfdomytilus albus. Cultivars. Insecticides. Insect control.
Cuttings. Germination. Statiscical analysis. Colombia.

At CIAT, the effee of fnsccticides and their doses on the control of the
white scale (Aonidomytilus albus) was studied. The substances used were
dimethoate, 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 dipping them into the resp. solutions for 5
min, Cassava cuttings treated with phosphated insecticides mixed with
Triona gave better results than those treated just with the insecticides;
treatment with malathion (27) plus Triona (2%) was the most effective.
Cuttings with degrees 2, 3, and 4 of infestation showed poor germination
ceven though they bad been treated with insecticldes. It 1s recommended to
use insect-free planting material. [AS]

0083

23229 FARTAS, A.R.N.; COFLHO, Y. DA §.; CALDAS, R.C.; NASCIMENTO, A.S. DO
1982. Nivels de desfolhamento para avaliacao de dano causado por
mandarovi em mandloca. (lLevels 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 Fruticultura, Empresa Braslleira de Pesquisa Agro-
pecudiiria, Caixa Postal 007, 44,380 Cruz das Almas-BA, Brasil]

Cassava. FErinnyis ello. Simulation models. Cultivars. Cultivation,
Planting. Spacing. Defoliation. Mononychellus tanajoa. Acaricides. Vatiga
il1ludens. lasecticides. Root productivity. Starch content. Brazil,

The cffect of the level of damage caused by the cassava hornworm and of the
age of the cassava crop at the 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 4 replications. Defoliation of 6-mo.-old plants
reduced root yield by 27.5%. Defoliation only affected the % of starch in
2- and 4-mo,-o0ld plants. [AS]

0084
24094 GARCIA G., CL.A, 1981, Biologfa y morfologia de Cyrtomenus bergi
Froeschner (Hemiptera: Cydnidae), nueva plaga de la yuca. [Bilology and
morphology of Cyrtomenus bergl (Hemiptera:Cydnidae), a new pest of
cassaval. Tesls Ing.Agr. Palmira, Universidad Nacional de Colombia.
33p. Span., Sum. Span., Engl., 5 Refs., 1llus.

Cassava. Sweet cassava. Bleter cassava. Cyrtomenus bergf. Insect biology.
Entomology. Roots. Pest damage. Mycoses. Aspergillus. Diplodia. Fusarium.
Phytophthora. Simulation models. Predators and parasites. Colombia.

In 1980 1in Caifcedonia (Valle, Colombia), roots of cassava var. Chiroza
Gallinaza were attacked by Cyrtomenus bergl, commonly called the
subterranean bug or emall pox bug, and therefore affecting root quality.
Given fts incidence and 1its potential as a pest, the biology of this insect
was studied in the lab. (av. temp. 23°C and 65% RH) at CIAT. Adult hugs
have an oval body, approx. 7.1 mm long, and arc dark brown to bright black
in color; they have spined tiblae and the lst 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 days and the adult locngevity is of 293.4 days.
Each insect stage is described as well as the damage it causes. In the
lab, the fungus Metarhizium sp. was found attacking L. be 1. Recommenda-
tions for the control of this new cassava pest are given. [: .1

0085
23099 HERREN, H.R.: BENNETT, F.D. 1984. C(assava pests, thelr spread and
control. In Hawksworth, D.L., ed. Advancing Agricultural Production in
Africa, Arusha, Tanzanla, 1984, Proceedings. Farnham Royal, Slough,
England, Commonwealth Agricultural Bureaux. pp.110-114. Engl., 1l Refs.
[TITA P.M.B. 5320, Tbadan, Nigeria}
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Cassava., Phenacoccus  manthotd. Mononychellus tanajoa. Mononychellus
caribbeanae. Monouychellus progresivus. Zonocerus variegatus. Zonocerus
elegans. Bemisia. Economics. Production. RBiological control. Plant
breeding. Resistance. Pest control. Africa.

The origin, spread, control, and cconomic losses caused 1In Africa by
cassava pests, especlally Phenacoccus manihoti, Mononychellus tanajoa, M.
caribbeanae, and M. progresivus, Zonocerus variegatus and Z. elegans, and
Bemisia tabaci, are reviewed. Special attention 1is pald to bilological
control of P. manihoti 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}

0086

24099  HERREN, H.R.; LEMA, K.N.; NEUENSCHWANDER, P. 1983. Biological
control of the mealybug Phenacoccus manihoti and the green spider mite
complex Mononychellus spp. on cassava Manihot esculenta in Africa. 1In
International Congress of Plant Protection, 10th., Brighton, England,
1983. Plant protection for human welfare: proceedings. Croydon, England,
British Crop Protection Council. p.782. Engl. [IITA, P.M.B. 5320, Oyo
Road, Ibadan, Nigeria)

Cassava., Phenacoccus manihoti, Mononychellus. Biological control. Predators
and parasites., Nigeria.

A specles of Apoanapyrus (possibly A. lopezi De Santis) and Diomus sp. from
South America proved to be very effective 1in exptl. relcases against
Phenacoccus manihoti in Nigerla in 1981-82. A predacious phytoseiid is
being  reared and released  against Mononychellus spp. in Nigeria.
[Biocontrol News and Information]

0037

24040 HERRERA F., C.J. 1985. Desarrollo y comportamiento de Epidinocarsis
(=Apoanagyrus) diversicornis Howard (Hyw: Encyrtidac), cnemigo natural
del piojo harinoso, Phenacoccus herreni Cox & William (Hom:
Pseudococcidae) en el cultive de la yuca. [Development and behavior of
Epldinocarsis (=Apoanagyrus) diversicornis (Hym:FEncyrtidae), natural
enemy of the mealybug, Phenacoccus herreni (Hom:Pseudococcidae) 1in
cassava crops]. Tesls Tng.Agr. Palmira, Universidad Nacional de
Colombia. 86p. Span., Sum. Span., Engl., 24 Refs., Illus,

Cassava. Phenacoccus herreni. Predators and parasites., Blological control.
Laboratory experiments. Rescarch. Temperature. Entomology. Statistical
analysis. Colombia.

A new parasitold of the cassava mealybug in Colombia was identlfied and
described as Epidinocarsis (=Apoanagyrus) diversicorni~ Howard (Hym:
Encyrtidae) in studles undertaken at CIAT under controlled temp. conditions
in the lab. Development time from egg to formation of the mealvbug mummy
was 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 same
temp. 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 water, honey water, and mealybugs. Best
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
Jrd 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 cthreshold (LDT) for E. diversicornis and its
physiological time (day-degrees) were determined. The LDT was 13.52°C for
the egg to muamy stages, and 13.53°C for the mummy to adult stages and for
total development. Physiological times were 124.60 degree-days for the
development from cgg to mummy, 106.54 from mummy to adult, and 230.90 for
the total development. [AS]

0088
23715 THEAGWAM, E.U.; FELUWA, M.C. 1983. The effects of temperature on
the development of the {mmature stages of the cassava mealybug,
Phenacoccus manihoti MAT-FERR. (Homoptera, Pseudococcldae). Deutsche
Entomologische Zeleschrift 30(1-3):17-22, Engl., Sum. Engl., 17 Refs.,
11lus. [Dept. of Zoology, Unlv. of Nigeria, Nsukka, Nigeria]

Cassava. FPhenacoccus manlhot!. Insect biology. Entomology. Temperature.
Laboratory experiments. Nigeria.

The duration of development of eggs, nymphs, and immature adults of the
cassava ncealybug, Phenacoccus manihoti, were determined at 3 or 4 constant
temp. (25, 28, 31, and 33°C). The duration of development of each stage
decreased with Incrcase in temp. The rate of development was slowest in
the cpg and fastest in the 2nd Instar nymph. Tie calculated lower
threshold temp. were 14.0, 20.0, 19.0, 19.5, 17.0, and 20.0°C for egg,
instar 1, Instar 11, idnstar 111, {mmature adult, and egg-adult, resp.
l.ikewise, thermal constants were 131.4, 34,1, 33.0, 32.5, 58.5, and 260.9
degrec~days for egp, instar 1, instar 11, {nstar 1II, immature adult, and
egg-adult, resp. [AS}

0089
22775 LUNDBORG, G. 1984. Insectos vs. insectos. (Insects vs. insects).
CIID Informa 13(3):22-23. Span., 1llus,

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

The history of the Introduction and dissemination of the cassava mealybug
(Phenacoccus manihotl) and the green mite (Mononychellus sp.) 1in the
African contineut 1is bricfly presented. Control measures that have been
taken are Indicated, particularly the blological control approach, with
which the International Instlitute of Tropical Agriculture, CIAT, and the
Commonwealth Institute of HBjological Control have faced the problem. A
description 1s given of the way In which the predator beetles Diomus sp.
and lyperaspis sp., and the parasitoid Apoanagyrus lopezi act; the
possibility of thelir raplid multiplication (in the lab.) and dissemination
by air Is discussed, and the econumic bencfits that this can represent are
presented. [CIAT)

0690
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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Engl., Sum. Fogl., 14 Refs., 11lus. [Dept, of Fecology & Systematics,
Cornell Univ., Trhaca, NY 14853, USA]

Cassava. Manihot, History. Ecosystems, Plant peography. Biological control,
Leaves, Petioles, Chrysopa. Resfstance. Central America. South America.

Studying the natural history of crop-related wild plant specfes fn thelr
native habitats is discussced oo w wedns ot developing novel pest wmanagement
strategles, Tradftfonally, such  studies have  provided insipghts  for
biological control, plant breeding, crop management, and applied ecology.
As examples, studies on potato in Peru, cassava in Central and South
America and  forestry in Malavsia  ore  reviewed. [Review of  Applied
Entomology|

0091
26078 SANTOS, C.Dh.; TERRA, W.R. 1984. Plasma membranc—associated amy lase
and  trypsin., Iatracellular distribution of digestive enzymes in  the
midgut of the cassava hornworm, Erinnyis ello. Tnsect Biochemlotry
14(5):587-594.  Engl., Sum. Engl., 40 Refs., Illus. [Depto. de
Bloquimica. iast. de Qufmica, Univ. de Sao Paulo, Calxa Postal 20780,
Sao Paulo, Brastl)

Cassava. Erinnyis ello. Ensymes. Analysis, Brazil,

Differential centrifegation of homogenates of midgut cells from Erinnyis
ello prepared in isotonic solutions was carried out and hydrotase and
cnzyme warker activities were determined in the fsolated fractlons. Alpha-
and beta-glucostdase and trehalase scem to occur loosely assoclated with
large structures, from whicl, they arc set free by hemogenizing in water,
They are also found in the eytosolic fraction. Aminopeptidase activity
follows that ot alkallne phosphatave, whereas that of amylase and trypsin
occur malnly amony particulate fractions. Part of the amylase present in
the particulate fractions seems to corrvespond to soluble amylase bound by
membranes, The  enrichment factor  for alkaline phosphatase  and
aminopept fdase  fn microvilli purified ftrom midgut cclls is 4 and for
amylase, 1.5, Amylase and trvpsin are only partly released from a membrane
fraction after several washings  in different  media, including ultra-
centrifugation in a discontinuous glycerol gradient. About 50% of the
amylase and trypsin are solubflized from the membranes by treatment with
Triton X-100. The results suppert the proposal that Intermediate and final
digestion fn E. e¢llo occur under the action of glycocalyx-associated
hydrolases  (alpha- and beta-glucosidase and trehalase) and of plasma
membrane-bound  enzymes  (aminopept idase,  and perhaps  also  amylase  and
trypsin). [AS]

0092
24045 SANTOS, C.D.; FERREIRA, €.: TERRA, W.R. 1983, Consumption of food
and spatial reganization of digestion fn the eassava hornworm, Erinnyis
cllo. Journal of [nsect Physiotogy 29(9):707-714. Engl., Sum. Engl., 24
Refs. [Depto. de Bioquimica, Inst. de Quimieca, Univ. de Sao Paulo, Caixa
Postal 20780, Sao Paulo, Brasil]

Cassava. Frinnyis cllo, Laboratory experiments, Animal nuerition. Leaves,
Blochemistry. Analysis. Brazil.

Hydrolases in different regions of the gut of FErinnyis ecllo were deter-
mined. Fifth-instar E. cllo larvae ate 2.1 times thelr own wt./day of
Euphorbia pulcherrima leaves, with a cocfficient of digestibility of 45%
and an efficiency of food conversion into tissue of 25%. The food took
about 150 min to go through the put. Midgut contents had a pH of 9,3-9.8
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depending on the region. Cellulase was absent from the gut in £ rllo.
Significant gut hydrolase activlities were found only in midgut. aAwylase
and trypsin occurred in the midgut tissue and contents and in regurgitated
material, whercas aminopeptidacse, 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 material.
The results support the hypothesis that digestion starts in the
endoperitropic space under the action of amylase and trypsin, and is
largely completed {n the ectoperitrophic space through the catalytic action
of several oligomer and dimer hydrolases. Involvement of a membrane-bound
aminopeptidase {n the terminal digestfon of oligopeptides 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 enzymes are recovered from the undigested food before it 1is
excreted. [AS]

0093
25214 SILVA, A.B. 1977. Cochonilha das ponteiras da mandioca Plienacoccus
sp. (Cochineal of cassava tips Phenacoccus sp.). Anais da Socledade
Entomologica do Brasil 6(2):315-317. Port., 3 Refs., Illus.

Cassava. Phenacoccus. Insect blology. Pest damage. Insect control.
Insecticides, Brazil.

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

0094
21426 VILLEGAS G., A. 1984. Biologfa, morfologfa y hibitos de Lagocheirus
araneiformis Linne (Coleoptera:Cerambycidae) barrenador de la yuca en
Palmira (Valle del Cauca). {Blology, morphology, and habits of the
stemborer Lagocneirus aranciformis (Coleoptera:Cerambycidae) in cassava
in Palmira, Vvalle del Caucal. Tesls Teg.Agr. Palmira, Universidad
Nacional de Colombia. 75p. Span., Sum. Span., Engl., 13 Refs., Illus.

Cassava, Field experiments. Laboratory experiments, Lagocheirus
araneiformis. Inscct biology. Cuttings. Pest damage. Colombla.

Under lab. and fleld conditions, the 1life cycle of Lagochelrus
aranciformis, a potential pest of cassava, was studied at CIAT. Under lab.
conditions (28.4°C; 65% RH), 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.
deperding on the methodology used for its study, larval stages lasted 53.79
and 87.60 days, resp. The uno. of larval instars varied between 4-9. Under
f1:1d conditions, the time of development from egg to adult was 128.18
duys. The adult female and male lived 89.72 and 91.62 days, resp. The
fuemales oviposited an av. of 150 cggs over 28.8 days. 1In the field L.
araneiformis can attack cither recently planted or stored cuttings, or
mature plants. Damage on mature plants {s generally located around the base
of the main stem; in severe attacks plant lodging occurs. Infested plants
can be recognized by sawdust around the base of the plant; roots can be
attacked as well. [t {s recommended to establish the cconomic damage
levels and to evaluate the different control methods. [AS]

0095
24060  WALTER-ECHOLS, G.; AGOUNKE, D.; AKPAL0O, Y. 1983. Importance of
cassava, cowpea and malze pests in Togo, West Africa. In International
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Congress of Plant Protection, 10th,, Brighton, England, 1983, Proceed-
fngs of a Conterence: Plant Protection for Human Welfare, Croydon,
England, British Crop Protection Council. vol,p. 102 Engl., [Direction de
la Protection Ces Végdtaux, B.P, 1263, Lond, Togoe, Africa)

Cassava. Phenacocens  manihoti.  Mononvehel lus tanajoa, Predators  and

parasites, Togo.

The major pests ot cassava  in Togo  are Phenacoccus  manihoti  and
Mononychellus tanajoas the coccinellids Chilocorus nipritus and Hyperaspis
sp. are dmportant predators of the tormer pest. [Plant Breeding Abstracts
(extract) )

J096
23793 YASFFN, M.;  BFUNETT, F.D, 1979, Investigations on the natural
cnemies  of  cassava mealvbugs  (Phenacoccus spp.) in the ncotropics.
Report tor April 1978 - March 1979, Curepe, Trinfdad, Commonwealth
Iustitute of Biolog’eal Control, Hp. Engl., Sum. Engl., 6 Refs.

Cassava., Phenacoceus, Blolopical control, Predators and parasites, Trintdad
and Tohago. Bahamas. Caribbean. Colombia, Brazil. Surinam. Guyana. Zalre.
Nigeria,

A projeect funded by the Tnternational Nevelopment Research Centre (Canada)
wias commenced  at the Lost Indian Station,  Commonwealth Institute of
Biological Control, in April 1977 to carry out survevs for natural cnemies
of Phenacoccus maniboti and related mealvbups in the neotropics and to
provide nucleus coltures of promising parasites and predators for trials
against the pest in Atrica.  During the st YU, surveys were made In
Trintdad, Tobago, Bahamas, the Caribbean,  Colombia, Brazil (Macapa),
Surinam, and Cuyana, Po omanthoti was round in Guyana and Brazil and
several prinary p.'n'u::itT.‘: _in(']mHng Acnasius sp.? vexans, Anapyrus sp.?
Psuudm;nmj, Anagvrus sp., Blepvrus insularis (Fnevrridae) and predators
Hyperaspis quinqueaotata, Weperaupis sp., Scymnobius sp, (Coceinellidae),

Vevptamus sp, nr, st ogaster (Sv

rphidac) ind a chryvsopid were obtained.
_l’hL~n.‘|(‘n£_t'u_s grenadensis on cassava and several ornamentals viclded a very
rich complex of natural eoctiies including Avnasius masti and A, phenacoccd,
Acervphagus coceds,  Anagvrus  osp. o onr. Jueundus,  and Apoanagyrus  sp. as
parasites, and livperaspis operatus and B, oguinquenotata, Hyperaspis sp.,
Pullus sp., o, wp, or, stenogaster, and Toxomerus dispar as predators.
Ssurveys during the 2od vr orevealed new areas of distribution of P. manihoti
and, in addition to  the wnatural  enemics encountered  previously, A,
phenacoced and  Apoanapsrus diversicornis were reared as parasites and
Cardiastethus  sp.o (Anthocoridac)  and Euvira  sp. (Staphylinidac) as
predators.  Obscervatfons showed that Pooprenadensis vielded Acerophagus
nubilipennis,  Bothriocracra bicolor, and Anagvrus sp. as  additional
parasites,  Lab. cultures of sevéral of the parasites were set up and/or
malntained in order to supply nucleus cultures of affected areas in Africa.
Stocks orf A, phenaceet, A coccols, Anagyrus  osp. greeni, A. sp. nor.,
jncundus and Nephus  (8) sp. were sent to Zaire, and A. phenacocei, A,
coccois, and A, sp. onr, jucundus  were  provided to Senegal. Initial
cstablishment ot Ao preeni in Zaire has been reported. Arrangenents are in
progress  too provide additional stocks to Senegal  and  other affected
territories and cooperative lia‘son with the International Institute of
Tropical Agriculture (Nigeria) is being established, [AS]

097
23795 YASEEN, M, 1978, Report  on a survey of cassava nealybugs
(Phenacoccus spp.) and cthelr natural encmies in Cayenne and Brazil -
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1978. Curepe, Trinidad, Commonwealth Institute of Biological Control,
6p. Engl., 3 Refs.

Cassava. Phenacoccus. Predators and parasites. French Guiana. Brazil.

Phenacoccus manihoti was found in 3 localities of Pernambuco, Brazil; no
parasites were observed, but predators like Hyperaspis sp. and Ocyptamus
sp. nr. stenogaster were abundant. In Cavenne, French Guiana, a rich
complex of natural enemies occurs; Apoanagvrus diversicornis, Fuvira sp.,
and Cardiastethus sp, were recorded with P, manihoti for the Ist time.
[CIAT)

See also 0022 0030 0034 0038 0058 0059 0100 0167
0174 0183

FO02 Rodents and other Noxilous Animals

Sce 0022 0174

FO3 1Injurious Mites and their Control

0098
24068 PILLAT, K.S.; PALANISWAMI, M.S. 1983, Economies on the control of
spidermites on cassava. Entomon 8(4):373-375. Engl., Sum. Fngl., 3
Refs. {Central Tuber Crops Research Inst., Trivandrum 17, Indial

Cassava. Injurious mites. Eutetranychus orientalis. Oligonychus biharensis.
Tetranychus cinnabar‘nus, Tetranychus neocaledonicus. Acaricides., Mite
control. Root productivity. Economics. Prices. Costs. Indla.

A complex of 4 species of mites, Eutetranvehus orfentalis and Oligonychus
biharensis  (dorsum  feeders), and  Tetranychus cinnabarinus .nd T,
neocaledonicus (ventrum feeders) in India, cause significant yield reduc-
tion (17-33%) In cassava. The most effective chemicals for the control of
mites, dimethoate, methyl demeton, and monocrotephos at 150 ml a.i./ha,
were cconomically cvaluated. The cost:bencefit ratios were in order of
1:6.42, 1:5.09, and 1:2.55, resp.  The cefficacy of water sprayfong and its
economics were also studied, the cost:benefit ratio being 1:2,60. [AS]

0099
23701 SCHICHA, E. 1983, New species, new records, and redescription of
phytoselid mites f{rom Australia, Tahitl{ and the African region
(Acari:Phytoscelidae). International Journal of Entomology
25(2-3):103-126. Engl., Sum. Engl., 44 Refs., Illus. [Biological &
Chemical Research  Inst., New South Wales Dept. of Agriculture,
Rydalmere, N.S.W. 2116, Australial

Cassava, Injurious mites, Blological control. Predators and parasites.
French Polynesia.

New species of phytosefld mites from Australia, Africa, and Tahiti are
described from the females, and supplementary information on morphology and
distribution are given for 7 others. The species of cconomic interest were
Amblyseius juliae sp. n. on cassava in Tahiti and A. peltatus Merwe on
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strawberry, Tvphlodromus machaon Vainshtein on apple, pear, and Fucalyptus
Spey and T, corrugatus sp. u. under cardhoard shelters on the trunks of
apple trees, all from Australia, A. peltatus, at least, was recorded as a
predator of tetranvehids on the tdod plant. [Entomology Abstracts)

0100
23074 YANINEK, J.S.; HERREN, H.K. 1984,  Biological control of cassava
pests with special reference to cassava green mites,  Thadan, Nigeria,
Internatfonal Institute of Tropical Agriculture. 19p. Engl., Sum. Engl.,
41 Refs. [11TA, POM.B. 5170, Oyo Road, Tbadan, Nigerial

Paper presented at the Eastern  and Southern Africa Regional Root Crops
Workshop in Kampala, Uganda, 1984,

Cassava.  Phenacoccus manihoti,  Mononychellus tanajoa. Mononychellus
progresivus. Biological control. Prodators and parasites. Insect biology.
Entomology. Rescarch, Nigeria,

A program to contrel the cassava mealybug (CM) and cassava green mites
(CGM) using classical biological control has been under way at the
International Institute of Tropteal Agriculture (Nigeria) since 1980. The
initial effort was coneentrated on My however, as a result of the
strengthening of the biological control program, Increased attentfon has
been given to CEM.  Work on CGM has been divided inro complementary basic
and applicd research componente.  The basice research component  includes
measuring biotic potentials of CGM and exotic CCM natural encmics in the
Tlab., and juantifying ccological characteristics of CGM in the field.
Regarding  applied  research, an eificient  sampling protocol has been
developed Tor determining the no, of ¢GM present in a field. This protocol
Is then used to monitor COM populations prior to and following the release
of CCM natural! enemies. Additfonally, procedures for mass-rearing CGM
natural cnemies are also being studied.  These results will be used to
Increase the possibilitics of a successful biological control campaign by
planning a release strategy that takes biological advantage of CGM, [AS)

See also 0030 0038 0058 0059 0079 0085 0086 0089
0085 0167 0168 0174 0183

GO0 _GENETICS AND PLANT BREEDING

See 0170

G01__ Breeding, Germplasm, Varieties and Clones, Selection

0101

23215 ACOSTA-ESPINOZA, . 1984, Varfabilidade ¢ assoclacovs genéticas
entre  caracteres de nmandioca (Manihot esculenta Crantz) combinando
policruzamentos e propagacao vegetativa. (Genetic varfability and
relatfonships among characters in cassava by combining the polycross
technique and vegetacive propagation), Tesce Doutor Agr. Piracicaba-S$p,
Brasil, Escola Superfor de Apricultura luiz de Queiroz da Universidade
de Sao Paulo. 130p. Port., Sum. Port., Engl., 96 Refs.
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Cassava. Genetics, Cultivars, Agronomic characters. Fleld experiments.
Branching. Plant height. Canopy. Plant development, Harvest findex. Roots.
Statistical analysis. Statistical data., Brazil,

At the AnhembI Exptl. Station, state of Sao Paulo, Brazil, resecarch was
carried out to characterize the procedures involved in the combination of
the polycross technique with vegetative propagation. The expt. consisted of
17  treatments {involving 8 genotypes, selected for their high  root
productivity and designated as pareats, and their polycrossed progenles.
After the 1Ist yr, cuttings of the selected parents and seeds of thelr
progenjes were planted in a randomized complete block design with 10
replications. F¥rom these plots, 4 cuttings/plant were collected and used
In another randomized block design expt. with 10 replications, thus cach
one of the 17 treatments was tested with vegetative propagation material,
The parameters cvaluated were height of st ramification, plant height,
canopy diameter, wt. of aerfal part, HI, and root distribution, no., and
productivity., Variance and covariance analyses were performed to determine
the genotypic and phlienotypic parameters. HI, plant height, wt. of acrial
part, and no., of roots had enough genetie varfability to respond to
selectfon,  Root arrangement, no., and vield showed the highest values of
phenotypic and genetic correlations.  The best prediction of root yield
could be done by combining wt. of acrial part and HI; wt. of aerial part
and canopy diameter were the acrial characters most correlated with root
yield., Height of st ramification was the unique character showing a
negative correlation with root yield. Combined use of the polycross
technique and vegetative propagation was an appropriate procedure for
estimating parameters related to the genctic varfabflity and relationship
among characters, [CIAT)

0102

23216 ACOSTA-ESPINOZA, I, 1983. Eficiencia  de  policruzamentos para
recombinacao genfea e cestimacao de parametros gendéticos em wandioca
(Manfhot esculenta Crantz). (Efficiency of polycrosses on  genetie
reccombination and appraisal of genctic parameters in cassava). Tese
Mestrado. Piracicaba~8P, Brasil, Escola Superior de Agricultura lLuiz de
Queiroz da Universidade de Sao Paulo, 88p. Port., Sum. Port., Engl., 61
Refs,

Cassava, Climatic requirements, Temperature. Rainfall data. Soil physical
propertics. Seill analysis, pi, Clenes. Sweet cassava, Bitter cassava.
Crossbreeding, Cultivarion. Cuttings, Planting. Spacing. Insecticides.
Insect control. Pollination. Sced. Plant height. Canopy. Roots. Root
productivity. Harvest index. Statistical analysis., Gunetics. Brazil,

The efficiency of 7 polycross technique in promoting gencetic recombina-
tion and in appraising genetic parameters  such  as  plant height  and
diameter, root no. and vield, and HI i cassava, was cvaluated at the
Anhemb{ Exptl., Station in Piraclcaba, 8P, Brazil., HNine high yielding
genotypes, and 8 of their corresponding polycrossed progenies, were used in
a4 randomized complete block desige with 10 replications. Characters were
evaluated 8 mo. after planting. Plant height and HI showed high values of
genotypic determination and high beritability coefficients, based on the
performance of the parents and  polycrossed  progenies, resp. Plant
diameter, root yicld und no. showed low genotypic determination
coefficients, based on parcotal performance, and very low heritability
coefficients, based on polycrossed progeny performance. Plant height and
diameter indicated  dominance varfance, with partial  dominance and
overdominance for plant height and plant diamceter, resp.  Some genotypes
exhibited high root yield and vigor for plant height and diameter,
resulting in an almost ideal HI of approx. 0,60, The highest root yields
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from each polycrossed progeny varied from 21.5 to 35.7 t/ha. These values
Indicated the existence of genotypes  adapted to acid soils with low
fertility, and promising genotypes for future screening programs, Genotype
SRT 1099-Taquari was outstanding regurding root yield and transferred this
yield capacity to its corresponding polycrossed progeny. [AS]

0103
23497 CENTRAL  TUBER CROPS RESEARCH INSTITUTE. 1984, Grow improved
varieties of tapioca. Trivandrum, India. 4p. Engl., Illus,

Cassava. Cultivars., Selection. Hybrids, Root  productivity. Roots,
Resistance. Cassava African mosale virus. Injurfous 1insects. Injurious
mites. Dry matter. Starch content. Harvesting. Timing, Agronomic
characters, Water stress. india.

Five cassava var, developed by the Central Tuber Crops Research Inst{tute,
Trivandrum, Indla, arc described. Var. H-97 has a high starch content
(30.0%), a productivity of 15 t/ha, and a development cycle of 10 mo. Var,
H~165 fs an carly maturing var. (7 mo,), with a productivity of 39 t/ha and
a starch content of 24,60%; it is recommended for cultivation after rice
fallows, Var. H-226, with a productivity of 38 t/ha, is recommended for
human  consumption for fits good  cooking qualities. These 3 var. are
resistant to CAMD, scale insects, and the red spider mite.  Var., H-1687
(Sri Visakham) is also recommended for human consumpt fon, particularly for
its high carotene content: fts DM content and av. productivity are 30.70%
and 44.05 t/ha, resp. Var. H=2304 (Sri Sahya) has a DM content of 33.50%,
a duration of 11 wmo., and a productivity of 44.99 t/ha, besides being
highly resistant to drought and CAMD. [CIAT)

0104
22175 LIAN, T.S. 1984, G x E fateract{ons, heritability estimates and
varfetal adaptability {n Important agronomic characters of cassava,
MARDI  Research Bulletin 12(1):136=-147. Engl., Sum. Mal,., Engl,, 13
Refs., 1llus. [Malaystian Apricultural Research & Development Inst,,
Serdang, Sclangor, Malavsial

Cassava, Cultivars, Germplasm, Agronomic characters. sermination,
Harvesting. Plant height. Root productivity, Starch content. HCN content,
Harvest index. Starch productivity, Statistical analysis. Malaysia.

The results are given of the combined analyses of variance of a series of 6
trials testing 16 cassava var. from the germplasm collection of the
Halaysian Agricultural Rescarch and Development Institute at 5 locations in
Malaysfa, Highly significant permplasm x environment (G x E) interactions
were obscoved for all important agronomic traits. However, regarding the
penotype variance component, the ¢ x E component was only important in
determining germination, root yield, HI, commercial root no., and starch
vield. Broad-sense herftrability estimates derived from varfance components
suggpest that characters which showed a smaller G X E Interaction as well as
a small environment variance component were herftable. By this definition,
total root no., and starch content were highly herftable traits. Stability
analyses on var, performance fdentif fed Bangkok 1 as the most stable var.
among the top 5 starch viclders. All other high ylelding var. were rated
unstable; whercas Buluh, a low yielder, proved most stable. The results
suggest that, in conjunction with stability parameters, overall mean yield
(over environments) is still an important criterion in the selection for
adaptability of cassava var. Most var, with high root starch contents were
stable for this trait. {AS]
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0105
20032 LIAN, T.S.; ABIDIN K., 7Z.; YUSUF H., M. 1984. Pembiaikbiakan
tanaman ubl! kayu., 1. Botani bunga dan teknfk pengacukan. (Improvement
of cassava. 1. Floral botany and breeding technique). Teknologd
Pertanian 5(1):162-66, Mal,, Sum. Mal.,, Engl., 3 Refs., lllus, [Malaysian
Agricultural Resuviarch & Develepment Inst., Serdang, Selangor, Malaysfal

Cassava.  Flowers.  Crossbrecding.  Pollen,  Pollfnation. Fruits. Seed.
Cermination. Malayeia.

The floral botany of cassava is described as well as the fmplications of
floral structure in relation to hand crossing. Tmportant detalls are
discussed,  including the best time for crossing and  the methods of
protecting the pollinated flowers, collecting fruits and seeds, and
perminating the seeds. Hlustrations are included. [AS]

0106
20037 LIAN, T.S.; YUSOF, M. 1984, Pembaikbiakan tanaman ubi kayu., 2.
Cara membaikbiak dan wemilih,  (Improvement of cassava, ?. Breeding and
selection methodsY,  Teknologi Pertantan 5(1):67-72. Mal,, Sum. Mal,,
Engl., 4 Refs. [Malaysian Agricultural Research & Development lInst.,
Serdang, Selangor, Malavsial

Cassava, Plant  breeding.  Sclection,  Clones,  Cuttings, Propagation,
Germplasm, Hybridizing, Productivity, Malaysia,

The system of breeding and selection of cassava practiced in the Malaysian
Apricultural Rescarch and Development Iostitute is reloted to the ability
of the crop to be vepetatively propagated, f.e. through the selection of
seedling clones,  Selection eriteria are lsted and the fmportance of each
is discussed.  The breeding and selection schene begling with evaluation of
the germplasm collection to identify parental var., for use In hybridiza-
tions, and continues with the selection of scedlings, clones in single
rows, preliminary and advanced vield trials, and finally on-farm trials,
[AS]

0107
24547 ROWE, ALG. 19871, Cassava rescarch; report for the year 1982-83,
Harare, Zimbabwe, University of Zimbabwe. 29p. Fngl., Sum. Engl., Illus.
[Univ. of Zimbabwe, PO, Box MB 167, Mount Pleasant, Harare, Zimbabwel

Cassava, Cassava programs.  Research. Cultivars. Cultivation. Planting.
Spacing. Plant  breeding., CGermplasm,  Sclection. Dry matter., Roots.
[rrigation, Root productivity. Herbicides, Costs. Fertilizers., N. P.o K.
Timing. Harvesting. Forage. Cattle, Animal nutrition. Composition. Uses.
Adhesives. Zimbabwe,

Results of rescarch work on cassava, carried out at the U, of Zimbabwe, are
presented.  Trials were conducted on plant breeding, resistance to drought
and herbicldes, fertilizer requirements, the coffects of plant population
and arrangement and of planting and harvesting times on root yield, and the

utilization of the whole plant. Costs of proluction are included. [CIAT]

0108
23732 STLVA, J.R. DA 1984, Hibridacao interespecifica no género Manihot
Adans. (Interspecific hybridization in the Manihot species). Tese
Mag.Se. Vicosa-MG, Brasil, Unfversidade Federal de Vicosa. 74p. Port.,
Sum. Port,, 88 Refs., Illus,
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Cassava. Manihot. Manihot glaziovii, Manihot  pscudoplaziovii. Manthot
cacrulescens, Manihot pohlii wawra. Manfhot csculenta. Clones, Flowers.
Inflorescences,  Flant  anatomy. Flowering,  Pollination. Crossbhreeding,
Hybridiziong., Tissue culture. Culture media. Chromosomes. Cytology, Anthers,
Sced. Frults. Brazil,

Compatibflity of 4 wild specfes of the gepus Manthot (M. glaziovii, M.
pseudoglaziovii, M. cacrulescens, and M, poblif wawra) was studied 1In
crosses with 3 cassava clones (Catelo, Vassourinhia, and Branca de Santa
Catarina), Crosses were  done by hand  pollination. M. oplaziovii, M.
pseudoglaziovii, and M, cacrulescens were not compatible with the 3 cassava
clones used ju the crosscs; M. pohlii wawra showed lim{ted compatibility,

No differences were observed amony,  the 3 cassava clones as to their

compatibility with wild species. Trials carrled out to obtain an
artificial medium which would facilitate the development of hybrid embryos
from fruit obtatned by hand pollination were not successful,  The no. of

haplotd chromosomes of the specivs studied s 18, [CTAT]

0109

23228 SILVA, S, DE O.E.; MEDINA, V.M. MORALES, E.A. 1982, Urilizacao de
micro-computador  no  aprupamento  de  cultivares de mandioca com
caracteristicas  descjiveis, (Utilizatfon of the microcomputer for
grouping cassava cultivars with desirable characteristics). Revista
Brasileira de Mandioca 1(1):171-74. Port., Sum. Port., Engl., 4 Refs.
[Centro Nacional de Pesquisa  de Mandioca e Fruticultura, Fmpresa
Brasileira de Pesquisa Agropecudria, Caixa Postal 007, 44.38u Cruz das
Almas-BA, Brasil|

Cassava.  Germplasm,  Cultivars.  Agronomic characters,  Plant anatomy .,
Productivity., Roor productivity, Brazil,

In 1979-80, 224 cassava ev. from the permplasm bank of the Centro Nacional
de Pesquisa de Mandioca ¢ Fruticultura (Cruz das Almas, BA, Brazil) were
evaluated in relation to 42 different desceriptors.  The data was coded,
processed, and stored inoa Polvmax 101-88 microcomputer.  Special computer
programs permit ecv, to be grouped  according rto numerical, alpha, and
alphanumerical descriptors,  The use of microcomputers in  scudies of
permplasm characterization permits  the grouping of cv. and important
information to be obtalned in a short time, reducing wanual labor and
nistakes., [AS]

See also 0008 0013 0068 0090 0174 0182

GO2  Cytogenetics

0110
23764 JOS, J.S.;  NAIR, R.B. 1984, Genetics of male sterility In a
genotype of cassava.  Current Sclence 53(9):494-496., Fngl., 6 Refs.,
ITlus, [ventral Tuber Crops Research Inst., Trivandrum 695017, Indla]

Cassava. Clones. Crossbreeding. Cytogenctics., Microsporogenesis. Anthers.
Pollen. Pollination. Genetics. India.

The male sterile (HS) cassava clone Ce-539 was crossed with the male
fertile (MF) clone Ce-613. Crosses were made between 2 other MF clones,
Ce=584 and €i-326, and open-pollinated (0P) seeds were collected from the
MS 539, MF 584, and OP-4 clones. 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 clonme 539, the anthers were shrivelled
at the cime of anthesis and the microspores failed to separate from the
tetrads and degencrated. 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 1is concluded that the male sterility in the clone 539 is
controlled by a single pair of recessive genes. [CIAT]

See also 0108

HOO NUTRITTON
See 0170

HOl Cassava Foods and Nutritive Value

ol11
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 14(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. Fconomics. Fe. Food energy. H .man
nutrition. Brazil.

The 1influence 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 meect recommended levels of
iatake at the family Ievel 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%Z 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 1s 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 palr clzin treated with antioxidants. Journal of the American
011 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, Malaysial
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Cassava. Roots, Processed products. Cassava products, Storage. Analysis,
Malaysia.

The effectiveness of tertiarybuty thydrocuinone (TBHQ) , butylated
hydroxyanisole (BHA), and butylated hydroxytoluene (BHT) in stabilizing
cassava chips was assessed by determining the peroxide and p-anisidine
values, with absorbances at 232 and 268 nm, resp., and the 18:2/16:0 ratins
of oil extracted from cassava chips.  The order of effectivencss of the
antioxidants In stabilizing the chips was found to be TRHO more than BHT
more than BHA. The same order of effectiveness of the antloxidants wis
maintained for chips from corresponding 1st, 4th, and 7¢h fryings. The
loss of ant{oxidants during storage could not be directly related to
oxldation paramcters, [AS)

0113
24705 BRESSANT, R.; NAVARRETE, D.A.; ELIAS, L.G. 1984, The nutritional
value of diets based on starchy foods and common beans. Qualitas
Planrarum Plant Foods for Human Nutrition 34(2):109-115. Engl., Sum.
Engl., 18 Refs. [Inst. of Nutritlon of Central America & Panama, P,0,
Box 1188, Guatemala City, Guatemala)

Cassava. FPeans. Sw et potatoes,  Bevana-plantains.  Potatoes.  Protein
content. Amino acids. Methionine., Nutritive value. Composition, Analysis.
Laboratory experiments. Cassava flour, Guatemala,

Feeding trials werce carried out to determine the min, amount of common
beans, with and without met. supplementaticn, needed to obtaln positive wt,
gains of vats fed casrcava, sweet potato, plantain, and potato flours. The
protein content of these materials wias 1.4, 3.8, 3.1, and 9.5%, resp., on a
dry wt. basis compared with 22,8 in common beans,  The amount of beans
adled varied from 0 ro 40,07, without and with 0,37 met.,  Without met,
addition, the amount of bheans required to maintain body wt, was 24,8, 19.3,
20.0, and 40.'% for plantain, cornsta.ch, cassava, and sweet potato, resp,
With just potato flour in diet, the animals gained wt. With met. addition,
the amount of beans required for body wt, mafntenance was 20,1, 10.1, 14,5,
14,6, and 29,3% for plintain, cornstarch, cassava, potato, and swecet
patato, resp. [AS (extract)]

0114
24571 CHANDRA SHFKARA, S.; SHURPALEKAR, $.R. 1983, Some chemical,
pasting, rheclogical and textural characteristics of composite flours
based on wkeat and tubers.  Journal of Food Science and Technology
20(6):308-312. Engl., Sum. Engle, 17 Refs., Illus. [Central Food
Technological Research Inst., Mysore-570 013, Indiaj”

Cassava.  Composite flours. Wheat flour. Cultivars. Cassava flour,
Processing. Composition. Protein content. Ash content. Fat  content.
Carbohydrate content. Starch content. Sugar content. Analysis. Viscosity,
India.

Cassava and potato flours were blended at levels of 5-25% with wheat flour,
and the pasting and dough characteristics were evaluated by viscograph,
farinograph, extensograph, and texturometer studjes prior to baking
studles, The wide varfation in the damaged  starch content in potato
(31.3%), cassava (4.8%), and wheat (11.47) flours caused significant
varfation in the rheological, textural, and handling propertics of the
dough. CF had low diastatic activity of 130 mg maltose/10 g flour compared
with 299 ~g maltose/10 g flour for wheat. Even a low level of CF caused a
steep rise In viscosity, steep breakdown, and a negative setback., A dough
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consistency of 500 Brabender units wias optimum for wheat/cassava flour
blends at all levels. At the same level of blending the changes 1in
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 DBrabender units). Resistance to
extension was observed at 20%Z level in wheat/cassava flour »lends. [F¥ood
Science and Technology Abstracts]

0115
23711 McDOWELL, T.; ODURO, K.A. 1983, Investigation of the beta-carotenc
content of yellow varieties of cassava (Manihot esculenta Crantz).
Journal of Plant Foods 5(3):169-171. Engl., 10 Refs. [Tropical
Development & Rescarch Inst., 56-62 Gray's Inn Road, london WCIX 8LU,
England]

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

Beta-carotene contents of 4 Colombian cassava cv. (0-100A, 0-137, 0-799,
and M Col 1816), a yellow heart cv. from Jamalca, and of yellow and white
gard 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/l00 g in the yellow heart cv,; the
corresponding vitamin A contents were 17 and 1833 IU/100 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. Deterioration, Storage. Economics. Costs., Labour. Toxicity.
Development. Consumption,

Different aspocts related to cassava as foo! 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
cxisting cassava rescarch network, the role of cassava in meeting caloric
requirements in developing countries, cassava as animal fced, and indus-
trial uses of cassava. The constraints that limit cassava production and
utilization are discussed, 1including postharvest and storage problems,
labor requirements, nutritional deficiencies, and toxicity. Finally, the
future projections of cassava are discussed. [CIAT]

0117
24731 PINTO C., G. 1980, Sustitucién parcial de harinas de trigo por
otras harinas para panificacidén, pastas y otros productos. (Partial
substitution of other flours for wheat flour 1in uakery products,
noodles, and others). Veneczuela, Consejo Nacional de Investigaciones
Cientfficas y Tecnoldéglcas. 36p. Span., 13 Refs., Illus,
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Paper presented at Seminarfo sobre Lfneas de Produccidn en el Arca de la
Alimentacion, Vencezuela, 1980,

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

A summary of studles, rescarch work, experlences, and recent efforts
carricd out by different organizations in Venezuela to partially substitute
other flours for wheat flour in bakery products, noodles, and other
products is presented.  The Fundacién Centro de Investigaciones del Estado
para la Produccidn Exptl. Agroindustrial conducted in 1977-79 a project of
partial CF substitution for wheat In breadmaking; among the 30 cassava var,
studied, acceptable results were found by the consumer for substitution
levels of up to 20% CF. However, current high prices of the raw material
do not make wheat replacement profitable in the short term. Furthermore,
the lack of sufficient raw material and other factors make difficult the
availability of bread {lour fn the short term. Among rescarch work related
with food technolopy development contemplated in the Andean projects for
technological development, there is o subproject, not yet started, for the
exptl. manufacture and commercialization of modified flour replacing wheat
by other products, among them cassava. [CIAT]

0118
264725 SEFA-DEDEH, S. 1984, An old processing method, a new protein food,
Food and Nutrition Bulletin 6(1):77-80. Enpl., 5 Refs., Illus, [Dept, of
Nutritfon & Food Science, Univ. of Ghana, P.O.B. 25, Legon, NR. Accra,
Ghana|

Cassava. CGari. Processing. Peeling. Washing. Rasping. Fermentation.
Pressing. pH. Screening. Drylng. Water content. Storage. Maize. Cowpea.
Protein cenrichment. Economics, Ghana.

A new protein food called abropa (14-20% protein content) was developed
based on the tradicvional method of processing garl in Chana. The new
process, known as the Legon process, is described. Cowpea and maize arc
used as raw materials because of their nutritive value. The economics of
the new proeess and the corresponding product, using local and available
equipment, are analyzed. No siguificant differences in particle size,
crispness, color, flavor, and taste were found between gari and abropa.
[C1AT]

See also 0006 0012 0035 0103 0119 0135 0136 0137

0145 0165 0167 0171 0173 0174 0182 0183
0185 0186 0193

HO2 Nutritive Disorders in Humans

0119
24074 CASADEL, E.; JANSEN, I.; RODRIGUFZ, A.; MOLIN, A.; ROSLING, H,
1984, Mantakassa: an cpidemic of spastic paraparesis assoclated with
chronic cyanide Intoxication In a cassava staple area of Mozambique. 2.
Nutritional factors and hydrocyanic acid content of cassava products.
Bulletin of the World Health Organization 62(3):485~492, Engl., Sum,
Eogl., Fr., 18 Refs., Tllus.

Also In Revista Medica de Mocambique 2(1):1-34. 1984,
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Cassava, Bitter cassava. Cassava products. Human nutrition., Metabolism.
Human health, Toxicity. HCN content, Cyanides. Detoxification processes.
Sun-drying. Analysis. Blochemistry., Mozambique.

An outbreak of spastic paraparesis which mostly affected women and children
occurred in a northern province of Mozambique {n 1981. The epidemic was
related to chronfc cyanide intoxication associated with a diet consisting
almost  exclusively of cassava. A prolonged drought In the area had
exhausted all food resources except cassava, especially the bitter var. A
nutritional, toxicological, and botanical Investigation was carried out in
2 of the 5 dstricts affected.  The main findings were that cyantde levels
were unusually high {n the cassava plant as a consequence of the drought
with daily intakes estimated at 15.0-31.5 mg HCN, Detoxification of the
bitter var. by sun drying was inadequate because of the general food
shortage, and metabolic detoxification was probably reduced owing te the
absence of  S-containing amino acids in the dlet. The raw and dried
uncooked cassava was caten mostly by women and children.  The nutritional
status of the population, Powever, was not very poor and symptons of
advanced undernutrition were rarely scen. [AS)

0120
24073 CLIFF, J.; MARTELLI, A.; MOLIN, A.; ROSLING, H. 1984. Mantakassa:
an cpidemic of spastic paraparcsis associated with chronic cyanide
Intoxication In a cassava staple area of Mozambique. 1. Fpidemiology and
clinjcal and laboratory findings In patients. Bulletin of the World
Health Organization 62(3):477-484. Fngl., Sum. Engl., Fr., 1! Refs.,
11lus,

Also in Ruvista Medica de Mocambique 2(1):1-34, 1984,

Cassava. Human nutrition. Malnutrition. Human health, Toxicity. Cyanides.
Analysis, Blochemistry. Mozambique.

Investigation of an eplidemic of more than 1000 cases of spastic paraparesis
In a drought-striken cassava staple area of Mozambique strongly suggests an
association between this disease (called mantakassa), chronie cyanide
intexication, and cassava consumption. In previous reports of neurological
discase with simflar associations, the Jdisease affected an older age group
with wsually a gradual onset, and the predominant clinfcal feature was an
ataxlc neuropathy. In mantakassa the onset was acute, and mostly women of
reproductive age and children were affected.  Serum SCN levels in these
patlents were much  higher than  previously reported; while spastic
paraparesis of unknown ctiology occurs In many tvopical countries, 1t has
not previcusly been linked with rafsed SCN levels.  The present cvidence
Linking cassava consumption to the discase is clrcumstantial, and dictary
deficiency s also probably Invelved. When there is a shortage of food
production, e.g. during a drought in areas where cassava is an important
food crop and a major source of energy for people, the inhabitants may be
exposed to the risk of dictary cyanide intoxication. Further research 1is
needed on the causes of mantakassa to prevent repetition of this disaster.
[AS]

HO3 Animal Feeding

0121
18429  BECKER, J.; SCHULZE, W.D.; SCHMIDT, A.; KNAPE, G. 1980. Weitere
Ergebnisse zum Einsatz von Tapioka im Mischfutter. (Ocher results on
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the {fnclusfon of cassava in the feed mixture), Tierzucht
34(12):564~565. Germ., Sum. Germ.

Cassava. Anfmal nutrition. Swine. Poultry. Feeds and feeding. lLysine.
Methionine. Germany,

Trials to demonstrate the quatity of cassava indicated that it can be used
to replace wheat and maize, without affecting performance, in animal feed
rations at 30, 15, 18, and 30% for pigs, layers, chicks (1 g met. at 207%
should be added), and ducks. Due to the low lysine content of the feeds it
Is necessary to add 1,0-1.5%% of soy cake tor cach 10Y of cassava. [AS-CTAT]

0122
24091 BUITRAGO A., J.; GOMEZ, G.G.y PORTELA, R.3 SANTOS, Joy TRUJILLO, C,
1978, Yuca ensilada para aifmentacion de cerdos,  (Ensiled cassava for
swine nutrition). Cali, Colombia, Centro Internacfonal de Agricultura
Tropfeal. S0p. Span., Sum. LHpan., 6 Refs., 1lus.

Cassava, Animal nutrition. Swinc. Roots. Washing., Fermentation. Lactie
acid. pH. Nutritive value. Proteln content. Water content. Fibre content,
Fat content. Ash content. Feed constituent s. Cassava meal, Rone meal.
Cottonseed cake. Soybean flour. Mafze meal + Fresh products., Meals,
Colombia,

Research work carried out at CIAT demonstratod that {t is possible to
develop swine feeding programs based on the utitzation of cassava rooty
ensiled during periods ranging from 2 wk. to over | vr. In all studies
conducted, simple and practical ensilage methods, within the reach of the
producers, were used,  Ensiled roots were used as maln constituent of swine
rations during the various production phases, especially during growth and
finishing., A slightly interior consumption in relation to that obtalned
with recently harvested cassava roots was observed, but swine yields did
wot present important differences.  Ensilage duratfon did not result in
differences fn swine yields, according to comparisons done with cassava
roots enslled for more than 6 mo. vs. less than 5 mo. Addition of salt
decreased, and additfon of molasscs Increased, ensilage intake; a tendency
to dmprove swine yield in terms of wt. increase and efficiency of feed
conversion was also obscerved.  Ensilea cassava roots, as well as recently
harvested roots, requive high protein supplementation due to the low concn.
of this nutrient in cassava, Various products can be used as protein
source to supplement ratfons based on root ensilage, but In each case
controlled amounts of supplement must be provided to avold overconsumption
of protein and underco sumption of cassava. According to the studies
carrfed out, the use of soybean cake or a mixture of soybean and cotton
cakes results in higher yields with rations having ensiled cassava roots as
the source of carbohydrates. These results offer a new alternative in the
preservation and use of cassava roots In swine feeding, through a simple
and 1inexpensive storage system that allows small or large vol. of the
product to be handled, from the moment of harvest up to periods over | yr.
[AS (extract)-CIAT)

0123
24044 FURTADO, M.,J, 1985, Mandioca na alimentacao animal, (Cassava for
animal  feed). Carfaciea-ES, Brasil, Empresa Caplxaba de Pesquisa
Agropecudria. 4p. Port. [Fmpresa Capixaba de Pesquisa Agropecudria,
Calxa Postal 391, 29,000 Vitorta-£§, Brasil]

Cassara. Anlmal nutricion. Poultry. Swine. Cattle. GCassava leaves

(vepetable), Follage. Cassava chips. Forage. Nutritive value. Food energy.,
Dictary value. Brazil,
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The use and nutritive value of fresh cassava and cassava products (leaves,
foliage, chips, cortex) in the state of Espirito Santo, Brazil, are
reviewed. [CIAT]

0124
23472  GORDON, C.l. 1985. Carsava utilization in animal feed ration,
Kingston, Jamalea, Minlstry of Agriculture. 17p.

Paper prepared for a Symposium on Cassava—lts Potential to the Jamaican
Economy, Kingston, Jamalca, 1985,

Cassava. Cassava meal. Animal nutrition. cattle. Goats. Processing. Feeds
and feeding. Feed constituents. Fconomics. Jamalca.

Literaturc on the utilization of €M in animal feed rations and results of 2
expt., on the use of these rations to feed goats and heifers in Jamalca are
briefly reviewed. The nutritional value of CM is analyzed, emphasis being
placed on carbohydrates, protelns and amino acid profile, lipids, minerals,
vitamins, and cyanogenic glucosides. In expt. 1, the objective was to reach
a slaughter goat wt. of 27.24 kg at 6 mo.; results were favorable, with a
final wt. of 26,20 kg compared with 29.20 kg obtained with commercial
flour, and wt. galn with CM was 13.25 kg, whereas with commercial flour it
was 15.44 kg. in oexpt. 2, with 15 to 18-mo.-old heifers untll mating
season, the control diet again showed Dbetter results than the CM-based
diet. Utilization of cassava in cattle rations is not economical. The
literature review and the expt. indicate that CM can be a good feed source
for cattle; its limitations can be overcome ecasily with complementary
ingredients such as SBM or fish meal. However, so that its use can be
feasible, higher yiclds and lower production costs must be achieved. [CIAT}

n125
24062 KIRILOV, M.T.; RUZIK, R.B.3 ILYUKHINA, L.A. SAMOKHIN, A.V. 1984,
{Tapioca {n diets for lactating cowsl. Zhivotnovodstvo no.3:38-39.
Russ.

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

Lactating cows were distributed in & groups and fed for 145 days on a basal
dlet of silage, haylage, grass briquettes, and fodder beet, together with a
feed mixture containing (%) barley 30, 10, 0, or 10; oat 10, 10, 0, or 10,
wheat 12, 10, 0, or 10 wheat bran 35, 31, 35, or 30; urea cencentrate 5,
5, 5, or 0; cassava 0, 20, 40, or 203 sunflower oilmeal 4, 10, 16, or 16;
feed concentrate 2 in all groups; Nacl 1 in all; and a premix (P 60-1) 1 in
all. Av. dally yield of 4% fat-corrected milk was, resp., 12.3, 11.5,
13.3, and 12.1 kg. Cassava had no adverse effect on nutrlent digestibility.
[Nutrition Abstracts and Reviews)

0126
24070 LLONGE, 0.G.; ADETOLA, J.A. 1983, Metabolisable cnergy values of
some agricultural wastes and industrial by-products for layers and the
effects of these ingredients on gut dirensions.  Journal of Animal
Production Rescarch 3(1):1-13, Engl., Sum. Engl., 24 Refs. [Dept. of
Animal Science, Univ. of 1badan, Nigerial

cassava. Poultry. Cortex. Feed constituents. Composition. Dry matter.

Protein content. Fat content. Fibre content. Ash content. Food energy.
Dictary value. Waste utilization. Mctabolism. 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 resldue, cassava peel, brewer's grain, and palm kernel meal)
were offered to 24-wk.-old layers for 8 wk. and their cffects on gut
dimensions measured at the end of the period. Approximate digestibility
and ME values of the materfals 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 cacca, compared with the
control. The duodenal fold was not affected. FEffects exerted on gut size
appear to depend on the nature of the fiber. [AS (extract))

0127
23092 MADRID B., M,A.; MARTINEZ G., J.E. 1982, Evaluacién de cuatro
niveles de yuca (Manihot 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
Ing.Agr. Panamd, Unjversidad de Panamd. 65p. Span., Sum. Span., 33
Refs., Illus,

Cassava. Swine. Animal nutrition. Cassava chips, Solar drying. Feed
constituents, Composition. Analysis. Metabolism, Statistical analysis.
Costs, Income, Economics. Panama.

At the Centro de Ensefianza ¢ Investigaciones Agropecuarias {n Tocumen,
Panama, 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 11 had 36.50 and 44.90%
cassava, resp.  The control was fed on the malze-based conventional ration,
Statistical analyses of wt. galn did not reveal significant differences
between treatments.  The control and treatment | presented better av., wt,
galns/day. The control was less expensive than the 2 cassava treatments,
treatment 11 being the least expensive.  Chipped and sun-dried cassava, as
energy source in swine feeding, 1s efficient at certain levels as partial
replacement of mafze, even though protein supplementatfon must be kept in
mind. In addition, the cost of acquiring cassava s lower than that for
maize. [AS (extract)-CIAT]

0128
24557 MAKHAMBERA, P.E.; KANYENDA, E.E. 1983. Reproductive performance of
sows/gllts fed cassava, LUSO: Journal of Science and Technology
4(1):47-51, Engl., 2 Refs. [Dept. of Livestock Production, Bunda College
of Agriculture, Univ. of Malawi, P.0. Box 219, lLilongwe, Malawi]

Cassava, Swine. Animal nutrition. Cortex. Roots. Feed constlituents.
Compus{tion. Metabolism., Malawi,

Eighteen Landrace x Large White crossbred sows/gilts were randomly fed with
efther a maize-based ration (Gl), a peeled, dried cassava-based ration
(G2), or an unpeeled, dried cassava ration (G3). The gestation periods and
the feed consumed during the gestation period did not differ significantly,
although the pigs fed with G3 tended to have a slightly shorter gestation
perfod and their feed consumption rate was the lowest. There was not a
slgnificant difference among the treatments for piglets born alive;
however, with Gl there was a significantly higher no. of piglets born dead.
[CI1AT)
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0129
24728 MONTILLA S., J, DE T, 1985, Recursos alimenticios energéticos no
convencionales para aves, (Nonconventional cnergetic feed resources for
poultry). Maracay, Unlversidad Central de Venezuela. 15p. Span., Sum,
Span., 28 Refs. [Facultad de Cioncias Veterinarias, Univ., Central de
Vencaouela, Apartado 4563, Maracay 21014, Venezuelal

Cassava., Poultry. Animal nutrition. Cassava meal, Feeds and feeding, Feed
constituents. Venezuela,

A literature review on the use of CM, sweet potato, banana and plantain,
sugar cane products and by-products, and palm oil in poultry nutrition {is
presented. The divergence In the results obtafned by different authors is
discussed, [CiAT]

0130
24041 PERALTA D., 8.V, 1982, Utilizacton de tres niveles de harina de
yuca en racfones de cerdos, durante la etapa de ceba,  (Utilization of
three levels of cassava flour In swine ratfons, during the fattening
period).  Tesis Ing.Agr. Panawmd, Universidad de Panami. 53p. Span., Sum.
sSpan., 22 Refs,., Illus,

Cassava., Swine. Fattening.,  Animal nutrition, Cassava flour. Feed
constituents. Composition. Metabolism. Statistical analysis. Economics.
Panama,

Different types of CF-based rations were cvaluated to substitute majze in
diets for pigs during the fattening perfod.  Fortv-cight pigs were divided
fnto groups of 12 and supplied the following diets twice a day: group 1,
36,337 matze and no CFy group 2, 17.267% maize and 20,00% CF: group 3, 8.25%
mafze and 30,7 CF; and group 4, no maize and 60.00%  CF. During the
fattening period, the pigs remained 90 days In confinement,  Best results
were obtained with animals recetving the highest levels of CF. Utilization
of levels of 46,33 and 60.00% CF in rations notorfously affected wt, gain
of plgs and av. net gatn/pig. [AS (extract)-CIAT]

0131
24056 TEWE, 0,0, 1984, Cyanogenic  glucoside, protein interaction in
cassava pecel based rations: eftfect on some haematological parameters (n
growing pigs.  HNutritfon Reports TInternatfonal 30(2):425-431. Engl.,
Sum. Engl., 10 Refs, [Nutritional Biochemistry Divisfon, Dept. of Animal
Science, Uunlv. of Ibadan, Ibadan, Nigeria)

Cassava, Animal wmutritfon., Swine. Cortex. PBroteins. Solar drying. HCN
content,  Analysis, Metabolism. Anfmal phystology. Statistical analysis,
Uses. Nigeria,

For 90 days 64 lavge White x Landrace weanling plgs were given, in a 2 x 4
factorial design, dicts without or with 40% cassava peel and 20, 15, 10, or
5% protedn., The cassava peel contained 280.6 ppm total HCN. There were
highly significant decreases in most hematological values except monocyte
and red cell counts in pigs given dicts low in protein., Pigs given cassava
peel had {ncreased lymphocvte count and decreased neutrophil and total
white bjiood cell counts. lnteraction of cassava peel and proteln
deficlency decreased white blood cell eount. [Nutrition Abstracts and
Revicws]

0132
24067 TEWE, 0.0, 1984, Serum and tissue thiocyanate concentrations in
growing pips fed cassava peel or corn based diets containirg graded
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protein levels., Toxlcology Letters 23(2):169-176. Engl., Sum. Engl., 13
Refs. [Dept. of Animal Science, Univ. of Thadan, Ibadan, Nigeria]

Cassava, Animal nutrition. Swine. Cortex. Solar drying. HCN content,
Thiocyanates. Analysis, Metabolism, Anfmal physiology. Statistical
analysis, Nlgeria.

SCN conen. of serum, liver, kidney, spleen, and longissimus dorsi were
determined in 64 growing large White x Landrace nigs offered 8 exptl,
fsocalorie dicts contalning different levels of cassava peel and CP,
Cassava peel Increased serum SCN on day 60 (P < 0.05) and day 90 (P 0.01)
of the trial, while the CP level {ncreased it (P~ 0.05) on days 30 and 90,
resp.  There was a correlation between cyanfde Intake and serum SCN level,
The coefficlent of determination revealed that cyanlde afone accounted for
28.5, 63.6, and 48.8% variatfon in scrum SCN on days 30, 60, and 90, resp,
Liver kidnev, and longissimus dorst $CN were affected by dictary protein
intake (P - 0,05), SCN conen. was higher (P < 0.05) on the cassava peel
diet,  CGencrally, CP at 5% reduced organ and muscle SCN conen. A diet
containing 112.2-117.3 mg HCN/kg affected serum but not organ and muscle
SCN in protein-sufficient diets. [AS]

0133
24075 THANGAVELU, E.;  PHUKON, 1.C.D. 1983, Food preference of eri
silkworm (Philosamia Flcini Hutt.) (Saturnifdae:Lepidoptera). Entomon
B(4):311-315, Engl., Sum. Engl., 5 Refs. [Regfonal Serfcultural Research
Statfon, Central Silk Board, Titabar, India 785 632]

Cassave  Animal nutrition. Uses. ${lkworm. Indfa.

Among 4 different food plants evaluated for suftabil{ty to the eri silkworm
(Philosamia  ricini), the order of preference  was  castor, kesseru
(Heteropanax fragans), cassava, and barkesseru (Allanthus excelsa). The
no. of eggs/laying varied from 395 on castor to 331 on barkesscru, cassava
presenting 342,  The hiphest hatching % was on castor (90.0%) and the
lowest on barkesseru (74.0%), cassava presenting 77.0%. Larval period was
shorter (16 days) and larval mortality lower (32.6%) on castor, with
corresponding values of 19,25 days and  63.4% for cassava. Effective
rearing rate was higher on castor and kesseru, and lower on cassava and
barkesseru (67.4, 64.9, 36.6, and 18.6%, resp.).  Green cocoon and shell
wt. were higher on castor and cassava than on kesseru and barkesseru (2.81
and 0,265, 2.67 and 0.250, 2.52 and 0.228, and 2.18 and 0.203 g, resp.).
[AS]

0134
23765  TUDOR, G.D, 1984, Intensive beef production from dried cassava
tubers.  Proceedings of the Australlian Socfety of Animal Production
15:763. Engl., 2 Refs. [Dept. of Primary Industries, Animal Research
Inst., Yeerongpilly, Qld. 4105, Australial)

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

For a perfod of 85 + 13 days, the performance of 48 Hereford steers fed on
high concentrate diets based on dried cassava roots or rolled sorghum
grains was measured.  The dicts consisted of 90% concentrate and 10%
Chloris gayana chaff. Sixty cattle were classified on live wt. into blocks
of 5 and then randomly allccated into 5 treatments, cach with 3 replicates
of 4 animals. Cattle fed the grain dict ate more OM and gained live wrt.
faster than cattle fed cassava. The differences between the treatments in
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estimated daily carcass galn were not significant, resulting in better
conversions of OM to hot carcass wt. for the cattle fed cassava. This
latter group of animals ate many small ratlons rather than 2-4 large
rations and had more butyrfc 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

HO4 HCN Toxicity and Detoxification

0135
23476 GOMEZ, G.; VALDIVIESO, M.; ZAPATA, L.E.; PARDO, C. 1984, Technical
note: cyanide climination, chemical composition and evaluation in
breadmaking of oven dried cassava peeled root chips or slices. Journal
of Food Technology 19:493-498. FEngl., 17 Refs. [Centro Agronémico
Tropical de Investigacidn y Ensedanza, 7170, Turrialba, Costa Rica)

Cassava, Cassava chips. Cassava flour, Composite flours. Wheat flour.
Breads. Composition. Dry matter. Proteln content. Fat content. Fibre
content. Ash content. Starch content. Sugar content. HCN  content.
Cyanogenfc glucosides. Cultivars, Washlng., Peeling. Drying. Grinding.
Analysis, Colombia.

Preliminary obscervations are presented of the effect of oven drying (60°C)
thin chips or thick slices of peeled cassava roots on cyanide elimination,
chemical ceomposition (Including starch and sugar contents of the resulting
flour), and usc ot CF in breadmaking. Information is also presented on
chemical composition and cyanide content of the root peel, a by-product of
CF processing.  Cassava 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 cm, resp.) were used. Oven drylng of Jhips eliminated 72 + 77
of total or bound cyanide, while t-cm-thick slices only lost 49 + 16Z of
the Inftial cyanide content. These results clearly show the effect thac
the form and size of cassava root ciilips have on cyanide elimination.
However, dricd chips and slices showed cyanide levels which were low enough
to be acceptable for human consumption. Inclusion of 10-15%Z CF levels in
mixtures of wheat/cassava flour resulted In Lread quality similar to that
obtained with wheat flour only. Total cyanide concn. in bread samples were
not significantly different. Cyanide concn. in root peels was higher than
that of the parenchyma and oven drying eliminated approx. 2/3 of total and
bound cyanfde. However, the final cyanide content of dried peel was 4
times the max. permissible HCN level set by the EEC for cassava products to
be used as animal feed. Further rescarch 1s required on the chemical
composltion and cyanide content of dried peel in order to evaluate 1its
nutritional potential as animal feed. {CIAT]

Sce also 0119 0131 0132

100 PROCESSING, PRODUCTS AND USES

See 0035 0170 0175 0176
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101 Cassava Starch and its Properties

0136
23722 AHMED, S.Y.; GHILDYAL, M.P.; KUNII, AJA M.y LONSANE, B.K, 1983,
Confectioner's syrup from tapioca processing  waste., Starch/Stiirke
35(12):430-432, tngl., Sum. Eugl., Germ., 6 Refs,, Tllus. [Central Food
Technological Research Inst., Mysore, 570013, India]

Cassava. Cassava  starch, Wastes.,  Waste utilizatfon. Sugar content.
Confectioneries. Processing. Tudia,

The possibility to produce contectioner's syrup from cassava processing
waste by acld hydrolysis was exploved at different substrate as well as
acld conen., pressures, and times. Syrup for confectioner's use can be
cffectively produced at varfous cowbinations of the parameters  though
severe  hydrolysis  conditions have to bhe employed  as  compared with
commercial starch. Economic considerations demand the use of waste slurry
of 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 of syrup meeting required standards, [AS)

0137
24703 CHIU, C.W. 1983, Process for preparing Instant gelling starches,
United States Patent 4,391,836, 10p. Engl., Sum. Engl., 11 Refs.

Cassava. Cassava starch, Food products, Processing. pH. Drying. Viscosity.
Patents. Uses. USA.

Instant gelling cassava or potato starches that form at least a weak gel
having Bloom strengths of approx, 70 #oare desceribed.  They are prepared by
forming an aqueous slurry of native cassava or potato starch at  pH
(approx.) 5-12, drum drying the slurry  to render  the  starches
cold-water~dispersible, and heat treating the drum-dried starch to reduce
fts viscosity to within defined Brabender viscosity limits, The heat
treatment is perforned in a  conventional heating device, such as an
clectric or gas oven or a dextrinizer, for approx. 1.5-24.0 L at approx,
125-180°C.  Lightly converted (flufdity) starches can also be used to
prepare Instant gelling starches provided the Pl is more than 6.5 and the
proper heating time and temp. are selected.  The instant gelling starches
are particularly uscful {n food svstems of  the type which gel upon
standing, cuch as pie fillings, jellfes, and puddings, [AS]

0138
24710 EDIRISAN-ATDOO, K. 1979. Saccharification of local cassava starch,
Ghana Journal of Science 17(1):101-105. Engl., Sum. Engl., Fr., 7 Refs.,
[1lus,

Cassava. Cassava  starch., Analysis, Sugar content, Confectioneries,
Gelatinfzatfon. Processing. Chana,

The hydrolysis of starch from local GChanese cassava was successfully
carried out with the afd of dilute sulfurlc acid under steam pressure,
Quantitative output of dextrose was obtalined although traces of mannose,
maltose, and dextrine were also presented {n the sugary syrup. A method is
presented for the large-scale production of glucose from cassava starch.
[As]
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0139
23721 KAZANTZ1S, D.; LEE, C.M. 1983, Effect of rheclogical 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., Illus, [Dept. of Food Science & Technology
Nutrition & Dietetics, Univ. of Rhode Island, Kingston, R1 02881, USA]

Cagsava. Cassava starch. Uses. Analysis. Statistical analysls. USA.

The rheological Interrelationships between starch gel and fat clearly
affected the fat dispersion pattern in the farinaccous matrix whep soybean
ofl-based plastic fat was dispersed In modiffed cassava starch gel, A
gradual Increase in fat particle size with concomftant 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 the f{at rceached {ts plastic range
(30-40% solid fat). The fat particle size was markedly reduced as both the
starch gel:fat viscosity ratio and the shei- rate were increased, The
viscosity of fat/star-h gel mix was highly c¢orrelated with fat particie
stze (r = 0.94). The fat viscosity, the rigfdity of gel matrix, and the
shear rate appllied during dispersion appeared to be the most [mportant
rheological parameters which determine the overall dispersion pattern of
fat in the farinaccous gel matrix. [AS]

0140
24098  LUALLEN, T.E. 1985. Starch as a functional Ingredient, Food
Technology 39(1):59-63, Engl., 2 Refs., I11lus., [Food Starch Applications
& Technical Services, Food & AgriProduets Rescarch, A.E. Staley
Manufacturing Co., Decatur, 1. 62525, USA]

Cassava. Cassava starch. Particle size, Food products. Uses. Composition.
Analysis, Viscosity.

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

0141
21189 NARANJO P., A.J. 1975, Evaluacion de rallanderfas de extraccidn de
almidén de yuca (Manihot esculenta Crantz) a nivel de pequedo productor,
(FEvaluation of small factoriles for the extractlon of cassava starch at
the small producer level). Tesis Ing.Mecinico. Bogotid, Colombia,
Univers'dad Nacfonal de los Andes. 190p. Span., Sum. Span., Illus,

Cassava. Cassava starch, Cultivars., Harvesting., Storage. Processing.
Washing. Pceling, Rasping, Screening. Analysis. Fermentation. pH. Timing.
Solar drying. Small-scale processing. Small-scale equipment. Colombia.

Detailed evaluations were conducted of the operating conditions of 2 small
racnine factorles 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 thelr cquipment are described in
detail, and models used to obtain data on the different parts of the starch
production process are included. During the cexptl. phase, the processing
of 1500 kg roots was observed In cach of the rasping factories. In the
root peeling stage, 187 corresponds to the peel and the rest to the pulp.
Although the peel contalns starch and other substances that would make it
potentially profitable, it {s discarded due to the lack of equipment and
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labor to process ft; peeling efficiency for factory | was 46,64 kg /man-h,
whereas for factory 2 it was 52,77 kg /man-h, depending on the ability of
the operators. 1In factory | root washing took 0,72 s/kg and in factory 2,
9.18 s/kg, since thls process {s done mechanically in the Ist factory,
Rasping time also varied for both factorfes fn relation to the diameter of
the rasp; for factory 1, av. time was 19 min {or 75 kg at a lincar speed of
7.32 m/s with O.6-m-long rasp, and In factory 2, 8 min at a speed of 2,70
m/s and a 0.5-m-long rasp, Scereening was similar for both factories,
After screening a bran is obtalned; this bv-product is used In the
manufacture of feedstuffs,  The slurry left after sereening contains only
1.7% solids; the liguid remadning after decantation Is thrown away even
though it contains dissolved sugars,  supernatant fats, and fibers which
could be used.  Another by-product obtained from screening is the "stain"
(fibers and small chips of cassava); the stain accounts for 37 of the total
wt. of the slurry and contains nutritive substances used in swine feeding,
0f the rvotal wt., of the slurry, 3% is starch, which goes on to the
fermentation process.,  The starch is dried to a 15% final MC and sent to
the market.  Data obtained in measuring the different parvameters during the
multiple processing stages are presented in detail. [CIAT)

0142
26093 PARAGUAY. MIMISTERIO DE AGRICULTURA Y GANADERTA. 1981, Proyecto de
Industrializacion de la mandioca. (Cassava industrialization project).
Asuncién, 74p. Span., Illus.

Cassava. Cassava starch. Industrialization. Factorfes. Development. Trade,
Costs. Prices. Economics, Processing. Cassava products. Paraguay,

A project to Install and put into operation a cassava starch plant in
Paraguay is presented; it {s expeeted to enhance expansion ol area planted
to this crop in  the comntry, create new alternatives for cassava
commercialization, increase  and/or diversify  small  farmers' income,
encourage increasing cassava yields, and diversify the sources of foreign
exchange income,  The plant will have a processing capacity of 36,000 ¢
cassava roots/yr (B8Ot starch, with an av. industrial yield of 23%).
Starch produced will go mainly to the export market.  Regarding the raw
mater{al, aspects on the fmportance of its production, botanical data,
particular characteristics, ceologic requirem: g, commercialization, and
production costs are given in detail. The produstion process, loealizat{on,
size of the iIndustrial plant, and raw material demand for the plant are
deseribed.,  Production, commerce, and worldwide prices are discussed, and
project costs and the ecconomlc evaluatfon of the project are presented,
[ClAT]

0143
24088 PINTO S., R.; RINCON C., C.J. 1981. Propuesta para la generacién
de tecnologfa en los procesos de obtencién de almldén de yuca. (Proposal
for the gencration of technology In cassava starch processing). Tibai-
tatd, Colombia, Instituto Colombiano Agropecuario. 37p. Span., 11 Refs.,
Tllus. [Programa Jdo Procesos Agropecnarios, Inst. Colomblano Agropecua-
rio, Tibaitatd, apartado Adreo 15112 v F1 borado, Bogotd, Colombia)

Cassava., Cassava starch. Production. Factorfes, Small-scale processing,
Processing. Washing, Peeling, Rasping. Screening. Silting. Fermentation.
Drying., Uses. Industrial starches. Adhesives, Textiles, Paper {ndustry.
Food products. Cultivat fon. Maps., Costs. Prices. FEconomics. Development,
Technology, Technology  evaluation. Technological package. Technology
transfer. Colombia.,

61



A preliminary proposal {s presented for technology generation in cassava
starch processing In order to solve different technical problems faced by
small maaufacturing plants in Colombia, Research methodology Includes
evaluation, improvement and/or adaptation of equipment and  systems
currently used in rasping factovies, and diffusion of developed technology.
Project site and aveas of influence are indfcated as well as activities and
Infrastructure required for Its  establishment, Personnel  and  budget
requirements for general  expenses, operating  expenses, and  investment
expenditures are presented.  Awmong the results expected are the utilization
of the starch contained in the peel, fncrcased extraction from 60-65% to
/AD=75%, Improved starch quality, and reduced time used 1u cach stage. An
additional potential benefit from the project is the proportional reduction
in maize and other stareh fmports, [CIAT]

0144
24089 PINTO $., R. 1977, CGeneralidades sobre procesamiento, utilizacidn
y comerclalizacton del almidén de  yuca. (General  aspects of the

processing, utilization, and conmercialization of cassava starch).
Tibaftatd, Colombla, Instituto Colombiano Agropecuarfo. 101p. Span., 46
Refs., Illus.

Cassova, Cassav e starch, Cultivars, Starch  content, HCN  content,
Productivity, Processing, Washing, Peeling. Rasping. Screening. Siltingl
Fermentation.  Grindiog. Packaging., Factorfes., Small-scale processing.
Small-scale  cquipment.  Iondustrial  machinery, Industrialization. Water
vrequirements  (processing).  pll. Particle  size. Drying.  Solar drying.
Storage.  Industrial  starches.  Uses. Food  products. Textiles. Paper
Industry, Dextrins, Marketing. Trade, Colombia.

Detalled information fs presented related to processing, utilization, and
commercialization of cassava stareh to thus contribute to the promotion of
the crop's industrialization in Colombia. Characteristics of cassava roots
and avaitable cultivated var, are discussed since these must be taken into
account for {ndustrialization. Stages of the cassava starch extraction
process and extraction methods {n small, medium, and large factories are
also discussed.  Fmphasis s placed on quality and vol. of water required
in the process.  For the washing, peeling, and decorticatfon stages, the
cylindrical washer (on bearings, with a central axis, or on fillets), the
cylindric tank immervsed in water, and the tank washer wicth compartments are
described in detail.  For rasping, the pertorated, metallic rotors and the
saw rotors (mounted on wooden Tillets and placed on grooves) are described;
power requirements of the yasps and cevaluation of rasping techniques are
alse discussed,  The rotating, endless-screw, and oscillating screens for
screendng are deseribed., Factors influencing sedimentation speed of the
starch slurry, such as height of the suspension, temp., density of water
and of suspended materials, diameter of particles In suspension, conen. of
the slurry, pl, gravity acceleratlon, and water viscosity are discussed,
The falt of starch granules in sedimentation tanks, distance travelled, and
speed  of starch granules on tables are also discussed; feed chutes,
sedimentation tanks, and sedimentation and sulfonation channels and tables
are described. In the drying stage, centrifugation, sun drying, and
artificial (oven) drying—in chambers with air circulation, endless cylinder
beles, isolation chambers, fast pneumatic and tunnel dricer-are discussed.
Final starch treatment {s presented, including pulverization, packaging,
storlng, and specifications for its varlous uses. Uses of stavch 1in
foodstuffs, textiles and paper industrics, wanufacture of dextrine and
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glues, and others are indicated. Aspects on production and national and
international marketing ave detafled. [CIAT]

See also 0003 0126 0150 0151 0154 0155 0156 0164

0165 0167 0171 0174 0182 0183 0185 0189
0193

102 Uses, Industrialization, Processing and Storage

0145

‘4563 CASTRONI, §.; CASTILLOA, J.J.5 QUINTERO, F.; HERRERA, E.; DIAZ, M.
1984,  Cambios en la microestructura de harinas de dos cultivares de
yuca (Manfhot esculenta Crantz.) durante ol proceso de fabricacién de
casabe crocante.  (Changes {n the microstructure of the flours of two
cassava cultivars during the elaboration of crispy casave), In Jornadas
Venezolanas de Microscopfa Electréntca, lras., Maracay, Venezucla, 1984,
Memorfas. Maracay, Universidad Central de Venezucela, pp.194-195. Span.,
IMTlus. [Depto. de Agronomfa, Facultad de Agronomfa, Unilv. Central de
Venezuela, Maracay 2101, Vencruelal

Cassava. Cultivars. Cassava (lour. Casave. Processing. Analysis. Research,
Cassava starch, Electron microscopy. Venczuela.

Samples of casave made from 2 cassava cv. (ICY 2129 and UCV 2459) were
studied under the electron microscope, A partfal or gradual fusion of the
starches was observed; no traces of the coll walls were observed; the
scalariform trachcae kept their original architecture, although the lateral
punctures were scaled with the fused starch,  Tllustrations are included,
{CIAT]

0146
24575 CIPTADI, W, 1977, Umbi ketela pohon  schagai bahan induseri,
(Cassava  roots as  raw material  for industrial purposes). Bogor,

Indonesia, Institut Pertanian Bogor. Fakultas Mekanisasi dan Teknologi
Hasil Pertanian. 44p. Indon,, 16 Refs., 11lus.

Cassava. Roots, Cultivars. Processing. Protein content. Storage. Plant
geography. Cyanogenesis. Sweet cassava., Bltter cassava, Uses. Processing,
Deterioration. Detoxification. Indonesia.

General data on the botanical aspects, origin, distribution, cultivation,
and var. characteristics of cassava, and on processing, protein content,
and storage of the roots, are given.,  The problem of cyanogenesis, and how
it varies with var., age, soll fertilfry, clmate, and cultural practices,
is discussed, In general, roots from sweet var, are used for direct human
consumption, whereas bitter var., are used as raw materfal for fndustrial
purposes  since processing reduces the HON content. Product quality {is
affected by the time of processing, since the longer it takes to process
the roots after harvesting, the more damaged they will be due to the action
of polyphenols present in them, [CIAT)

0147
24733 GONZALEZ C., J.F, 1984, Estudio de factibilldad de procesamiento
de yuca en el munfcipio auténomo Bolivar del Estado Monagas, (Study on
the feasibility of casszava processing in the Autdnomo municipality of
RBolivar 1in the Monagas state). Tesis Ing.Agr. .usepin, Venezuela,
Universidad de Orfente. 83p. Span., Sum. Span., Engl., 2! Refs., 11lus,
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Cassava. Casave. Production., Root projuctivity. Socio-economic aspects.
Processing. Peeling. Washing. Rasping. ?ressing. Screening. Drying. Prices.
Economics, Income. Storage. Marketing. Distribution. Venezuela.

In the municipality of Auténomo Bolfvar (Monagas, Venezuela), a zone of
great cconomic projection from the agricultural point of view, casave
producers were intervicwed 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 areca. A project of casave
enterprises has been designed to offer an 1incentive to producers and
investors to develep agroincustrial plants in the arca. |AS]

0148
23434 LORETO, A.B. 1982, Design, development and evaluation of a chain-
driven chipper-grater for root crops. Radix 4(2):1-3, Engl., 3 Refs.,
11lus. [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
the nachine are described and the results of the trials carried out to
evaluate 1ts performance arc given. A higher output in chipping and
grating was obtalned 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. [CIAT]

0149
24085 MACHADO, J.E.O. 1980, Quantificacao da deterioracao de mandioca
durante a secagem em barzaca por conveccao forcada 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.
113p. Port., Sum. Port., Engl., 54 Refs., Illus,

Cassava. Cultivars, Cassava chips. Solar drying. Deterinration. Rescarch.
Analysis. Mathematical mode®. Brazil,

An empirical mathematical model was developed to predlct cassava losses
during drying 1in bins, using forced air heated with solar collecters. The
model was based on the deterioration of cassava when cut !n round slices (5
mm thick; 35-40 mm 1n diameter), as a function of che 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
snectrophotometric values. Min. ailr flow races for cassava drying were
calculated for the following conditions: air temp. of 20, 30, and 40°C; 25,
40, and 55% RH. |AS (extract)]
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0150
24082 MONTALDO, A.; MONTILLA, J.J.; BARR10OS, .J.R. 1984. Usos de los cul-
tivos de rafces y tubérculos distintos de la alimentacién  humana.
(Different uses of root and tuber crops other than human nutrition).
Revista de la Tacultad de Agronomfa (Venczuela) 13(1-4):215-262. Span.,
Sum. Span., Engl., 77 Refs., Illus. [Univ. Central de Venezuela, Aparta-
do 97, Maracay, Venezucla)

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

The utilization of the underground organs (roots, tubers, rhizomes, and
corms) of cassava, sweet potato, yam, cocoyam, and taro, different from
that of human nutrition, is reviewed, namely, the feeding of domestic
animals, the production of alcohol (ethanol) and of starch and {its
derivatives, [AS]

0151

24564 PEREZ S., E.E.; MOSQUEDA, M. 1984. Cambios en la ultraestructura
de harinas de arroz, mafz y yuca por cfecto de los tratamientos de
gelatinizacidn y dextrinizacién. (Changes In the ultrastructure of the
flours of rice, malze, and cassava by effect of the gelatinization and
dextrinization treatments). In Jornadas Venezolanas de Microscopla
Electrénica, Iras., Maracay, Venczucla, 1984, Memorias. Maracay,
Universfdad Central de Venezuela. pp.198-199, Span., Illus. [Depto. de
Teenologfa de Alimentos, Facultad de Ciencias, Univ, Central de Vene-
zuela, Apartado 47097, Caracas 1041-A, Venezuela)

Cassava., Cassava flour. Gelatintzation. Processing. Electron microscopy.
Analysis, Rescarch. Cassava starch. Venczuela.

The changes that take place in the microstructure of rice, maize, and
cassava flours by effect of the gelatinization process, with and without
added surfactant, under different temp. and pressure conditions, were
studled. The subsequent dehydratfon to the gelatinization and dextriniza-
tion treatments had a minor effect on the microstructure of the starch
granules of rice, malze, and cassava [lours. No differences were observed
among the gelatinization treatments, but some were scen between gelatini-
zation and the dextrinization process in which the micropicces were finer,
No differences were observed In the microstructure due to the :ffect of
added surfactant. Illustrations are included. [CIAT)

0152
24709 RAMOS F., J.R.; VILLAMIZAR S., J.C. 1984, Potencial de secado de
yuca con aire natural y encrgfa solar en la Costa Atléantica. (Potential
of drylng cassava with natural alr and solar energy on the Atlantic
Coast). Tesls Ing.Agr. Bogotd, Universidad Naclonal de Colombia. 231p.
Span., Sum. Span., 29 Refs., Illus.

Cassava. Drying. Solar drying. Water content. Deterloration. Temperature,
Statistlcal analysis. Statistical data. Colombia,

The potential ot drying cassava with natural afr and solar energy on the
Atlantic Coast of Colombia was evaluated, through the adaptation and
valldation of a computer program that simulates the drying and deterfora-
tion processes and optimizes air flow, determining the min. flow rate
required to dry cassava under specific operating conditfons before reaching
mean Jeterforation of 15%. Taking into account that the climatie
conditfons of the region are similar, Zacapa, in the municipality of
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Aracataca (Magdalena, Colembia), was chosen as the type staticn to study
the monthly variation in required flow rate. The 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 continuously, with an av. voom temp.
increase of 5°C. The process started at 10 a,m. and cassava was mixed
every 4 h until MC in the last layer reached 35% humid base. Once the
process was complete, the product presented an av. MC of 14% humld base.
The range of flow rates required to dry cassava in this reglon (av. final
humidity less than 147 humid basc) was between 154,5-260.0, 110.0-150.0,
and 68.0-85.0 m”/min x t for levels of 3, 5, and 10°C supplementary heat,
resp., and drying time between 39-52, 33-36, and 26-30 h, resp. The region
under study has a gpood potential for drying cassava with solar energy.
[AS=CIAT]

0153
297688  SENG, Y.Y. 1976. Development of a drying system for cassava using
a high temperature vrotary drier. Map.Sc, Thesis. Kuala Lumpur,
University of Malaya. 230p. Engl., 86 Refs., Tllus.

Cassavi. Drying. Development. Temperature, Cassava chips. Composition.
Water content. Particle slze. Costs. Solar drying. Malaysia.

A detatled description is given of a prototype cassava rotary drier;
assembly plans and parts are included. The rotary drier is made up of
furnace, a drying drum, and a cyclone, with a processing capacity of 3 t/h.
Detailed results of the drying expt. are given, including a discussion on
the thermic efficicency and temp, profile of the drier. Costs for drying
cassava root chips using a rotary drier are compared with those of sun
drylng. These ave comparable; however, artificial dryving results in a
better quality product. 1t Is necessary to carry out studies on particle
size to achieve good chipping, dehydration, and drying performance.
Dehydration is an  essential  process to  improve product quallty and
handling, and reduce drying costs. Performance of the drier was
satisfactory but Improvements can be made to the pneumatic Injection
system, the destgn of distributor and cyclone, and the drum drive. The
main difficulty in the expt. was the dehydration process; therefore, it is
necessary to design  and modify mechanleal presses for large-scale
dehydration, [CIAT)

See also 0031 0033 0107 0112 0114 0117 0126 0133
0136 0137 0138 0139 0141 0142 0143 0144
0155 0156 016l 0165 0167 0173 0174 0178
0182 0183 0185 0189 0193

103 Industrial Microbiology

0154

24076  BENDER, H. 1984. Studies on the non-cyclic products of the
cyclodextrin glycosyltransferase from Klebsiella pneumonfae M 5 alj
tsolatlon and characterization of highly branched clusters from digests
with manioc starch. Starch/Stdrke 36(2):46-~50. Engl., Sum. Engl.,
Cerm., 36 Refs., 1llus. [Inst. fur Organische Chemic und Biochemie der
Universitat Freiburg 1. Br., Albertstrabe 21, D-7800 Freiburg i. Br.,
Germany |

Cassavit, Cassava starch. Fonzymes.  Analysis.  Industrial microbiology.
Germany.

66



From 48 h digests of the starch with cyclodextrin glycosyltransferase,
49.4% of cassava amylopectin was recovered as noncyclic products from
Klebsiella pneumonfae M 5 al, Highly branched clusters of different sizes
(av. degree of polymerization 26.9-173,0) were obtained by fractionation.
The extents of beta-amylolysils varfed between 16.6-23,0% indicating that
the eyclodextrin glycosvitransferase has left larger parts of unsubstituted
(mainly A-), and the cexterfor Be-chains. By debranching with pullulanase
and analysis of the Iinear chalns, v was evident that the beta-1imit
dextrins of the fragments contained populations of longer chains, carrying
branehing  points near the nonreducing  chain  ends, From the molar
distribution of the chatns,  caleulated from  the data  obrained by
quantftative high pressure  1quid chromatography, Indlications of the
structure of the branched fragments were obtatned,  0Of the amy lopectin, 35%
was found to he glucose to miltotetraose, Indicating that coupling and
disproportionation reactlons were negligible even In  the course of
long-term fncubatfon.  The smallest branched saccharfdes were found to be
fragments with 6 D-plucose residues. [AS)

0155
23728 CHANDRASEKARAN, S.3  DHAR, S.C. 19871, A low-cost method for the
production of cextracellular alkaline proteinase using taploca starch.
Journal of Fermentation Technology 61(5):511-514, Fngl., Sum. Engl., 12
Refs., Illus, [Biochemistry Laboratory, Central Leather Research Inst, ,
Madras 600 020, Indfa]

Cassava, Cassava starch, Tpomoea batatas. Fnzymes. Industrial microbfology.
Culture medfa, pH. India.

Cassava stareh was liqueficd using beta~amylase of sweet potato by a simple
procedure and this cassava starch hydrolyzate was nsed as an Inexpensifve
source of € for the production of extracellular alkalline proteinase, 0f
about 45 strafns Investigated for the production, Streptomyces moderatus
NRRL 3150 was found to produce the max. amount of thoe enzyme,  The cassava
starch  hydrolyzate  was  found  to produce  rmore  than  some  of  the
conventfonally used € sources (glucose, mialtose, and solubte stareh).  The
highest  amount  of  extracellular protelnase was obtalued on a medium
contadning 15 p cassava starch hydrolyzate, 20 g SBM, 3 g CaCo_, and 2 g
NaCl/1 of water between pil 6.6-7.0.  Enzyme production was carricd out in a
lab. fermenter and the max, proteolytic activity was observed after 120 h
of cultivation, [AS]

0156
24065 MANTLAL, V.B.; BALAGOPAL, C.;  NARAYANAN, C.S, 1983, Physico-
chemical and microbiological characteristics of cassava starch factory
ef fluents.  Journal of Root Crops 9(i-1):27-31, FEonpl., Sum. Engl., 12
Refs. [Reglonal Rescarch Laboratory, Council of Sclentiffe & Industrial
Research, Trivandrum 695 019, Indla)

Cassava.  Cassava  starch, Processing,  Small-gcale processing., Wastes,
Composition. Analysis. pH. Culture media. Blochemistry. Identification.
Moulds, India.

The characteristics of the effluents discharged from cassava  starch
processing industries are discussed,  Tabulated results are presented of
the physical, chemfcal, and microblological analysis of ceffluent samples
trom large~scale and small-scale starch factorfes., The analysis discloses
high levels of con, Bop, reducing  sugars, suspended solids, and o
heterogeneous  eroup  of microorganisms  (bacteria, yeasts, fungf, and
actinomycetes) In the coffluents. Candtda sp. and Trichosporon sp. were
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ldentified as the dominant yeasts, suggesting a possible use of effluents
for SCP production. [AS]

0157
24051 RATMBAULT, M.; ALAZARD, D. 1980, Culture method to study fungal
growth in solid fermentation. Furopean Journal of Applied Microblology
and Biotechnology 9:199-209, Engl., Sum. Engl., 18 Refs., Illus.

Cassava. Fermentatfon. Cassava meal. TInoculation., Aspergillus, pH.
Temperature. Blochemistry., Protein content. Carbohydrate content. Water
contert. Industrial microblology.

A new culture method {s described to study the growth of Aspergillus niger
on CM in the solid state.  This method uses preparations of the cooked
starchy substrate s a homogencous granulated product containing spores,
salts, and water, An {ncubation device acrates the mass with humidified
alr at a controlled temp. Homogencous development of mycelia, without
sporulation, occurred in the substrate mass. From physiological studies,
optimal conditlons tor A. niger growth on cassava in the solid state were
50-55% moisture, 35°C, a W source comprising 60% ammonium and 407 urea (on
a N basis), and 2 x 10" spores/g of substrate. CGrowth kinetics were
established and changes In pH, protein, carbohydrate, and water contents
were determined durtng the incubatlon., Crowth rate and yield were quite
similar to those described in the leerature for A, nfger cultivated in
liquid media under optimal conditions. [AS]

0158
23006 ROSARTO, E..J. DEL; WONG, R.L. 1984, Conversion of dextrinized
cassava starch into cthanol using eultures of Aspergillus awamori and
Saccharomyces cerevisiae.  Enzyme and Microbial Technology 6(2):60-64,
kEngl., Sum. Engl., 10 Rets., Illus. [Inst. of Chemistry & National Inst.
of Biotechnology & Applied Microblology, Unfv. of the Philippines at Los
Bafios, College, Laguna 3720, Philipplines)

Cassava. Cassava flour, Industrial mfcrobiology. Enzymes. Culture media.
Ethanol., Analysis. Philippines.

Aspergillus awamori and Saccharomyces ccerevislae were used to convert
dextrinized CF into cethanol. A batch culture of the combined microorgan-
isms produced 4.37 alcohol by wt. from 15% CF slurry in 39 h. Two-stage
continuous fermentation was done using A. awamor{ in an airlift fermenter
and yeast in a tower fermenter. A residence time of 12.5 h for the lst
stage resulted in 12,50 sugar conen. and a saccharification efficiency of
887. A residenee time of 5.6 h for the 2nd stage gave an alcool concn., of
5.3% and a conversion cefficiency of starch into ethanol of 72,5%. [AS]

0159
24077 TAN, K.H.; FERGUSON, L.B.; CARLTON, C. 1984. Conversion of cassava
starch to biomass, carbohydrates, and acids by Aspergillus niger.
Journal of Applied Blochemistry 6(1-2):80-90. Engl., Sum. Engl., 12
Refs., Illus. {Biology/Project Strengthen Laboratory, Winston-Salem
State Unlv,, Winston~Salem, NC 27110, USA}

Cassava. Carbohydrate centent.  Aspergillus. Culture media. Analysis,
Enzymes. Blomass production. USA,

The filamentous fungus, Aspergillus niger, efficiently converted cassava
polysaccharides to mycelial mass, simple sugars, and aclds during the
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course of its growth, A typlcal 70-ml culture broth containing 27 cassava
polysaccharides ylelded 0,38 g dry mycelial mass, 1,14 mmol reducing
sugars, and 1.17 meq acids at the end of 42 h. About 707 of the initial
total carbohydrate in the medium was degraded during the same perlod, The
sugars and acids In the culture broths were analyzed by high pressure
Hquid chromatography on a single Aminex HPX-87 column at 55°C, using 0.013
N H,80, as the eluting solvent. Cassava polysaccharides were degraded to
oligosacchar{des, maltotriose, maltose, and glucose beyond the 20-h growth
periods, with maltotriose emerging  as  the major simple  supar. The
appearance  of citric, malic, gluconte, succinic, and fumariec aclds
accounted mostly for the decreasing plt in the growth medfa.  Formation of
carbohydrate species fn the culture broths was closely related to the
biosynthesis and secretion of several carbohydrases by A. niper,  The
extracellular carbohydrases were separated and fdentified by
chromatofocusing and polyacrylamide gel electrophoresis to he
amyloglucosidase (EC 1.1.2.3), alpha-amylase (FC 3.2.1.1), and alpha-
glucosidase (EC 3,2,1.20), resp. [AS]

See also 0174

JO0 _ ECONOMICS AND DEVELOPMENT

0160
21192 ALVARADO, M.1.; ELTZONDO, D.; ARAYA, V.M.; ROJAS, M. 1983, Estudio
de produccion de yuca en Costa Rica. (Study of cassava production in
Costa  Rica). San  José, Costa Rica, Ministerio de Agricultura y
Ganaderfa.  Departamento  de  Servicios Bislcos. Doc. B.B.1 Serie:
Pronéstico de cosccha, 52p. Span., Sum. Span., 3 Refs., 11lus.

Cassava. Production. Economics. Costs, Marketing, Post-harvest {osses,
Costa Rica.

In order to predict cassava productfon {n Costa Rica, studies were
Initiated to establish overall aspects of the crop, producers, and product
commercial{zation, and to quantify planted arca. Among producers, 90,5%
Hve on their own farm and among them, 92,8% own the land. However, these
casgava producers only own farms ranging from 1 to 14 ha (B0,0%), scarcely
use credit, and do not belong to any type of organization, Total planted
area in 1982 was 2697.1 ha and expected production for 1983 was 43,603 MT.
Most producers (83.2%) sell thelr product to middlemen, and only 23,07
classify and clean their product before selling ft.  Postharvest losses
amount to only 8.817% of which 5.06% {s due to mechanical damage, [CIAT]

0161
24574 ANANG, K.A., 1974. Menentang sistim {jon. [Against the ljon system
(crop prepayment at preharvesting time)},  Berita Pajak 12(551):22-273,
Indon., Illus,

Cassava, Pellets, Production. Cassava starch. Economics. Trade, Marketing.
Indonesia.

The National Sumatra Pelletizing Trading Company was created in 1972;
production started in 1974. The production capacity of the factory is
90,000 t cassava pellets/yr, for which 78 permanent workers and 200-400
scasonal workers are required; irs production highly dcepends on  the
avallability of the raw material. The product s exported to  the
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Netherlands, West Germany, Talwan, and Hong Kong. 1In 1974, 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, The increcase in price and demand led
to the purchase of fresh cassava by middlemen before harvesting, a system
that did not favor the farmers pricewise. However, the Natlonal Sumatra
Pelletizing Trading Company {s apainst this marketing system and buys the
raw materfal directly trom the farmer. TIn order to compete with other
companices, the company 1Is also planning on having {ts own cassava
plantation. [{1AT]

0162
23036 ATEGA, P.C.; BAENTE, C.M.; REDONDO, T.R. 1979. Cassava socio-
cconomic and marketing study. 9. Western Mindanao. Los Baios, Laguna,
Philippines, Phillppine Council for Agriculture and Resources Research,
60p. Engl., Tllus.

Cassava, FEconomles, Production, Costs. Income. Prices. Marketing.
Productivity. Sociocconomic aspects. Distribution., Philippines.

The results of a cassava soclocconomic and warketing study In the
Philippines are presented, based on official production data and on a
survey among 106 cassava producers and 40 buycers located in the arcas of
Katipunan, Polanco, Sinuyak, and Dipolog City in North Zamboanga; Ipil,
Molave, Midsalip, Tukuran, Labangan, San Pablo, San Miguel, Dumalinao,
Aurora, Ramon Magsaysay, and Pagadian City in South Zamboanga; and in the
districts of Tungawan, lubigan, and Tarlangit in Zamboanga City. The
soclocconomic part describes land tenurc, ape and sizc of households,
education, occupation of women and other members of the houschold
(tncluding children), aspects referring to the dwelling {itself, and
indfcators of 1ife status of the producers. Regarding production,
discussion  covers cultivated var., ylelds, cost  components (labor,
tnvestment, chemical fertilizers), and origin of ifncomes. Marketing
aspects Include vol, sold, type of product (fresh, dry, ground, and cooked
cassava), prices reccived, practices prior to selling and costs, marketing
investment and cost, middlemen, marketing channels, and availabllity ot
services and facilities (credit, techinical assistance, and associated
problems), Problems requiring more attention include formal education,
working opportunities, use of fertilizers and chemicals, credit, technical
assistance, and {nformation on prices. [CIAT]

0163
23730  ATIKUL, J. 1978. An cconometivic model of Thal cassava. Bangkok,
Thailand, National Institute of Development Administration. School of
Development Economics. 225p. Engl., Sum. Engl., 17 Refs., Illus,

Cassava., FEconomics. Production. Productivity. Cultivation., Costs. Trade.
Marketing. Cassava flour. Cassava chips. Pellets, Cassava meal. Waste
utilization, Consumption. Prices. Mathematical model. Thailand.

An econometric model was constructed to examine the basic structural
relationship in the Thai ecassava 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 multlplier analyses.
Results and analyses of the use of the model show that the production of
cassava 1s Increasing rapldly. During 1952-75, the vol. of production
increased at an av. annual rate of 19,27 and the area of cultivation rose
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20.4%/yr. The model predicted that the production of cassava would continue
to grow, thouph with a lower av, rate (16,467), during 1975-81. lLand area
planted to cassava increased rapldly but at a lewer rate (13.38%) than that
during the sample perfod.  However, there was a strong Indicatfon for a
need to encourage increased ylelds rather than arca expansion, Cassava s a
recent export crop, The model showed that ft will continue to be a najor
forelgn exchange carner. However,  the growth of  cassava export  was
estimated to be on deeline,  The av. rate ot nrowth of cassava exports from
1975 to 1981 was estimated to be 17.9%%, as compared with 25.09% during
1956-76.  Furthermore, there was also a clear tendency  tor export, and
hence  production, to be specifalized In pellets,  CF was the 2nd major
exporting frem but its significance {s much less than that of pellets,  The
effect of an increase in import taritfs on Thai cassava product  was
substantial, The major problems of cassava exports were found to be the
quality of cassava products and expert prices.  Domestie wholesale prices
of cassava strongly and positively correlated with export prices while the
farm prices showed negative correlation with export prices.,  In relation to
domestic consumption and inventory, there seemed to be no accurate wiay to
estimate them,  There ‘ore they were treated as residuals. The model did
not predict major increases in these {tems, Finally, the following policy
recommendat fons were fmplfed as a result of the study: (1Y More intensive
cassava cultivarion should be promoted by encouraging inereased use of
fertilizers; this Is related to the povernment agricultural price policfes,
() New warkets should be found and products diversified,  Research on the
possible uses  of  varfous  parts  of  cassava should  boe undertaken,
Furthermore, EEC agricultural policy was found to be a mijor factor
Himfting  That  cassava  cxports:  therefore cfforts should  be made to
strenpthen the bargaining power in the Thal cassava trade, (1) The cost of
tassava exports  should be  reduced by expanding government  supportive
facilitles such as those related with loading and shipping. [AS (extract)]

0164
24581 AZMANSYAH, Dt. A, 1978,  Purbaganda yang terbaik sc sumut, Calon
produsen  tapioka. [Candidate for producing tapfocas: Purbaganda, the
best of northern Sumatra (Indonesia) ). Trubus no.100:69~70,. Indon.,
I1lus,

Cassava, Cassava starch, Tapiocas, Development. Indonesia,

In 1977, Purbaganda, in the Province of Northern Sumatra, lodonesia, was
selected as the best village in the province because of fts development,
achieved through mutual aid of the village community. The total area of
the village consists of 615.5 ha, out of which 121.,0 are for irrigated rice
fields, 80,0 for noniniigated rice fields, 111.5 for other crops, and 103,0
for housing; the rest (200.0 ha) are dry Jand.  The village also has 2
la-ha cassava plantation and intends to produce cassava starch, for which
{t ordered the required machinery from the government., [CIAT]

0165
22325 BARRIOS B., D.D.; CALDERON D., R.A. 1980. La yuca: su produccién y
comerclalizacion en Panami. (Cassava: (ts production and commercializa-
tion in Panama). Tesis Lic., Comercio. Panamd, Universidad de Panami.
248p. Span., 23 Refs,

Cassava.  Cultlvars, Production. Cultivatfon. Industrialization. Cassava
products. Cassava  starch. Processed products.  Fresh products. Roots,
Cassava  flour. Dextrins, Adheslives. Costs. Prices. Feonomics, Labor.
Processing.  Washing. Pressing.,  Rasping. Screening,  Silting. Drying,
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Industrial machlinery. Cassava meal, Cassava chips. Grinding. Packaging.
Storage. Consumption. Trade., Panama,

In a comprehensive study of cassava production and commercialfzation in
Panama, main crop charactervistics and production and marketing problems
were ldentifiled; factors limiting cassava  production in the country were
also detected. Industrial  Installations  for cassava  processing  are
described in terms of capactty, lIoncallzation, planted area, lufrastructure,
productfon process, Investment and required financing; thelr problems are
also discussed, Domestic and International markets are analysed as well as
the production forms of frosh cassava, floar  for human  and  animal
consumpt ion, cassava chips, and frozen cassava. A project for esta’s fshing
a cassava plant to preduce starch and dextrine for the manufaciure of
adhestives s described. 1t was  found that most cassava farmers use
traditional techpnology and are small farmers with scarce resources and
whose maln activity s cassava cultivation.  Solls, In general, present
lTow, Intermediate, and high contents of N, P, and K, resp. Ninety-five %
of the cassava crop costs correspond to labor and land costs; weeding uses
the greatest  amount  of labor, Flour obtained to  date  presents
bacterfological  problems  and  consumption  risks, Research  should  be
conducted on cassava production systems, cconomle weed control methods,
factors affecting vields, and impact of intvoduced techoology,  The program
to encourage cassava production must be developed parallel to fndustrial-
fzation projects. Also, ft {s recommended to (1) create a legal {nstrument
to promote the use of CF In breadmaking, () carry out studies on methods
of manutacturing CF to maximive fts yleld and on {ts use in the manufacture
of  sweet pasta, and  (3)  train  personnel, Wheat  and  maize  fmports
should be substituted with CM, It s suggested to restructure  the
production objectives of the plants of Montijo and Los Pozos., [CIAT]

0166

22083 BASLER, A. 19813, Manfok fiir die menschliche  erniibhrung — eine
sektoranalyse unter besonderer beriicksichripgung  Afrikas  sildlich der
Sahara. (Cassava  for  human  consumptior—:  sectoral  analysis  with
particular reference to Atviea south of the Sahara).,  Berlchte {iber
Landwirtschaft 61(4):548-588, Germ., Sum, Germ,, Engl., Fr., 42
Refs., I1las, [ Tnste, fiir Landwirtschaftliche tarktforschung,
Bundesforechnngsanstalt riir  Landwirtschatt Braunschwe {g-Vitkenrode,
Bundesalle 50, 3300 Braunschweip, German Federal Republic]

Cassava. Plant peographv. Production, Consumption. Feonomices. Processing,
tarketing. Developuent., Cassava producte. Prices, Costs. Starch crops,
Trade., Uses, Africa.

Despite the fact that cassava is the main subsistence crop fn many African
countries, Brazil, and Thailand, vields/ha have been falling {n recent
years, On av, more lond and morce working hours were used {n 1980 to
produce the same quantity produced in 1960, A major obstacle to Increased
use of cassava for human consuwmption Is the lack of adequate processing and
marketing facilities. A better use of the nutritfonal potential of this
crop would require an integrated program that included breeding of better
var., modernization of cultivation techniques and use of plant protection,
the scetting up of processing unics producing CF, the Introductio. of CF to
urban wholesalers, development of a protefn-enriched mixed flour based on
cassavity, the provision of advisory scrvices to apply these new technologles
fn local food industrics, and the adjustment of consumer prices to make
locally produced cassava products cheaper than tmported wheat products,
fWorld Agricultural Economics and Rural Sociology Abstracts]
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0167
26735 WENVENUTI, G. 1976. La yaca: téenlea del cultlvo y usos, (Cassava:
crop technology and uses).  Ecuador, Minlsterio de Agricultura y Gana-
derfa. Programa de Tubérculos y Rafces. Proyecto FAO-ECU/71/522. 39p.
Span., 7 Refs,, Hllus,

Cassava. Plant geography. Agronomic characters, Prant anatomy, Cultivation,
Climatic requirements, Temperature. Rainfall data. Light. Soil physical
properties. pH. Nutritional requirements. Toxicity. Roots. Cultivars. Sofl
analysis, Land preparation, Cottings. Propagacion, Plant ing, Cultivation
systems. Inter-cropping. Spacing., Timing. Fertiltzers., Water requirements
(plant)., Weeding., Herbicides. Erinnvis e'lo. Coclosternus. Silba pendula,

Bemisia, Mononychellus, Tetrvanychus  rricae.  Oligonvehus peruvianus,
Thrips. Atta, Rosellinia, Xanthomonas campestris pv. manfhotis,

Cercosporidium  henningsii, Cercospora caribaca,  Ofdium.  Collcetorrichum
manihot{s. Cassava Atrfcan mosale virus, Cassava  common mosaic vlirus,
Cassava veln mosafe virus, Pruning. Harvesting., Root productivity. Storage.
Rotational crops. Uses. Leaves, Vitamin content. Ecuador,

To promote cassava cultivation {n Ecuador, a detailed monograph on {ts
cultfvatfon and uses s presented, Regarding cultivation, aspects on the
plant, climate and sofl requirements, root toxicity, planted var,, and crop
management are described. Lists of different herbicides (dose and form of
application) and of main pests are fncluded, and the difterent uses that
can bhe given to cassava (Teaves, branches, stems, and roots) are discussed.
[CIAT)

0168

22700 BERNAL DF GOMEZ, R, 1984, Fvaluacion de un plan de transferencia
de tecnologla agricola distrito San Juan del Cesar,  (Fvaluation of an
agricultural  technoiopy  transfer plan for the San Juan del Cesar
district),  Tibaitatd, Colombia, Instituto  Colombiano Agpropecuario,
Boletfn de Investigacion no.69. 76p. Span., 16 Refs. [Inst, Colombiano
Apropecuario,  Scecion  de Investigacion en Comumicac{én, Tibaftatd,
Apartado Aéreo 151123, El Dorado, Bogoti, Colombial

Cassava, Technology, Technology evaluation. Technology transfer,
Statistical analysis,  Socio-cconomic aspects,  Cultivars,  Productivy ty.
Cuttiogs., Mite control, Acaricides. Timing. Weeding. Herbicides, Colombla.

The Instituto Colombiano Agropecuario (ICA) designed a technology transfer
plan to traln farmers of the San Juan del Cesar district, CGuajira, on seed
selection and disinfection and pest and weed controly the increase of
knowledge acquired by farmers participating in the plan would also be
determined,  The  hvpothesis, methodology,  population, varlables, data
collection techniques, and statistical analtyses arce described (n detall.
Ape of BB,%0 of the users ranged between 311-70 yr and 65,47 are Iterate.
Knowledge on seed selection and disinfection and mite and weed control
Increased considerably, All practices were adopted after the plan was
completed, Before the oxecution of the plan, information sources used by
the Tarmers were family, friends, and 1CA technicians, in that order; after
the plan, this order was  inverted, Communication media used In the
technology transter plan Included visits to the farms, demonstrvation of
methods  and  results,  civealar letters, f{nformation bulletins, rural
newspaper, billboards, and a mobile public address system; combined use of
these media contributed to the success of the plan. Age, scholarity, or
farm size did not affeect technology adoption. It {s recommended to broaden
transfer plans in the entire southern arca of the dept. of Guajira. In
desipgning  transfer plans, analysis of available media and  human and
economic resources must be kept in mind. Communtcation media preferraed by
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users must be selected. Tt 1s recommended to promote these transfer plans
not only in the agricultural area but also in the cattle raising area.
Visits to farms constitute one of the most effective means in the southern
Guajira zone. 1t was proved that the users consult written media when
technielans are not avallable. [CIAT)

0169
21425 BOX, L. 1984, Cuadros preliminares: encuesta de yuca. (Preliminary
results of a cassava survey). Santlago de los Caballeros, Repiblica
Dominicana, Centro de Desarrollo Agropecuario. Serie Investigacitn
Agro-Sociolégica sobre Yuca y Arroz. 59p. Span., Sum. Span. [Centro de
Desarrollo Agropecuarfo, Zona Norte, Apartado 700, Santiago, Repiblica
Dominicana]

Cassava. Bitter cassava. Sweet cassava. Cultivars, Cultivation. Socio-
economfe aspects. Productivity, Economics. Dominican Republic.

In the regions of Moca and Moncidn, Dominican Republic, 247 sweet and
bitter cassava producers were surveyed. Both populations are quite
different and a sample was selected from each to compare socloeconomic,
agronomic, and animal husbandry data. Different tables are presented on
crop, land, cultivated var,, inputs, and productivity. [CIAT)

0170
24717 BOX, L. 1982, Food, feed or fuel? Agricultural development
alternatives and the case for technologlieal {nnovation 1n cassava
(Manihot esculenta Crantz) cultivation. Quarterly Journal of
International Agriculture 1982 (Specfal issue):34-38., Engl., 37 Refs.

Cassava. Development, Cassava programs. Rescarch. Uses. Human rutrition,
Anfmal nutrition. Economics.

The case of cassava {s used to demonstrate 3 different types of develop-
ment, depending on 1its use, each with fts own rationalization and 1its own
groups of interest: (1) as food for humans (small producers), (2) as animal
feed (livestock in temperate zones), (3) as fucl substitute (in view of
petroleum prices). Reeent history of technological development is outlined
in terms of CIAT's achlevements. Based on this experfence, an argument 1s
presented in favor of an adaptive rescarch approach which considers the
need to remember small farmer conditfons. The dominant model fn the
development polieies of the countries is oriented toward the urban sector
causing technological fnnovation to be directed toward the selection of
particular crops, farmers, and crop utilization. CIAT's Cassava Program
has piaced more emphasis on animal feed than on human food, with fuels at
an intermediate position. However, since 1980 the priorfty of var,
selection or plant breeding has decrecased 1in  comparison with the
development of cultural practices; the research team 1s dedicated to
conduct research on and develop alternative cropping systems for small
farmers., The adaptive research approach 1Is discussed as an alternative for
agricultural development, [CIAT]

0171
23779 BRUINSMA, D.H.; WITSENBURG, W.W.: WURDEMANN, W. 1983, Cassav... 1In
. Selection of technology for food processing in developing
countries., Wageningen, Netherlands, Centre for Agricultural Publishing
and Documentatfon. pp.l113-158. Engl., 47 Refs., Tllus,

Cassava. Cultivatfon. Uses. Food products, Nutritive value. Toxicity.
Trade. Marketing. Cassava chips. Cassava products, Pellets, Cassava starch,
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Garl., Processing. Technology cvaluation. Washing. Peellng. Rasping.
Screening. Silting. Drying., Taplocas. Small-scale processing, Factorles,
Industrialization. Labour. Productior. Fconomics. Soclo-cconomic aspects,
Fermentation.

Aspects of cassava food processing In varlous countries are thoroughly
reviewed. Cassava planting and fts uses as foodstuff, as well as fts
nutritlonal and toxicity values, are discussed. World marketing and supply
of raw materlals arce described. Aspects of the basic process and of
small-, medfum~, and 1arge-scale processing of cassava starch are covered
as well as the processing of chips and pellets; avallable starch, chip, and
pellet production technologles are evaluated and revised. Technfeal,
ecological, economic, and soclopolitical aspects are discassed. Gari
production systems (traditional, post-traditional, and modern) are
presented and  these techniques are  evaluated from the economic,
administrative, and social pofnts of view. [CIAT)

0172

23426  CAPELLAN H., P.J.; PEREZ Coy L.E. 1983, Estudio econémico sobre el
costo de produccidn de la yuca amarga para diferentes niveles tecnolé-
glcos. (Liconomic study of the cost of production of bitter cassava for
different technological levels). Santiago de los Caballeros, Repiblica
Nominicana, Centro de Desarrollo Agropecuario,.  Serie [nvestigacidn
Agro-Socioldgica sobre Yuea y Arroz. 40p, Span. [Centro de Desarrollo
Agropecuario, Zona Norte, Apartado 700, Santiago, Repiblica Dominicana)

Cassava. Cultivation. Production. Technology. Feonomics. Land preparation,
Cultivation systems. Cuttings, Fertilizers, Insectfctdes. Planting.
Weeding. Harvesting. Distribution, Cultivars. Bitter cassava, Productivity.
Casave, Costs, Socio-cconomic aspects, Inter-cropping. Income. Marketing.
Dominican Republic.

Between April-May, 1982, 49 bitter cassava producers of the reglon of
Moncidn, Dominican Republic, were interviewed to find out production costs
and  the varlations of such costs depending on the level of technology.
Costs of bltter cassava estimated by the producers of La Slerra are 2,74
times higher than the production cost estimated and used by the Secretarfa
de Agricultura and the Banco Agrfcola to flnance cassava planting; these
product fon costs can be reduced by plowing with oxen and planting cassava
in assocfation with other Crops., I'f the labor used in the production
process is famfly labor, crop profitability is DRS43.13/tarea (1 tarca =
0.6 ha) at o market price of $5.00/quintal (1 quintal = 45.5 kg). if paid
labor is used, 93.10% of the expenses are absorbed by this cost and the net
benef{t s negatlive, Market Insecurity and low cassava prices are 2
problems that severely affect cassava producers of La Sierra.  Market
surveys should be conducted to determine support prices that guarantee that
the bitter cassava producer can sell his product with a margin of profic.
[C1AT]

0173
23701 CARVALHO, L.E. 1982, Pesquisa  teenoldglea no  desenvolvimento
agroindustrial ¢ comunitirio, (Technological rescarch In agrolndustrial
and communal development).  Alimentacao & Nutricao. Marzo 1983:30-32,
34-36, Port., Illus.

Casrava, Cassava meal. Development.  Socio-cconomic aspects,  Research.

Technology. Small-scale cquipment.  Marketing. Fconomlcs. Technology
transfer, Brazil
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The exp~ swe of  a farinha agrolndustrial  community module project,
conductet .n the Sapezinho community (San Felipe, Brazil) during 1979-81,
is reported.  The proicet faced numerous obstacles due to the difficulty In
adapting a technological rescarch  center  to  this  new  situation,
methodolopy, and objectives. lHowever, results are highly positive for an
Integrated rural development project that has  introduced technological
change at the Intermediate level in the reglonal cassava community, serving
as a development and technology transfer center for producers, Development
of projects of this nature at the farm level for other commodities is
recommended. [CTAT]

0174
22945 CENTRAL  TUBER  CROPS  RESEARCH  INSTITUTE. 1983, Two decades of
researck 1963-1983,  Trivandrum, India. Publication no.6. 223p. Engl.,
I1ius,

Cassava. Cassava programs. Developuent. Rescarch. Genetles. Cytogenetics,
termplasm.  Plant breeding.,  Hybrids.  Coltivation. Land preparation.
Planting. Cuttings. Spacing. Timing. Nutritional requirements, N. P. K,
Irrigation. Apricultaral time. Root productivity. $. Salinity. Cultivation
systems. Inter-cropping. Mycorrhizac, Plant physiology. Root development,
Growth., Developmental stages. Plant development. Diseases and pathogens.
Cassava  AMrican  mosate  virus.  Cercosporidium  henningsif. Fusarium.
. Tissue culture. Apical meristems. Plant growth substances,
1ioorientalls, Oligonychus biharensis, Tetranychus cinnabarinus,
Thrips. Rodents. Bemisfa. Aonidomvtilus albus, Uses, Cassava
chips. Small-seale equipnent. Processing, Roots. Deterloration. Storage.
Vascular streaking. Moulds. Cyanogenle glucosides, Toxicity. Blochemistry,
Alcohol, Fermentation, “assava starch, Protein enrichment. Food products.
Feeds and feeding, Statistical analysis, India,

Research  activities of  the Central Tuber Crops Rescarch Institute in
Trivandrum, Indfa, from 1963 to 1983, are summarized, covering historical
nerspective,  geneties,  cvtogenetics  and  breeding, crops  and  solls,
physiotopy, pathology, entomology, technology, extension cducation, and the
regional  center  in Bhubuaceswar. Ubjectives proposed for the center
included improvement of yvield, quality, and pest and discase resistance of
root  and  tuber  crops,  among them  cassava with  relation to CAMV,
Cercosporidium henningsif, Fusarium sp., Pscudomonas sp., Futetranychus
orientalils, oligonychus biharensis, Tetranychus cinnabarinus, Retithrips
syriacus, Bemisia tabaci, Aonidomytilus albus, Araccerus fasciculatus, and
rodents, Technology ecnphasizes the processing of cassava chips, manual
equipment  to  cut  cassava,  postharvest root  deterioration.  vascular
streaking, mlcroorpanfsms  associated with root deterforatica (Rhizoous
oryzae), techniques to lengthen the shelf 1life of cassava, cyanogenice
glucosides, effects of processing oa glucosides, and cassava utilization in
human and animal nutritlon and for Industrial purposes. The training aad
extension process as well as statlistic, biometric, and cconometric studies
arce described in detall., [CIAT]

0175
23780 GOMEZ F., 1, 1984, El cultivo mecanizado de yuca, como aportacidn
en ¢l nuevo lorizonte allmentario mexicano.  (Mechanized cassava culti-
vation as o contribution to the Mexican food horizon). México, Secre-
tarfa de Agricultura y Recursos Hidrdulicos, 22p. Span,

Paper presented at Seminario Naclonal  sobre Yuca, Perspectivas del cul-
tivo en México, lo., México, 1984,
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Cassava. Cultivation., Mechanization. Soclo-cconomle aspects. Labour. Inter-
cropping. Cultivation systems. Costs, Economles. Planting, Spacing,
Agricultural cquipment. Distribution. Development. Uses. Mexico.

The current cassava production problems In Mexico are discussed, with
emphasis on labor and the need for mechanization. The potentlal of cassava
for its production In intercropping systems, using the ridgue~alley system
(double rows), is analyzed.  The bases for proper managenent of a central
office for cassava machinery are discussied, The proposed operations for
the mechanization include the construction of a read infrastructure as far
as the cassava crops, land preparation. planting, i{rrigation, herbiclde and
fungictde applications, supervision, futeprated  harvest,  and  the
transportation of the product from the field to the agroindustry. It is
recommended to climinate within the form of cassava cxploitation the system
of employing by the day, and to take advantage of the whole plant. | CIAT)

0176
24739 JACKSON, T1.C. 1968, Tae Chinese taploca Industry, In .
Planters and speculators: Chinese and European Agricultural Enterprise
in Malaya 1786~1921, Kuala Lumpur, Malaysia, Untversicy of Malaya
Press. pp.52-83. Engl., 66 Kefs.

Cassava, Economies, Industrialization, Development, Cult lvation.
Cultivation systems. Shifting cultivation. Factories. Power sources. Swine,
Animal nutrition. Prilces. Legal  aspects.  Trade. Marketing, Cassava
products, Cassava flour. Taplocas. Soclo-cconomic aspects, History, China,

A brief historical overview of the introduction, cultivation, and pro-
cessing of cassava in China is presented,  The cultivation syeiem and
planting of cassava in Malaceca (1850-96) and in other parts of Western
Malaya, and the cexpansion toward Negri Sembflan between 1875-1901 are
descrlbed. Finally, the soclocconomic characteristics of the cassava
industry in China, the colonization based on the planting of cassava, and
the decline in the planting of cassava {n the country as a result of
different governmental policies during carly XX century arve discussed.
[ClAT)

0177

24727  JARA, R, 1985.  Andlisis comparativos fIsicos y ccondmicos de los
principales rubros explotados a nivel nacional correspondientes a las
campaiias agricolas 1982/83-1983/84, (Comparative physical and cconomie
analyses of the main [tems explofted at the natfonal tevel corresponding
to the 1982/83-1983/84 agricileural campalgns).  San iorenzo, Paraguay,
Ministerio de Agrlcuitura y Ganaderfa. Servicio de Eztension Agricola
Canadera. Proyecto de Tecnologfa para Pequeios Agricultores., 19p. Span.,
Sum. Span., 2 Refs.

Cassava. Fconomics, Prices. Costs. Income. Paraguay,

The Rural Administration Subprogran of Paraguay was partially evaluated at
the national level, during 2 agricultural canpalgns (1982-83 and 1983-84),
and during the same period the physical and cconomic results of 9 crops
(cassava, cotton, matze, bean, groundnut, onion, rice, watermelon, and
sugar cane) were analyzed.  For the st campaign, the data were extracted
irom the records and analyses of the rural enterprise of a total of 352
producers and 6 reglonal rural development centers (Ybycuf, Caacupé, Cnel.
Bogado, 1ttd, Pilar, and San .Juan Bta. Misiones), fncluding a total of 32
agencies and 34 paratechnicions.  For the 1983-84 agriculeural campaign,
the data were taken from 5§40 producers and 7 reglonal rural development
centers (Ibycuf, Caazapd, Cnel, Bogado, Itd, Ptlar, San Juan Bta. Misiones,
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and Caacup@) with a total of 48 agencles and 54 paratechnicians. *11 the
crops Increased thely harvested area and their total production by 89%;
cassava Increased by £5%Z. The total cost, gross income, net income, and
inceme return ratio of cassava increased by 39, 49, 52, and 5%, resp. The
gross Income and total net income [n real values increased for all crops by
27 and 41%, resp., which Indicates an ceonomic advance achieved by the
producers. [AS-C1AT]

0178
22032 JOHNSON, B.B, 1981. Necessidades soclals, P & D e potencialidades
da mandfoca do PROALCOOL. (Social neceds, production and development,
and potential of the cassava of PROALCOOL). Sao Paulo~SP, Brasil,
Universidade de Sao Paulo. Programa de Administracao em Clencia e
Teenologla., 27p. Port., Sum. Port,

Paper presented at Simposio de Pesquisa em Administracao de Clencla e
Tecnologia, 6o., Sao Paulo, 1981,

Cassava, Development., Feonomles, Socio-cconomic aspects, Income.
Technology. Technology transfer. Alcohol. Productlon. Processing. Uses.,
Cultivation. Productivity. Industrialization. BRrazil,

The socfal and cconomlc feasibility of cassava cultivation, especlally in
NE Brazil, is discussed. Technologlcal projections are given to show the
fmportance of this option in the National Alcohol Program (PROALCOOL) and
the nced to par more attentlon to the agrleultural and Industrial
technological development of cassava, [AS=CIAT]

0179
24572 JOUNSON, T.M,; KEMP, D.C.; PAYNE, P. 1981. Mechanisation of
cassava production. Bedford, England, National Institute of Agricultural
Engincering. Overscas Divisfon. 17p. Engl., Sum. Engl. [Overseas
Division, Natlonal TInst. of Agricultural Engineering, Wrest Park,
Silsoe, Bedford, England]

Paper presented at Internatlonal Workshop on Cassava, Bangkok, Thailand,
1981,

Caszava, Agricultural equipment. Development, Cultivation. Mechanization.
Weeding. Harvesting. Economics, Planting.

A general outline is given of the options for mechanizing the various
stages of cassava production up to transporting to the factory. Harvesting
constitures the main problem for mechanization at the present. As a
harvesting aid, the CIAT blade is cheap and effective in drier soils,
whereas for wet solls clevator diggers have proved the most reliable.
Plant breeding could case the harvesting problem, particularly to red:ice
the spread of roots, and line 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 1s given.
[AS]

0180
24713 MacBAILEY, F.E. 1983, The social and cultural factors involved in
production by small farmers in Cameroon of plantain and cassava and
thetr marketing. Parls, United Nations Educational, Scientific and
Cultural Organization. Division for the Study of Development,
Reports/Studies no.21. 87p. Engl., 10 Refs., Tilus.
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Cassava. FEconomics. Sociu-cconomic aspects. Cultivation. Land preparation.
Cultivation systems. Marketing. Cameroon.

A brief overview of Africa's food production situation is presented, and
cassava and plantain producing regions in Cameroon are described in terms
of history, climatfc requirements, and national economy., The situation of
the Cameroonian farmers in relation ta land  use patterns, size of
landholdings, and living conditions is analyzed.  Production processing and
marketing  of  cassava  and  plantatn, structural  and cultural factors
fnvolved, technical knowledge, and use of farm equipment are discussed,
Finally, socifal relations of production, work organfzation, types of labor
used (family, work team, or community labor), coordivation of tasks, and
management are considered.  Recommendatlons are made regarding government
policy on  food crop production, farmer cducation, Infrastructural
development, agricultural research and extension. [CIAT]

0181
23775  NGHIEP, L.T.; LYNAM, J.K. 1985, The impact of improved cassava
technology on small farming fn Colombia. In Ohkawa, K.; Ranis, G., eds.
Japan and the developing countries: a comparative analysis. Tokyo,
International Development Center of Japan and the Feonomic Growth Center
of Yale University. pp.110-13]. Engl., 3 Refs,

Cassava., Cultivars. Cultivation. Income. Eeonomics, Technology. Cultivation
systems. Inter-cropping, Mafze. Prices. Costs. Labour. Harvesting. Timing.
Harketing. Fresh products, Cassava starch., Fallowing. Sof) fertility.
Technological package. Planting. Spacing. Cuttings, Technology transfer.
Fertflizers, Productivity. Mathematical model. Colombia.

An attempt to specify potential fpact of new cassava var. on cropping
patterns, farm incomes, participation of production factors, and supply of
food and farm products for industrial use is presented with emphasis on
small farms and based on data obtained in Media Luna, Colombfa. A lipear
programuming model {s used in which a representative farmer maximizes his
agricultural Income by allocating his family labor and land among different
crops.  Impacts of improved cassava technology are derived by comparing
solutlons of the model with and without technology . In the case of
traditional  technology, technical coefficlents  of  cassava var. and
alternative crops and market constraints are based on data from a farm
survey conducted in Media Luna.  Yields, labor Input, and fertilizer
fnput/ha ror improvad technology are summarized on the basis of several
Interim results obtained by CIAT's Cassava Program. The model consists of
21 activities, 1 objective function, 9 labor constraints, 9 land
constraints, and 9 market constraints, The main effect of improved cassava
technology is the Increase In effective area of cultivated land, followed
by an increase in labor demand. The process of substituting fallow land by
fertilizer use would .acrease labor productivity and farm incomes, and at
the same time would allow the supply of food (fresh cassava, maize) and raw
materials  for Industrial use (cassava and sesate) . Improved  cassava
technology, cexpected to have the described impacts, would adjust to the
small-scale component of the agricultural development strategy for lLatin
American countries. [CIAT)

0182
24081 PARAGUAY. MINISTERIO DE AGRICULTURA Y GANADERTA. SERVICIO DE EXTEN-
SION AGRICOLA GANADERA. 1985, Informacliones basicas scbre la mandioca
en ¢l Paraguay. (Basfc inforwation on cassava 1in Paraguay). San
Lorenzo. 25p. Span., 13 Refs.
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Cassava, Cultivation. Climatic requirements. Temperature. Rainfall data.
Soil physical properties. pH. Land preparation. Timing. Planting. Spacing.
Cultivars, Cuttings, Weeding. Diseases and pathogens. Injurious insects.
Injurious mites. Insect control, Storage. Harvesting. Root productivity.
Cultivation systems. Inter-cropping. Productfon. Costs. Prices. Consump=-
tion. Marketing. Cassava products, Cassava starch, Development, Paraguay,

A detatled preliminary diagnosis 1s 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 productfon costs and productivity are
presented.  The country produces excess cassava that could be used for crop
{ndustrialization and diversification. Principal cassava rescarch areas
include var. characterization and classification; theilr response to NPK,
pests, diseases, and low fertility acid soils; var. performance in dif-
ferent ecosystems and In assoclation with othe ipecles; and harvesting
methods.  Postharvest aspects such as storage systems, DM determination,
and var. resistant to deterioration should be studied. It 1is proposed to
carry out trials {n pliot plants on natural cassava drying for feed
concentrates and on the manufacrure of cassava bread flour, and to study
starch extractfon and drying methods, the use of their by-products, the
economle feasibility of alcohol production, and the perspectives of the
domestic and foreign trade of by-products. [CIAT]

0183
23498  PHILIPPINE COUNCII. FOR AGRTCULTURE AND RESOURCES RESEARCH AND DEVEL-
OPMENT, 1983.  The Philippines recommends for cassava. Los Banos,
Laguna, Tcchnical Bulletin no.19-A. 70p. Engl., 39 Refs., Illus.

Cassava. Cultivation. Climatic requirements. Temperature., Rainfall data.
Sofl requirements. Cultivars. Land preparation. Planting. Cuttings. Timing.
Spacing., Weeding., Fertilizers. N. P. K. Zn. Mg. S. Tetranychus telarius.
Tetranychus kansawai. Safssetia nigra. Noxious animals. Cercosporidium
henningsii, Cercospora carfbaca., Xanthomonas campestris pv. manihotis.
Fomes lignosus. Harvesting. Roots. Storage. Processing. Cassava products,
Cossava starch., Cassava chips. Taplocas. Pasta. Taploca macaroni. Uses.
Alcoliol. Waste utilization., Econumics. Income. Costs., Philippines.

Recommendations for the production and processing of cassava 1in the
Philippines are glven., Climate (temp., precipitation, and alt,) and soil
requirements are Indicated. Recommended c¢v. PRC-24, PRC-13, Hawaiian 5,
Datu 1, and Lakan 1 are described. Recommendations for soil preparation,
planting, planting time and spacing, cutting treatment, weeding, and
fertilization are presented. Mite damage s described and control measures
are glven for Tetranychus telarius and T. kansawai. Tmportant insects
Include Chrysomphalus ficus, Safssetia nigra and §. coffeae; other pests
include rats and wild boars. ‘the diseases caused by Cercosporidium
henningsii, Cercospora caribaca, Xanthomonas campestris pv. manihotis, and
Fomes 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
fs highlighted among the industrial uses of cassava; 1ts process 1is
described as well as the 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 pofsoning. [CIAT]

0184
24577 TPROVERBS, G. 1985. Why cassava prouduction in Barbados. In Seminar
on Cassava Productlon, St. Thomas, Barbados, 1985. Papers presented. St.
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Michael, Barbados, Caribbean Agricultural Rescarch and Development
Institute, pp.6-8. Engl. [Caribbean Agricultural Rescarch & Development
Inst., Cave Hilt Campus, St. Michael, Barbados]

Cassava. Production. Mechanfzatfon. Cultivation. Planting. Harvesting.
Drylng. Feeds and feeding. Swine. Poultry. Barbados.

The history of cassava cultivation in Barbados 1s briefly discussed,
Reasons to Increase its production are presented and analyzed, the main one
being the substitutlon of cassava for imported maifze in animal feed.
However, there are some constraints that make cassava  product{on not
cconomically competitive. Work carrfed out by the Caribhean Agricultural
Rescarch and Development Institute, the Barbados Agricultural Development
Corporation, the Barbados Sugar Industries lLimited, and the Ministry of
Agriculture, to overcome these constraints, is ment{oned. [CTAT]

0185
23451  SANARRUSIA V., E. 1983. Estudlo analftico sobre situaclén y expec-
tativas del cultivo de yuca en Costa Rica. (Analytical study of the
situation and expectations of cassava cultivation In Costa Rica). San
Jos&, Costa Rica, Ministerio de Agricultura y Ganaderfa. Direccidn de
Mercadeo Agropecuario. 54p. Span.

Cassava, Cultivation. Socio-cconomic aspects,  Technology,  Feeonomics.,
Consumption. Trade. Prices. Cassava meal, Fresh products. Roots. S.orage.
Uses, MHNuman nutrition. Animal nutrition. Cassava chips. Drying ‘osts,
Labour. Cassava flour., Composite fleurs, Bakery products. Deve. «uent.
Costa Rica.

A prellminary program Is presented with solutions to avoid the economlc and
soclal consequences of cassava overproduction {n Costa Rica in late 1983.
The case of cverproduction, estimated to be 30,783 MT, originated {n 1982
when  the low production did not supply  the external market, with
considerable fncreases in prices and high incomes for producers, in
addition to promotion by Interested foreigners. The Internal and external
markets are analyzed and possible solutions are given on how to use the
surplus for human food, animal feed, and fadustrial purposes. An analysis
is made of the reopening of a cassava cidp dehydration plant, a proposal
made by exporters to Increase cxports, production of CF for breadmaking,
and of an {ndemnity plan for cassava producers. [CIAT)

0186
23783  SANINT, L.R. 1983, Demand ror carbohydrate foods in Colombia and
Venczuela, Washington, D.C., United States Department of Agriculture,
Economic Research Service. Foreign Agricultural E snomic Report no.187.
27p. Engl., Sum. Engl., 67 Refs.

Cassava. Economfcs. Consumption. Trade. Rice. Maize. Wheat flour. Potatoes.
Banana-plantains. Colombla, Venezuela.

The changes In avallabhility and consumpt fon of 6 staple carbohydrate foods
(wheat, maize, potatoes, rice, cassava, and plantains) in Colombia and
Venezuela were analyzed. The study perfod 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
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doubled thefr consumption of rice. Yet both countries continued to
Increase their imports of U.S. wheat and malze, The study explains that
the increase in rice consumptlon was mostly due to its favorable price and
rising consumer incomes. Although Venczuelan 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 in both countries. [AS]

0187
23784 SANINT, L.R. 1983. A statistical and methodological supplement to
demand for carbohydrate foods in Colombia and Venezuela, Washington,
D.C., Unfted States Department of Agriculture. Economic Research
Service. Internatfonal Economics Division Staff Report no.AGESR30718.
42p. Engl., Sum. Engl,., 67 Refs,

Cassava. FEconomics. Statistical analysis, Stat{stical data. Prices. Trade.
Consumption. Income. Costs. Food energy. Rice, Malze. Wheat flour.
Potatoes. Banana-plantains. Colombia. Venezuela.

A complete description of data, definitions, sources, and methods used in
analyzing carbohydrate demand in Venczuela and Colombia from 1956 to 197/
Is presented.  The 6 staples studied were rice, maize, wheat, potatoes,
cassava, and plantains.  Remarkable increases in rice production have
occurred in Colombia and Venezuela durfng the past 25 yr. Retall rice
prices fell compared with cther carbohydrates (except wheat flour) and
consumers more than doubled thefr consumption of rice. Yet both countries
continued to increase their fmports of U.S, wheat and maize. The increase
in rice consumption was mostly due to {ts favorable price and rising
conswmer Incomes. [AS]

0188

23741 SOLEY M., A. 1983. Estudio de oferta de yuca; tiquisque, fampf,
malanga y fame en slete ferias del agricultor durantz ocho meses
1982-1983.  (Study of the supply of cassava, cocoyam, taro, and yam in
seven agricultural fairs during cight months of 1982-83). San José,
Costa Rica, Ministerio de Agricultura y Ganaderfa. Dircccién de Mercadeo
Agropecuario. Departamento de Andlisis y Proyectos. Serie: Oferta de
Productos HortifrutIcolas no.1-83. 31p. Span., Illus.

Crssava, Dioscorea. Xanthosoma sagittifolfum. Colocas'a esculenta. Starch
crvps, Production. Consumption. Economlcs. Trade. Marketing. Costa Rica.

Based on weekly collected data by the Direecidn de Mercadeo Agropecuario
during 8 wo. starting Oct. 1982 through direct interviews to farmers at the
main fairs of Costa Rica (Guadalupe, Zapote, Desamparados, Alajuela, San
Ramén, Heredia, and Hatillo), the main producing zones of 5 crops
(including cassava), periods of the ycar with high and low production
levels in cach zone and {in the country, and total supply of crops were
determined.  The largest vol, of cassava In the falrs (125,862 kg) was
offered in Jan. 1983, followed by that of Feb. (115,045 kg); the lowest
vol. was offered in Dec. (84,910 kg). Cassava production, ecxports, and
internal consumption estimates for 1983 are included. Cassava vol. sold ¢t
the 7 fairs 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 SPIFSMALER, A.K. 1975, Industrializacién de la mandioca - produc-
tos flinales. (Cassava Industrializatlomend products). Asuncién,
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Paraguay, Instituto Naclonal de Tecnologfa y Normalizacién. 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 thelr production In Paraguay. The use of cassava starch in other
products is recommended and a list of these products {s given., [CIAT]

0190
24549 SUPERINTENDENCIA DO PLANO DE VALORIZACAO ECONOMICA DA REGIAO DA
FRONTEIRA SUDOESTE DO PATS. BRASIL., 1966. Mato Grosso: agricultura-
pecuaria. (Mato CGrosso: agriculture and animai husbandry). Brasil,
Servico de Estatistica. 82p. Port.

Cassava. Fconomics. Production. Brazil.

Statistical data on agriculture and animal husbandry arce presented for the
municipalities of the Pantanal regfon, state of Mato Grosso, Brazil; these
were taken from the Depto. Estadual de Estatfstica do Mato Grosso. In
relation with the area, production, anc av. yleld from 1959 to 1965, the
data of the S5 maln products of the region (rice, sugar cane, beans,
cassava, and mafze) are presented br product and by municipality,
[AS (extract)-CIAT])

0191
23029  TANZANTA. MINISTRY OF AGRICULTURE. 1982. Price policy recommendn-
tions for the July 1982 agricultural price review. Annex 2: sorghum,
millets, cassava & beans (prices for 1983/84 marketing scason). Dar es
Salaam, Marketing Development Burcau. 5lp. Engl., Sum, Engl,

Cassava. Cassava f{lour. Economics. Production. Marketing, Costs. Prices.
Consumption. Trade. Tanzania.

Cassava, sorghum, and bulrush millet are considered as the main drought-
resistant staples {n Tanzania. Among pulses, beans are considered to be
the most f{mportant since they satisfy more protein requirements in low
Income groups in both rural and urban arcas. No reliable figures exist on
the production of drought-resistant staples and beans. In 1982-83 the
government decided to introduce differentiated producer prices with the
purpose of achieving selr-sufficfency in food for cevery 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 smallholder production by
traditional and {mproved means in 1982-83 were estimated to be Sh 8.87 and
Sh  21.34/man-days, resp., for cassava. Since 1979 the purchase of
drought-resistant staples and beans has declined; the possible recasons are
discussed, It 1s recommended to allow the sale of drought-resistant
staples  and  beans, and their products, at full cost prices and
differentiated among reglons according to the comparative cost advantage.
Transportation was f{dentified as the most costly clement of marketing
costs;  therefore rationalizarion of the interregional transport was
initiated based on anticipated food supply status, [CIAT]

0192
24066 UNNEVEHR, L.J. 1983, Transport costs, tariffs and the influence of
world markets on Indonesian domestic cassava prices, Bulletin of
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Indonesian Economic Studies 20(1):30-43. Engl., 10 Refs., TIllus.
[International Rice Rescarch Inst,., Manila, Philippines]

Cassava. Fconomics. Prices. Trade. Marketing. Distribution. Dried roots.
Cassava starch. Mathematical model, Indonesia.

The hipgh and stable world cassava prices set by the FEuropean Community
determine the level of export and import price bounds for Indonesian
domestic prices. But domestic prices can vary Independently of world
prices, duc to transport costs and government policy. During exporting
periods there are strong varlations between world and domestic supply and
demand. Cassava prices risce 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 {mport tariff, domestic
prices at port can ncarly 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 1In cassava prices do not
indicate imperfect markets but rather the {mportance of internal transport
costs. Government policies such as the devaluation of the rupiah in 1978
had a dramatfc cffect ou cassava prices and exports. The normally
redundant starch {import tarkff allowed greater domestic price variation
during periods of food shortage especlally in 1975 and 1976, which stopped
poorer consuners, 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.,
11lus.

Cassava. Production. Gari. Food cnergy. Processing. Development. Economics,
Trade. Costs. Cassava chips. Cassava starch. Rescarch. Cuttings. Selection,
Cassava bacterial blight. Cassava African mosaic virus. Nigeria.

The worldwide iImportance of cassava, particularly in Africa, 1s discussed.
Its nutritional role 1s analyzed as well as that of the gari processing
plants installed in Nigeria. The cexport potential of cassava is presented
and the uses of cassava chips and cassava starch are Indicated. Finally, a
new rapid productinn system of cuttings and the work of the International
Institute of Tropical Agriculture on the production of disease-free
propagation material are mentloned. [CIAT]

0194
24729  WELSCH, D.E, 1984, Prospects for cassava in the world economy in
the year 2000, Minncapolls, University of Minnesota. 12p. Engl., 6
Refs.,

Paper presented at the Workshop on the Future Potential of Cassava in
Asia and the Rescarch Development Needs, Bangkok, Thailand, 1984.

Cassava. Economics. Consumption. Production. Prices. Marketing. Trade.
Africa. South Amerlica. Asia. Thailand. Europe,.

Based on political, sclentific, and demand and supply assumptions, the
prospects for cassava 1n the year 2000 are presented, The current
production and utilization of cassava 1n Africa, Latin America, Asta, 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 {nvolved are Indicated., [CIAT]

See also 0021 0022 0030 0032 0045 0089 0103 o107
0111 0116 0117 0118 0124 0141 0142 0143
0144 0147 0148 0149 0152 0153 0198 0202
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KOO OTHER ASSOCIATED COMMODITIES

KOl Rotational Schemes and Intercropping

0195

237/8  ARTAS F., J.; OBANDO G., L. 1984, Siembre yuca intercalada con
frijol y aumente la productividad de su cultivo de yuca. (Grow cassava
intercropped with beans and Increase the productivity of cassava).
Tibaitatd, Instituto Colombiano Agropecuario. Programa de Cultivos Mil-
tiples. Plegable Divulgativo no.179. 4p. Span., Tllus. {Centro Nacional
de TInvestigacidon Tibaftatd, Apartado Aéreo 151123, El Dorado, Bogotd,
Colombia]

Cassava. Beans. Cultivation systems. Inter-cropping. Planting. Timing.
Fertilizers. Weedlng. 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 productlvity, Improve the {income, and
obtain foods with high nutritive value. Plant{ng distances, planting and
harvest times, weeding, fertilization, pest and disecase control, costs, and
yields aze indicated. [CIAT)

0196
21155  CAETANO, L.F. 1983. Comportamento de cultivares de mandioca
(Manfhot esculenta Crantz) ¢ de feijao (Phascolus vulgaris L.) em
plantio consorciado. (Performance of cassava and bean cultivars grown
in association). Tese Mag.Sc. Vicosa-MG, Brasil, Universidade Federal
de Vicosa., 61p. Port., Sum. Port., 2! Refs., Illus,

Cassava. Phaseolus wvulgaris. Climatic requirements. Sofl 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., Braz:

In the municipality of Coimbra, MG, Brazil, the performance of 2 cassava
cv. Branca de Santa Catarlna and lracema, intercropped with 2 bean cv. with
different growth habits and vegetative cycles, and with different bean
population densities, were studied; implications of the assoclation 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 days 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, HI, root DM content, and
carboliydrate content in the green part, LER and gross income of the
association were also evaluated, consldering the price ratios between the 2
products, Productivity of cassava roots was reduced by 25.1, 35.6, and
48.27 when cassava was Intercropped with 1, 2, and 3 rows of beans, resp.
Cv. Branca de Santa Catarina produced more roots and carbohydrates and was
more competitive than lracema, even thongh the wt. of the aerlal part of
Tracema was greater. [CIAT)

0197
23175 CAETANQ, L.F.; SILVEIRA, A.J. DA; VIEIRA, C.; CARDOSO, A.A. 1982.
Produtividade da mandioca ¢ do feljoelro-comum cultivados em consorcio,
(Productivity of intercropped cassava/beans). In Reuniao Nacfonal de
Pesquisa de Feljao, la., Goianfa, Brasil, 1982, Goianla-G0, Centro
Nacional de  Pesquisa-Arroz, Feljao. pp.109-111. Port. [Depto. de
Fitoteenia, Univ. Federal de Vicosa, 36,570 Vicosa-MG, Brasil)

Cassava. Phasecolus  vulearis, Inter-cropping. Cultivars. Cultivation.
Fertilizers. N, P, K. HRoot productivity. Productivity. Statistical
analys{s. Brazil,

In a fleld tria! at Colmbra, MC, Brazil, cassava cv. Branca de Santa
Catarina and Iracema were planted in 1,40-m rows with 0.40 m between plants
and given a basal dressing of 90 kg P and 90 kg X, and 30 kg N/ha
broadcasted 6¢ days after planting. Phascolus vulgaris cv. Negrito 897 and
Preto Sessenta Dias 533 were sown between the cassava rows at 10-15 sceds/m
and fn 1, 2, or 3 rows and given N, P, and K at 30, 80, and 40 kg/ha,
vesp.,, with an additional 30 kg N 27 days after cmergence, Mean cassava
root and P. vulgaris seed yiclds were 18,9, 16.3, and 12.9 t/ha and 1317,
1545, and 1816 kg/ha for 1. 2, and 3 rows, resp.  The interaction between
cassava and P, vulgaris ¢, was significant. [Field Crop Abstracts)

0198
22784 FEAU, C. 1980, Les cultures vivrieres. (Food crops). In .
Section agropedologic. Rapport de synthese avril 1977 Juin 1980,
Yaounde, Cameroon, Societe de Developpement du Cacao. pp.23-50. Fr., 9

Refs.

Cassava. Cultivation. Cultivatfon systems. Inter-cropping. Groundnut,
Maize. Fallowing. Fertilizers. N. P. K. Root productivity. Socio-cconomic
aspeces, Prices. Cameroon.

The subsistence cultlvation system used by cacao producers in Cameroon 1is
described. It {s basfcally a fallow system whose duration depends on
demographic pressure. Peanuts, cassava, tania, and mafze are intercropped;
the system utilizes a large part of arable land. In order to eliminate
this barrier to land and labor availability, continuous planting trials
were established {n 3 loecalities with pald labor to insure constant
conditfions, Plantain, peanut, tania, sweet potato, cassava, and malze were
planted. Some plots were under shade (provided by plantains); others, such
as where cassava was planted, did not have shade. Cassava was intercropped
with peanuts at 1 x 1 m, for a plant density of 10,000 plants/ha., Plots in
one of the localities had to be abandoned after the ist 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. The need to continue with these
trials as long as possible in order to confirm results is indicated; in
addition, sfnce the system does not satisfy traditional food requircments
(excess of mafze, peanuts, and plantains and deficit of cassava and
tania), adjustments to the system are recommended. [C1AT]
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0199
23226 MATTOS, P.L.P. DE; SOUZA, A. DA S.; CALDAS, R.C. 1982, Consorclacao
de mandioca em fi'eiras duplas com Vigna. (Intercropping cassava grown
in double rowe wlth Vigna). Revista Brasilefra de Mandfoca 1(1):61-65.
Port.,, Sum. Port., Engl.,, 11 Refs.

Cassava, Cultivation. Planting. Spacing. Inter-cropping. Cowpea. Climatic
requirements. Land preparation, Fertilizers. N. P, K. Productivity. Root
productivity. Starch productivity. Statistical analysis. Brazil,

Results are presented of an expt. on cassava cv. BGM=116 (crect type)
assocfated with cowpea cv. CV 489 conducted fn 1981-82 at the Centro
Nacfonal de Pesqeisa de Mandioea e Fruticultura (Cruz das Almas, BA,
Brazil), A randomized complete block design was used which consisted of
different planting distances. It is possible to intercrop cassava grown in
double rows since this system gave higher productivity than the traditional
Intercropping system. The best combinat lon was cassava grown in double
rows spaced at 2,00 x 0.60 x 0.60 m with 4 rows of cowpea between the
double rows of cassava. [AS]

0200

24061  MORENO, R.A. 1979, Algunos  sistemas de produccidn de cultivos
anuales de pequeiios apricultores en el Istmo Centroamericano,  (Some
productfon systems of annual crops of small farmers 1in the Central
American  Tsthmus). In Curso sobre Control lutegrado de Plagas en
Sistemas de  Produccion para Pequeios Agricultores, Turrialba, Costa
Rica, 1979. Documento presentado. Turrialba, Centro Agronémico Tropical
de Investigacién y FEnsefianza. P'rograma de Cultivos Anuales. pp.35-65,
Span., 5 Refs., Illus,

Cassava. Cultivation. Cultivation systems.  Rotational crops. Malze,
Planting, Spacing. Weeding, Land  preparation, Fertilizers,. Root
productivity. Central America,

The broad production range of annual crops existing among small farmers in
the Central American Isthmus is analyzed, using rafnfall as the determinant
varfable and with examples organized according to rainfall pattern in: (1)
humid tropics—without dry scason, with Hghtly pronounced dry season, and
with marked dry scason, and (2) dry humid tropfes—lightly pronounced
interestival dog days and pronounced interestival dog days (1500 and less
than 1000 mm total annual rainfall). For humid tropical reglons with no
dry  scason  and  with total amnual rainfall over 4000 mm/yr, the
malze-cassava production system of small farmers in the Atlantic zonec of
Costa Rica s presented. The sequence of activities of the system s
detailed; once maize has flowered (March-April or Sept.-0ct.), cassava is
Intercropped at 1.0 4 1.0 m (10,000 plants/ha) between malze ptants planted
at 0.5 x 1.0 m (40,000 plants/ha). Advantages of this relay crop
production system {uclude a longer LAD, soll preparation common to both
crops, reduction {u weed bfomass Increase, and only one fertilization for
maize, teaving the residual fertillzer for cassava. Farmers obtain an av.
of 2t mafze and 30 t cassava/ha. [CIAT])

0201

24573 PASARIBU, D.; EFFENDI, S. 1977, Pengarubh  tipe, jarak tanam dan
populasi ubi kayu terhadap hasfl ubi-kayu, jagung, padl gogo, kacang
tanah dan kacang uci dalam satu pola pertanaman. [The eftect of cassava
plant type, plant spacing and density on the productivity of cassava,
mafze, upland rice, groundnut, and rice bean (Phaseolus calcaratus) in a
cropping system]. Bogor, 1Indonesia, Lembaga Pusat Penellitian, 10p.
Indon,
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Paper presented at the Seminar on Cropping System, 3rd., Bogor, Indone-
sia, 1977.

Cassava, Cultivation systems. TInter-cropping. Planting. Spacing. Cultivars.
Root productivity. Indonesia.

At the Tamanbogo substation of the Central Research Institute for Agricul-
ture (Lampung, Indonesia), a fleld trial was conducted to determine the
cffect of plant denslity on the yleld 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, malze and upland rice werc planted In between rvows; after
harvesting the rice, groundnut was planted, and after the latter was
harvested, rice bean (Phaseolus calcaratus) was planted. Malze and upland
rice were not affected by the space occupled by cassava plants ror by plant
density. However, groundnut yleld was affected by plant spacing; the wider
the space between cassava rows, the smaller the reduction in groundnut
yleld. Cassava yleld was also affected by plant populatfon; the highest
yleld (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/ha. [CIAT]

0202
23770  PRABHAKAR, M.; NAIR, G.M. 1984. Iantercropping in cassava., Indian
Farming 34(1):9-10. FEngl., Illus. [Central Tuber Crops Research Inst.,
Srcekariyam, Trivandrum 695-017, 1ndia)

Cassava. Cultlvation systems. Inter-cropping. Groundnut. Cowpea. Phaseolus
vulgaris. Root productivity. Costs. Income. Dung. Fertilizers. N. P. K,
India.

The advantages of Intercropplng cassava with peanut, cowpea, and green
beans In TIndia are analyzed. Cassava {s planted at a distance of 0.90 x
0.90 m and is fertillzed with FYM or compost (12.50 t/ha) and a dose of
50:100:50 kg NPK/ha. For cach of the assoclated crops, the planting
distances, the fertilizer doses, and harvest times are given. The highest
yleld of cassava In association (24,04 t/ha) was obtalned with the
assoclation cassava/green beans; this assoclation also gave the highest net
tncome. Cassava yleld in monoculture (control) was 26.58 t/ha, [CIAT]

0203
24702  ROCHE, F.C, 1983, Cassava production systems on Java and Madura,
Ph.b. Thesis. California, Stanford Unfversftv, 208p. Engl., 86 Refs.,
I1lus.

Cassava. Production. Cultivation. Economics, Consumption. Prices. Costs.
income. Productivity., Labour, Climatic requirements. Ralnfall data.
Frosfon. Fertilizers. Nutritfonal requirements. N. P. K. Cultivation
systems, Inter=-cropping. Leiame crops. Malze. Rice Planting. Timing.
Harvesting., Cultfivars. HCN content. Cuttings. Storage. sermination.
Tetranychus urticae, 0idium., Xanthomonas campestris pv. manihotis.
Development. Gaplek. Socio-cconom{c  aspects. Statistical aralysis,
Statistical data. Cassava programs. Indonesia,

Current and potential costs and returns at the farm level to the production
of cassava on the densely populated island of .Javae (Indonesia) were
assessed,  Cassava i{s an lmportant staple food among Java's rural poor and
can also be exported. Dburing 18 mo. of fileld research on Java, farm
surveys were conducted In 3 distinct cassava-producing regions and the
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results of agronomic rescarch on cassava cropping systems were evaluated,
Throughout most of Java, cassava {s not Intensively cultivated and ylelds
are considerably below those obtained in agronomic trials. The analysis of
cassava production {s complicated because this crop {s more commonly inter-
cropped with rainfed cercals and legumes than 1t s planted {n pure stand.
Because cassava tolerates drought and Infertile solls, it is a particularly
important crop In Java's marginal agricultural areas where the potential
for productivity increases Is low. In contrast, some farmers in better-
endowed environments are currently obtaining high cassava yiclds under good
cultivation practices. Comparison of the base-line survey data with
derived estimates of costs and returns under improved cultivation practices
Indicates that greater Intensification of cassava cropping systems would be
profitable for farmers {n all 3 survey areas at recent relative prices.
These results are insensitive generally to varfations In fnput and output
prices that could arise through changes In domestic subsidy policies or
world demand for cassava. The profitability of Improved cassava Intercrop-
ping is higher and more stabfe than that of Improved pure stand cassava
alone.  The improved cropping systems could significantly increase incomes
from crop productfon in Java's poorer upland arcas. Al the farm level,
underdeveloped input distribution systems, a lack of appropriate extension
programs, and limited capltal will constrain the adoption of these new
technologies,  These constralnts reflect macro-level agricultural policies
which give 1ittle attention to unirrigated nonrfce crops. Factors which
could effect a redirectfon of these policies Include the export potential
of cassava in combination with efther the prospects for continued increases
fn domestic rice output or the cconomy's capacity to import rice when
domestic paddy production is inadequite. [Dissertation Abstracts Interna-
tional]

0204
23435 VILLAMAYOR JUNIOR, F.G.; DESTRIZA, 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. Cultlvars, later-cropping. Legume crops. Cultivation. Planting.
Spacing. Land preparation, Cuttings. Fertil{zers. N. P, K. Weeding. Timing.
Root productivity, Philippines.

The double-row system, planting cassava cv. Kadabao alone or In combination
with different no. of mung bean rows, was studied at the Philippine Root
Crep Research and Training Center, The expt. was lald out using a
randomized complete block design with 3 replicatlons and a 6 x 6 m plot
slzeo Mung bean pods were harvested at 58, 65, 70, 78, and 87 days after
planting; cassava roots were harvested 7.5 mo., after planting. The
double-row planting system had no advantage over single-row planting In
terms of cassava root no. and yield. The optimum treatment consisted of 3
rows of mung beans Intercropped betiean the double rows of cassava, since
no reductfor v cassava yleld was observed, [CIAT]

See also 0021 0022 0026 0027 0044 0075 0175 0176
0181

K02 Descriptive and Comparative Studies

0205
24071 ZITNAK, A.; HILL, D.C.; ALEXANDER, J.C. 1977. Determination of
Inamarin in bfologlcal tissues. Analytical Biochemistry 77:310-314.
Engl., Sum. Engl., 8 Refs.
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Cassava. Linamarin. Cyanogenic glycosides. Analysis.

A new paper chromatograrhy method for the determination of intact
cyanogenic glucosides (linamarin) 1s presented. It 1s based on the
reaction of linamarin with p-anisaldehyde, at 85°C, which produces a pink
color fluorescent under UV light (lanbda = 266 nm). [AS]
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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 rescarch results
and ongoing activitics related to the crop.

The abstracts report condensed information from journal articles,
booklets, , mimceographed  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  bibliographic scarches of the entire document col-
lection  can be provided by CIAT’s Locumentation Center.
Abstracts of all articles that match the topic of interest are provided
to users who request this search service.  The full text of cvery
article abstracted by the Documentation Center is also available,
through the photocopy service.

CIAT's Documentation Center also publishes journals of analyti-
cal abstracts on ficld beans (Phaseolus vulgaris L.) grown under
tropical conditions and on tropical pastures. Other CIAT publi-
cations dedicated to keeping users aware of rescarchi developments
in their respective fields include:  Pages of Contents, Cuassava
Newsletter, Pastos Tropicales - Boletin Informativo, and Hojus de
Frijol.



COMPONENTS OF AN ABSTRACT

Sequential number
m the journal (for Yeur of
Authors use of indexes) publication
Accesion .
N I 10145 o .
of m;:nt)ucro sy 19527 IKEDIOBI, C.0.; ONYIKE, E. f1982! The use of linamarase in gari"_' Original title
: 0r)p ‘)_2_) b production. |[Process Biochemistry 17(4)p2-54 |Engl.,, (Sum. Engl., 412
tequests) Refs., Illus. [Dept. of Biochemistry, /Ahmadu ’Bcllo Univ., Zariag}__ Author
Nigeria] ) address

Additional i Paves Language Language

notes Souree o of paper of summary

Cassava. Linamarase. Uses. Gari. Fermentation. Detoxification processes. Kevwords
Enzymes. Nigeria. I -

The detoxification of cassava associated with fermentation depends on]
endogenous linamarase hydrolysis of the constituent cyanogenic glucosides.
Addition of exogenous linamarase preparaticns to fermenting gratged cassava
not only increased the rate and extent of detoxification but also consis-
tently ylelded gari with innocuous levels ot cyanide. A preliminary screen-
ing of several fungal isolates for thei: ability to synthesize linamarase, | Abstract
Tesulted in the identification of 2 fungi, Peniciliium steckii and
Aspergillus sydowi, capable of producing this enzyme in commercial quan-
tities. The use of linamarase cr linamarase-producing fungl 1in cassava
fermentation for gari production may be an interesting possibilicy.
[AS]

|

Abstractor
and/or translator




HOW TO USE THF INDEXES

The numbers listed under cach entry in the author and subject
indexes correspond to the abstract’s sequential number, found above
cach abstract within the journal.

Fhe last issuce of the year contains cumulative author and subject
indexes for the vear.

Author Index
Fhe Author Index can be used to find abstracts when the personal
or corporate authors are known, The Author Index, which is

alphabetically arranged, lists ol author and co-author names cited
in the publicaction.

Subject Index
The Subject Index presents an alphabetical List of deseriptors used in
cassava rescarch. many  of  which  are combined with  other

desceriptors, 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
address:

CIAT - Communications and Information Support Unit
Photocopy Service

Apartado Acreo 6713

Cali, Colombia

Requests must indicate the access number of the document (upper left
corner of cach reference), rather chan the sequential number.

Charges are:  Col$5.00 per page in Colombia plus postage.
US$0.20 per page for Latin American, Caribbean,
Asian. and African countries (postage in-
cluded).
USS$0.30 per page clsewhere (postage included).

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

L. Cheeh in USS made out 1o CEAT ggainst o U.S, international bank

[5¥]

Cheek in Col$ made out to CIAL, adding the bank commision value
300 Bank draft made out o CTAT, giving precise personal information

4. CIAT coupons. issued by CIATS Library with a unit value of USS0.19 or
Col$S.00

S0 AGRINTER coupons, obtainable with local currencey at national agricultural
librarices and at the regional ottices of the Instituto Interamericano de Coopera-
cion para b Agricultura (HCA) in Latin American and Caribbean countries

f. UNESCO coupons. anvailable at UNESCO offices all over the world
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0212
25236 KANDA, A.; TIMAI, K.; MORIYA, T. 1984, A gas exchange measurement
system and Its applicution to rice and cassava leaves. Japanese .Journal
of Crop Sclence 53(4):472-478, Engl., Sum. Fngl., Jap., 16 Refs., Tllus.
{Faculty of Agriculture, Univ, of Tokvo, Bunkyn-ku, Tokyo 113, Japan]

Cassava. leaves. Carbon dioxide. Transpiration. Plant assimilation. Water
requirements (plant). Stomaca. Japan.

A system for simultaneous measurements of net Co,  assimilation and
transpiracion was established. ft can precisely reguTate the environment
inside the assimilation chamber under lab. and field conditions. Gas
exchange data were obtained for rice and cassava leaves., When wind
velocity was changed from 0,77 to 1.70 m/s, net CO, assimilation increased
slightly (6% 1n rice and 7% {n cossava) but transpifation increased greatly
(70% in rice and 22% in cassava), and consequently water use efficiency
decreased. When RH was changed frem 32 to 83%, woter use efficiency
increased because net €0, assimilatfon increased (9% In rice and 8% in
cassava) but transpiratioh decreased (-~597 in rice and -437 in cassava).
With follow-up regulation, changes in air temp. and humidity were tracked
to within + 0.2°C and + 0.5%, resp. [AS]

See also 0366

€0l Plant Development

0213
25569 AZIZ, Z.A. 1983, lLeaf area studies on four varieties of cassava
with different leaf forms and branching habits and their relations with
vield, MARDI Rescarch Bullecin 11(3):240-247. Engl., Sum. Mal,, Fngl.,
5 Refs., Illus. [dalaysian Agrfcultural Rescarch & Developing Inst.,
Serdang, Selangor, Malaysia]

Cassava. Leaves. Cultivars., Leaf area. Branching. Rainfall data. Root
productivity. Growth., Malavsia.

0f 4 cassava var., studled at the Malaysfan Agricultural Research and
Developing Institute (Serdang, Sclangor), Black Twig gave the highest root
ylelds., This was attributed to fts ability to retain a relatively high LAl
for a long pertfod of its growth, Black Twig Is unbranched and has normal
leaf lobes., A Ind unbranched var., Peranchis, with narrow leaf lobes,
recorded the lowest LAI value, 0Of the 2 branched var. studied, Melaka gave
vields that were intermediate between those of Black Twig and Peranchis,
while Buluh gave the lowest yields. It was coneluded that branching appears
to be associated with low yields., [Piant Breeding Abstracts]

0214
25278  CHAN, S.K.; HUSSEIN, K.M.; LIAMN, T.S.; LAN, G.S.: PIARG, L.N. 1983,
The physlological basfs of yield In cassava. In . A special

report on cassava In Peninsular Malavsia, with H;}ticular reference to
production techniques. Kuala Lumpur, Malaysian Agricultural Research
and Developing Institute. Report no.PTM-02-87, pp.21=-31, Engl., Illus.
[Malaysian Agricultural Research & Developing Inst., P.O. Box 12301,
Kuala Lumpur 01-02, Malaysial

Cassava. Plant physiology, Dry matter. leaf area. Root productivity,
Leaves. Planting. Spacing. Branching. Canopy. Light. Photosynthesis,
Malaysia.
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C04 ?Plant Nutrition

0227
25763 MANRTQUE, L.A. 1985. Effect of extreme soil acidity conditions on
plant growth and vield of cassava, Communications in Soil Science and
Plant Analysis 16(49):959-970. Fngl., Sum. Fngl., 3 Refs., I1llus. [Dept.
of Agricultural Fngineering, Univ. of Hawaif, Honolulu, Hawaifl

Cassava. Cultivars. Leaf area. Soil physical propertics. Soll analysis. pH.
Al, Plant height. Root productivity. Branching. Timing. Panama.

The differential response of cassava cv, to high levels of KCl-extractable
soil Al in a Typic Tropudult of Panama is reported. High levels of soil Al
reduced plant heignt and root vields of most cv., although some genotypes
showed goog potential to produce acceptable root yields at Al levels above
5 cmol (p )/kg. Cv. showed distinctive LAT and leaf area distribution
patterns that in some cases appeared to be Al toxicity related. Two
possible ways Al might have affected LAT, leaf area distribution, and hence
root vields are suggested: (1) {mpairment of its ability to develop and
sustain leaf area, and (2) disturbance of its capacity to distribute and
accumulate assiuwilates by roots, [AS]

0228
25294 STEVERDING, E.; LEIHNER, D,E. 1984, Effect of herbicides on
population dynamics of VA-mvcorrhiza with cassava. Angewandte Botanik
58(3~4):283-294. Fng',, Sum. Fngl., Germ., 13 Refs., T1llus. [CIAT,
Apartado Aéreo 6713, Cali, Colombla)

Cassava. Cnltivars, Nvcorrhizae. Inoculation. Laboratory experiments. Field
experiments. Herbicides., Root productivity, Colombia.

One greenhouse and 2 ficld trials were conducted at CIAT to determine the
effect of herbiecides on vesicular-arbuscular mvcorrhizae in association
with «cassava, A dircet ceffect on nmycorrhizae, as detected in the
greenhouse trial, was a mild to Intermediate depression of root infection
and/or spore production depending on the herbicide wsed. In ficld trials,
herbictdes had an indircct effect in eliminatfng weeds as mycorrhizal
hosts, resulting In a delay in spore population build-up. ‘assava growth
and root yield were unaffected by herbicidal action on the mycorrhizae,
Uxadtaron selectively depressed Glomus spp., thus changing tlie mycorrhizal
specles composition. [Review of Plant Pathol gyl

See alsu 0230 0246 0359

D00 CULTIVATION

See 0286 0350 0380 0403

DOl Soil, Water, Climate and Fertilization

0229
25260  CADAVID L., L.F.; HOWELER, R.H., 1984. La fertilizacidn de la yuca
(Manihot esculenta Crantz) en la region de Mondomo y Pescador, Cauca.




(Cassava fertilization in the Mondomo and Pescador region, Cauca). Sue-
los Ecuatoriales 14(1):199-207. Span., Sum. Span., 20 Refs., Tllus,
[CIAT, Apartadc Aéreo 67i3, Call, Colombial

Cassava. Soll analvsis, Fertilizers. N, P. K. Cultivars. Root productivity.
Starch productivity. Starch content. Costs. Income. Colombia.

A NPK assay was establlished in cassava crops in 4 rural communities of
Mondomo and in 1 of Pescador (Cauca, Colomhia) to determine the response of
cassava to several levels of NPK application and to recommend an optimum
and economical fertilization tor this crop on hillsides and with shiftling
cultivation patterns. The levels were 0, 50, !00, and 200 kg NPK/ha as
urea, triple superphosphate, and KC1, and a constant application of 0.5-1.0
t lime/ha. M Col 113, Barranqueia, CMC-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 applicatiens, and a
highly significant response to 50 kg P/ha. With higher levels there was
a lower response. Some positive increase in vields was also observed with
K applications. An av. of 100 kg N, 50 kg P, and 100 kg K/ha was the
optimum cconomical combination (higher benetlts/costs)., Even though
fertilization had ltetle influence on starch content, thils decreased
slightly with no K. It is concluded that P is the most limiting element
in the region and that a suitable fertilization with the 3 major nutrients
is necessary to obtain an optimum cconomy higher than the regional av. (5
t/ha) and to restore to the sofl the nutrients lost through harvest and
erosion; a better management of this type of sofl Is also necessary,
[AS-CIAT]

0230

25282 CHAN, S.K.; HUSSEIN, K.M.; LIAN, T.S.; LAN, G.S.; PIANG, L.N. 1983,
Fertilizing for maximum yfeld. 1In . A spucial report on cassava
in  Peninsular Malaysia, with particular reference to production
techniques. Kuala  lLumpur, Malaysfan Agricultural Rescarch  and
Developing Institute. Report uno.PIM-02-83. pp.48-63. Engl., Illus.
[Malaysian Agricultural Rescarch & Developing Inst., T,0. Box 12301,
Kuala Lumpur 01-02, Malaysia)

Cassava. Fertilizers. N. P, K. Cu. Mg. Root productivity. Starch
productivity. Mineral detictencies. Mineral content., Ca. Timing, Malaysia.

Research results on fertilization of cassava In Peninsular Malavsia are
summarized. Analyses of leaves, petioles, stems, and rootu of a 28 t/ha
harvest of cv. Black Twig showed that the crop removes 88, 73, 218, 55, and
27 kg N, P, K, Ca0, 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 the crop and since Malaysian soils are gencrally poor in
available K, large responses to K fertilization are frequently observed.
The importance, deficiency symptoms, and optimum dosage of fertilization
with K, N, P, Mg, Cu, and other trace elements arce discussed. The sultable
time for fertilizer application is at planting in both peat and inorgauic
soils, [CIAT]

0231
25503 KRUTKUN, T. 1984, [Effects of mercury chloride applied {n soll on
cassava grown on Map Bon sandy loam soil]. Kasctsart  Journal

18(1):24-26. Thai., Sum., Engl., 12 Refs.

Cassava. Cultivation, Growth, Productivity. Thailand.



Application of mercuric chloride at rates above 80 ppm Hg in surface soil
reduced the growth and yield of cassava. [AS]

0232
25523 MARTINEZ M., B.; MARTINEZ V., R.; ARCE S., R, 1982, Ensayo de un
régimen de riego en la yuca (Manihot esculenta). (lrrigation trial in
cassava). Ciencia y Técnica en la Agricultura. Viandas Tropicales,
Suplemento Septiembre 1982:83-94. Span., Sum, Span., Engl., 5 Refs.,
11lus, {Centro de Mecjoramiento de Semillas Agdmicas, Ministerio de 1la
Agricultura, Apartado no.6, Santo Domingo, Villa Cl: va, Cubal

Cassava. Cultivars. Cultivation., Irrigatfon. Rainfall data. Temperature.
Transpiration. Root productivity. Plant development. Cuba,

The effect of 2 sofl moisture levels and 2 growing seasons of cassava were
studied on a brown carbonated soil in Santo Domingo, Cuba. A yicld of 37.85
t/ha was achieved by applying water at 80% of the field capacity during the
Ist growing period (0-60 days) and at 70% field capacity during the 2nd
growing period., The total evapotrnnsplrnt&on recorded was 8510 mm, with a
daily av. of 27.5 =m. A total of 2328 m /ha was applied over 7 {rriga-
tions, and a bioclimatic coefficient (K) of 0.42 was obStained. [AS]

0233
23176 NJOKU, B.B.; ARENE, 0.B, 1980. The {influence of potassium,
nitrogen, phosphorus and magnesium fertilization on anthracnose discase
and tuber yleld of cassava. In Potassium Workshop, Ibadan, Nigeria,
1980, Thadan, International Institute of Tropical Agriculture.
pp.193-198. Engl., 13 Kefs., 1llus.

Cassava. Fertilizers., N, P. K. Mg, Cuolvivars. Colletotrichum. Root
productivity. Nigeria,

In Umudike, Nigerfa, the improvement of soil fertility to reduce the
incidence and severity of anthracnose in cassava was investigated., In a
randomized complete biock design, 4 nutrients (N, P, K, and Mg) were ecach
tested at 5 levels. Cuttings from cassava cv, 60506, Infected with
anthracnose, were planted fn 6 x 6 m~ plots in rows 1 m apart, In wk, 22,
leaf samples were taken to determine K as well as the incidence and
severity of the discase on a 1-5 scale, according to these parameters:
wilting, distortion, canker, and die-back., The max. and min. incidences
were, resp., of 95 and 52%, the latter {n  the treatment without ¥
application., Only K had a depressive effect, although not significant, on
d1sease incidence but {t significantly reduced disease sever{ty (P = 0,05);
N fnecreased the 1{incidence and severity (P = 0,05), and P and Mg did it
moderately. Leaf K conen. and the severity were inversely correlated.
When the rates of N, P, and Mg increased there was a tendency for the 7 of
leaf X to decrease. Increasing N rates significantly increased yleld., In
spite of the high incidence, K reduced the severity by 50%. The possit
mechanisn by which K difficults the penetration of the disease and how &
yileld response is due to K as well as to the moderate attack of the disease
are indicated., [CIAT)

0234
2552¢ RODRIGUEZ R., A.; RODRIGUEZ N., A.; RODRIGUEZ M., S. 1982, Obser-
vaciones sobre 2l potencial forrajero de dos clones de vuca (Manihot
esculenta), (Ubservations on the forage potential of two cassava
clones). Clencia y Técnica en 1la Agricultura. Viandas Tropicales,
Suplemento Septiembre 1982:95-107. Span., Sum, Span., Engl., 13 Refs.,






Cassava., Taxoromy. Plant anatomy. Climatic requirements. Rainfall data.
Soil physical properties, Land  preparation. Ploughing. Cuttings.
Propagation. Cultivars. Sweet cassava. Bitter cassava. Planting. Timing.
Hechanization., Agricultural equipment. Growth. Plant development. Weeding,
Herbicidus., Weeds. Erinnyis ello. Chilomina c¢larkef. Vatiga {lludens.
Vatigs manihotae, Silba pendula. Carpolonchaca chalvbea. Cecidomy{idac.
Ateta. Aonidomytilus albus. Saissctia nlgra. Bemisia. Mononychellus tanajoa.
Tetranvchus urticac. Oligouychus peruvianus, Xanthomonas campestris pv.
manihotls. Sphaceloma manihoticoula. Mycoplasmoses., Cercosporidium
henningsii. Cercospora caribaca. Cassava common mosiic virus, Ofdium.
Phytophthora. Sclerotium  rolrsid. Rosellinia, Rhizonus nigricans.
Fertilizers, 3Storage. Composition. iUses., Costs. Production. Productivity,
Income. Venezuela,

An agroecomomic manual on cassava, compiled by researchers, professors,
extension  workers, anricultural ceconomists, and industrialists of
Venezuela, 1Is presented, The agronomic aspects considered include a
botanical description (origir, taxonomy, and morphology), c¢limatic
requirements, solls an! their preparation,  selectfon and storage of
propagation material, raptd propagation system, planting systems, time, and
distance, plant development stiges, weed control, pests and diceases and
their control, carthing up, fertitization, and harvest. The storage,
chemical composition, nutritive value, and utilization of cassava are
discussed.  Also included are product{on costs, vields, and profitabilirty,
[ClaT)

See also 0.:27 0l3a (241 [ERE 0243 0245 0246 0284
02R87 0289 0291 0292 0294 0296 0297 0298
0327 niee 01355 03549 7360 0362 0363 0364
0366 0370 0371 0373 0374 0379 0382 0383
0384 0387 07384 03y7 0399 0401 0406 0419
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D02 Cultivation Practices: Propagation, Planting, Weed Control and
Harvesting

0238
23437 ABENOJA, F.A.; BATERNA, J.P.  J987. Tillage practices in continuous
hillside farming of root crops. Radix 4(2Y:o-1i. Engl., 2 Refs., Illus.

Cassava. Ploughing. Root crops. Cultivars, Sweet potatoues. Taro. Frosion,
Reot productivity. Philippines.

A trial was carrfed out in Philippines to (1) identify the min, tillage
requiremcent of 3 root crops, Including cassava, grown on hillsides; (2)
compare different tillage practices and make recommenddat jons about them.
The treatments included zero tillage, min. tillage, strip tillage (25, 50,
or 75 m) and tillage of the whole plot. Seil eroded/treatment was
measured.  During the Ist 2 cveles of the crop, no apparent response of
cassava to the different tillage practices was seen.  Root vield was
slightly higher in rhe ti{lled plots thon in the untilled plots.  The av.
yvield In the 2 harvests was approx. 27 t/ha.  foll erosion in the Ist
harvest was min, due to the canopy cover at the time of rains and to the
vapld water Inffltration into the soil of a newly opened forest avea. In
the 2nd harvest, sofl crosion was sipnificantly higher since it rained when
the canopy had not vet bheen established, but the vields remained high.
[CIAT)
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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.G. 1983, Root and stake production of cassava
at different populations and subsequent yiceld evaluation of stakes.
Philippine Journal of Crop Science 8(1):23-25, Engl,, Sum. Engl., 4
Refs. [Philippine Root Crop Research & Training Center, Visayas State
College of Agriculture, Baybay, lLevte 7177-A, Philippines]

Cassava. Cultivation. Cultivars, Cuttings, Planting, Spacing. Harvesting,
Timing. Root productivity. Roots. Harvest index. Stems. Branching. Plant
height. Storage. Statisrical analysis. Philippines.

Increasing population density of cassava cv. Golden Yellow, planted as stem
cuttings corresponding to 13,333, 17,777, 26,666, and 53,333 plants/ha,
generally decreased root yield, although not signiricantly, and increased
stake production significanrly. Although the dlameter of the stake
decreased with increasing population, the subsequent evaluation of fresh
and stored stakes showed that yield was not affected significantly by the
diameter of the stake. [AS)

0250
24721 WARGIONO, J.; BANGUN, P. 1984, Effect of weed control opn the vield
of cassava at bLampung Red Yellow Padzolic soil.  Bogor, Irdonesia,
Rescarch Institute for Food Crops. 8p. Engl., Sum. Engl., 5 Refs.,
11tus,

Paper presented at the Weod Science Symposium, Bogor, Indonesia, 1934.

Cassava. Cultivars, Weeds., Weeding., Herbicides, Hoeing. Root productivity,
Plant height. Shoots. Indonesia.

The effect of weed control on cassava yleld was studied In Imperata
cylindrica newly opened area of Sukadana (Lampung, Indonesia), during the
1982-83 wet sceason,  Six levels of herbicfdes, hand weeding, and unweeded
(check) treatments were arranged in a randomized block design. Cassava
var. Adira-1 was used with a plant spacing of 100 cm between rows and 60 cm
betveen plants,  The max. weed cover (707) was tound in the check plot,
which was dominated by 1, eyvlindrica, Barreria alata, Synedrella nodiflora,
and Cyperus sp. Cassava vield was not significantly affected by any
treatment.  Besides hand weeding, the application of 1.5 kg ametryn/ha
aloue | day after planting or followed by 3.6 1 glyphosate/ha at 150 days
arter planting is recommended, [AS)

See also 0:28 02145 0237 0289 0291 0292 0294 0798
01338 0356 0160 07362 0363 0364 0366 0370
0371 0373 0178 0379 0382 03873 0384 0385
0387 (0388 03a7 0399 0401 0406 0419 0420
0421 0422

D03 Foergy Productivity and Yields
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D04  Postharvest Studles

0251
25549 AYERNOR, G.S. 1984. Indigenous technologies for roots and tubers
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., 11 Refs., Illus.

Cassava. Root crops. Production. Storage. Post-harvest losses. Processing.
Steeping. Cassava flour. Carl. Drving. Foofoo. Africa.

The production of roots and tubers in Africa and some estimated postharvest
losses (5-60%) are presented.  Cassava and yams are the major crops and
they are grown both for subsistence and as cash crops. Some {ndigenous
postharvest storage practices that minimize or prevent food losses in roots
and tubers are reviewed. Most of the rural processing technologies are
adaptable to modern advanced food processing practices. In fact, the gari
process of cassava has been adapted and upgraded in West Africa. Similar
attempts can be made to process cyanide-free CF, African institutions with
the capabilities in postharvest research and development  and  related
appropriatc techneiogical endeavors rmust plav a collective role in a
regional effort to minimize postharvest losses through effective storage
practices and food transformation processes. [CIAT)

025,

25721 BARRETT, B.M. 1986, Postharvest research prioritfes for cassava in
Asla, In Regfonal Woerkshop on Cassava in Asia, its Potential and
Research Development Needs, Bangkok, Thailand, 1984, Proceedings, Calti,
Colombia, Centro Internacional de Agricultura Tropical, p,.319-364,
Ingl., 38 Refs., Ifllus. [Central Research Inst. 1or Food ops, Jl.
Panorango 6, P.0O, Box 85, Bogor, Indonesial

Cassava. Harvesting. Pecling, Washing., Solar dredug. Drying. Processing.
Consumption. Composition. Cassava products, HZN content. Cassava starch.
Cassava meal. Cassava chips. Pellets,  Fthanol. Protein  onrfchment.
Confectioneries, Asia,

In view of the postharvest losses of cassava (257 or more) and the poor
postharvest practices, the rescarch needs on cassava processing  in
Thatland, Indonesia, Philippines, ¥  .vsta, and Indla are anitlvied on a
product basis, Cassava  consumption as a food s restricted by the
perception of cassava as an inferior food, and by fts low protein, mineral,
and vitamin contents.  Starch and animal teed productions are hampered by
the lack of a consistent, dependable supply of raw material, ana the
quality {s often poor due to careless sanitary practices.  Hydrolyzed
starch products, such as ethanol, SCP, and biph fructose syrup, have
emerged as areas of great potential for cassava utilization. [CIAT]

0253
25234 COURSEY, D.G. 1981, Tropical root crop work at the Tropical
Products Institute. Tropical Root and  Tuber Crops  Newsletter
no, 14:20-40. tngl., 104 Refs, [Tropleal Development and Rescarch Inst.,
56/62 Gray's Inn Road, London WCIX 8LU, Fngland]

Cassava. Dioscorea. Storage. Processing. Cassava flour, Cassava starch.
Marketing. Economics. Cyanides. United Kingdon.

20



Work carried out at the Tropical Develuopment and Research Institute
(formerly Tropical Products Institute) on aspects of storage of yams,
cassava, and other voot crops {s reviewed, 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, 0.K. 1983, Pre-harvest factors affecting
vascular streaking and quality of cassava tubers. Annals of Tropical

3

Research 5(3-4):141-153. Engl., Sum. Engl., 15 Refs., 11lus.

Cassava. TPruning. Cultivars. Harvesting. Vascular streaking. Starch
content, Dry matter. Timing. Roots. Storage. Philippines.

Jetopping of cassava plants at different degrees before harvest was
undertaken to determine lts effect on vascular streaking and root quality
during storage. Detopping the plants at 50-100% and stripping of all the
leaves substantially delayed vascular streaking of the roots during storage
at ambient conditfon. However, it reduced root DM and scarch contents. A
positive relatfonship was  observed between severlty of rotting and
streaking but not between vascu'ar streakirg and % rotting. [AS]

Sce also 0237 0317 0359 0373 0384 0399

FOO  PLANT PATHOLOGY

E02 Bacterloses

0255
25583  DANIEL, J.F.; BOHER, B, 1985, Epiphytic phase of Xanthomonas
campestris pathovar manihotis on aerial parts of cassava. Agronomie
5(2):111-1i5. Engl., Sum. Fngl., ¥Fr., 11 Refs., Illus, [Office de 1la
Recherche Sclentifique et Outre-Mer, Laboratoire de Phytopathologie,
Centre de Recherches de Brazzaville, B.P. 181, Brazzaville, République
Populalire du Congo}

Cassava, Xanthomonas campestris pv. manibotis, Cultivars, Shoots. Leaves.
Flowers., Fruits. Ficld experiments. Analysis, Culture media. Rainfall data,
Congo.

Study of the bacterial mieroflora of the phyllesphere of cassava plants
srowing in flelds previously infected with CBB in Congo demonstrated the
epiphytic activity of Xanthomonas campestris pv., manihotis. An epiphvtic
phase was found to be a normal part of the disease cycle of CBB. In the
rainy scason, when disease spread occurs, large no. of the pathopen were
present on symptomless leaves, constituting a potential inoculum which
could explain the sudden outbreaks and rapid spread of the disease. In the
dry scason, the no. of the pathogen decreased to undetectable levels, but
the presence of X, campestris pv. manihotis a few weeks before the lst new
symptoms  at  the beginning of the next rainy scason suggested that the
pathogen could survive as an epiphyte theoughout the dry season. The role
of the endophytic populatfon in the lst step of the epiphvtic Mfe of the
pathopen was also investigated. The capacity of X. manihotis to have an
epiphytic phase in its disease cycle contributes to the hﬁ]ldup of prinary
fnoculum and to the establishment of the pathogen in the fileld, and
enhances {ts survival, [AS]
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0256

22991 FUKUDA, C.; ROCHA, B.V. DA; FUKUDA, W.M.G. 1982, Sclecac  de
cultivares ¢ clones de mandioca resistentes a bacteriose (Xanthomonas
manihotis, Arthaud-Berthet) Starr. (Sclection of cassava cultivars and
clones resistant to Xanthomonas manihotis). In Empresa de Pesquisa
Agropecudria de Minas Gerais. Projeto mandioca: relatorio 76/79. Belo
Horizonte-MG, Brasil. p.90. Port. [Centro Naclonal de Pesquisa de
Mandioca e Fruticultura, Caixa Postal! 007, 44.380 Cruz das Almas-BA,
Brasil]

Cassava., Cultivars. Clones., Xanthomonas campestris  pv. manihotis.
Resistance. Selectfon. Brazil,

In 1978 and 1979, 263 and 569 cassava cv., resp., were evaluated under
fleld conditions in Brazil for their -esistance Lo Xanthomonas campestris
pv. maafhot{s, through natural {noculation. The levels of resistanco were
evaluated acgbrdlng to symptoms at 4. 6, Y, and 12 mo. after emergence. Of
the cv. tested in 1978, 220 (83.34) were susceptible, 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 susceptible, 85 (14.97) fairly
susceptible, 56 (10.3%) falrly resistant, and 27 (3.8%) resistant, [CIAT]

G257
25300 IKOTUN, T. 1984, The mnature and function of the extracellular
polysaccharide produced by Xanthemonas campestrls pathovar manihotis.
Fitopatologla Brasileira 9(3):467-473. Engl., Sum. Engl., Port., 23
Refs., Illus. [Dept. of Agricultural Biology, Univ. of Ibadan, Ibadan,
Nigeria®

Cassava,  Nenthomonas  campestris pv. manihotis.  Laboratory cxperiments.
Culture media, Isolation. Analysis. Brazil,

Xanthomenas campestris pv. manihotis, the causal ovganism of CBB, produced
in culture a loose extracellular slime, which is high mol. we.
polysaccharide precipitated with acetone. Acid hydrolysls of a 17 solutlion
of slime in water vielded glucose, mannose, and glucuronic acid on paper
chromatoprams, Autoclaving solutions of acctone-precipitated slime for
30-90 min drastically decreased its viscosity, Plant toxicity is probably
due to a physical blackage of the kylem vessels rather than its cffects on
plant cell walls or cytoplasm. Absurptfon in the UV spectrum {ndlcates
that the extracellular s!ime probably protects Yo campestris pv. manfhotis
from radiation and other environmental hazards, Recent studfes [ndicate
that the extracellular slime is a virulence factor. {AS]

0258
25727 MAAS, J.bL.g FIRNEY, M.M.;  CIVEROLO, E.L,; SASSER, M. 1985.
Association of an unusual strain of Xanthomonas campestris with apple.
Phytopathology 75(4):438-445, Engl., Sum. Engl., 21 Refs., 1llus. [Fruit
Laboratory, Agricultural Research Service, U.S. Dept. of Agriculture,
Beltsville, MD 20705, USA]

Cassava. Isolatfon. TInoculation. Xanthomonas campuestris,

A yellow, Gram-negative bacterium was isolated from damaged apple explants
In tissue culture. The strains were recovered from inoculated apple
explants {n tissue culture. Symptoms and bacterial strain characteristics
agreed with those originally observed. lased on growth on diagnostlc
media, conventional biochemical and physiological tests, and fatty acid
analyses, the strains represent an unusual form of Yanthomonas campestris,
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Greenhouse 1iroculation 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. These 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

E03  Mycoses

0259
25502 LABFRRY S., R.; LOZANO, J.C.; BURITICA, P, 1984, FEstudio taxondmico
de especies del género Uromyces en yuca (Manihot spp.). (Taxonomic
study of Uromyces specfes on  cassava), Fitopatologia Brasileira
9(3):525-536. Span., Sum. Span., Engl., 38 Refs., I11lus. [CIAT, Apartado
Aéreo 6713, Call, Colombia]

Cassava, Uromvees, Uromvees manthotis. Taxonomy, Identiffcation. Colombia.

A taxenomic study fodicates that I'romvees manihotis {s present in Brazil,
Polivia, Colombfa, Costa Rica, Cuba, Fevador, tamaica, Dominican Republic,
Trinfdad and Tobago, Veneruela, and Puerto Ricog U. jatrophae in Cuba,
Mexico, and Trinfdad and Tobago; L. carthagenensis In Argentina and Brazil;

and U, manihoits-catingae, U, tolerandus, and U. manihoticola only lIn

Brazil, Only U. manihotis and I'. jatrophae have been reported attacking
cassava. [AS]

0260

25525 PINO AL, JLAL; FUENTES V., E.;  HERNANDEZ, E, 1982, Resultados
preliminares sobre la influencia de la &poca de plantacién y el
desarrollo de la enfermedad superalargamicnto (Sphaceloma manihoticola)
en el cultivo de la yuca. [Preliminary results of the effect of the
planting time on  the development of  the superelongation disease
(5phaceloma  manthoticola) on  cassaval. Ciencla vy Téenica en la
Agricultura. Viandas Tropicales, Suplemento Septiembre 1982:167-175.
Span., Sum. Span., Engl., 4 Refe.o, Illus, [Centro de Mejoramiento de
Semillas Agimicas, Ministerio de la Apricultura, Apartado no.6, Santo
Dominge, Villa Clara, Cubal

Cassava. Cultivars, Sphaceloma manihoticola. Resistance. Planting. Timing.
Rainfall data. Cuba.

Flve cassava planting dates (Feb., March, April, May, and June) were
evaluated fn relation to the development of the superclongation disease
(Sphacelona manfhoticola) at the Centro de Mejoramiento de Semillas
Agdmicas  (Cuba). A randomized block exptl. design was used with
susceptible clone Montes de Oca. The infestion ¥ during Aug. for the March,
April, May, June, and Feb, planting dates were 67.8, 61.6, 63.1, 55.9, and
32.0%, resp. The  posttive  influence  of  precipitation on  disease
development was contirmed, [AS)

See also 0233 0235 02137 0240 0243 0285 0289 0292
03n2 0362 0364 0370 0374 0401
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E04 Viroses

0261
25758 AYANRU, D.K.G. 1985. Relations between mosaic disease infections
and total cyanide levels 1in cassava leaves, Tropical Agriculture
(Trinidad) 62(4):305-309. Engl., 3Sum. Engl., 30 Refs., 1llus. [Dept. of
Microblology, Univ. of 3enin, Beni: City, Nigeria)

Cassava., Cultivars. Cassava African mosaic virus, HCN content. Leaves.
Bitter cassava. Analysjs, Linamarase. Nigeria.

Lamina samples of 4 cassava clones (TMS/GP/B 4107, RP/B 5028, U 42046, and
W 4488) 1infected by CAMV were assessed for total cyanide, 3-5 mo. after
field propagation. using an enzymatic assay method. Cyanide contents of
leaves of varying ages from paired plants (with and without CAMV symptoms)
and plants grouped into elasses 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, HCN values increased, decreased, or
remained unchanged. The variations are explained on the basis of known
cffects of plant viruses on host carbohydrate and N metabolism. [AS]

0262

25517 HAMILTON, W.D.O.; STEIN, V.E.; COUTTS, R.H.A.; BUCK, K.W. 1984.
Comp'ete nucleotide sequence of the infectious cloned DMA components of
tomato golden mosaic virus: potential coding reglons and regulatory
sequences, European Molecular Biology Organization Journal
3(9):2197-2205. Engl., Sum. Engl., 40 Refs., Tllus. [Dept. of Pure &
Applied Biology, Tmperial College of Science & Technology, lLondon SW7
2BB, England]

Cassava, Cassava African mosaic virus. .nalysis. Unired Kingdom.

Comparison of the nucleotide sequences of the DNA of tomato golden mosaic
virus (TGMV) and CAMV revealed a fairly close relationship between TGMV DNA
A and CAMV DNA | and a comparatively distant relationship between TGMV DNA
B and CAMV DNA 2. All the potential coding regions in the TGMV DNA had
counterparts In the CAMV DNA suggesting an overall similarity 1n 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 secquence homology, except for a highly conserved
33-base sequence potentially capable of forming a stable hairpin structure.
[AS)

0263
24027 JAYASINGHE, U.; VELASCO, A.C.; LOZANO, J.C. 1983. Electrophoretic
detection of frog skin-infected Manihot esculenta Crantz, Cali,
Coiombia, Centro TInternacional de Agricultura Tropical. 6p. Engl.,
I1lus. [CIAT, Apartado Aéreo 6713, Cali, Colombial

Paper presented at the Symposium of the International Society for
Tropical Root Crops, 6th. lima, Peru, 1983,

Cassava. Frog skin disecase. Symptomatology. Cultivars. 1solation.
Analysis, Colombia.

The symptoms of frog skin, a cassava disease of unknown etiology that

causes yleld losses of up 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 qel
electrophoresis 1in the presence of SDS (SDS-PAGE) revealed a marked
increase In the conen, 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-PAGE 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 s suitable for the detection of frog skin-affected
cassava plarts grown under glasshouse and field conditions. [AS
(extract)-CIAT)

0264
25240 Jos, J.S.; BAT, K.V.; NAIR, N.G. 1904, Unreported symptums
assoclated with mosaic disease 1rn rcausava. Indian Phytopathology
37(4):696-699. Engl., 4 Refs,, Tllus. [Central Tuber Crops Research
Inst., Trivandrum 695 017, Tndial

Cassava. Cassava African mosalc virus. Symptomatology. T..dia.

Symptoms caused by CAMD 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 PACUMBABA, R.P. 1985, Virus-free shoots from cassava stem cuttings
infected with cassava latent virus. Plant Disease 69(3):231-232. Engl.,
Sum, Fngl., 16 Refs. (Dept. of Natural Resource & Environmental Studies,
Alabama A & M Univ., Normal, AL 35762, USA)

Cassava. Cuttings. Cultivars. Shoots. Cassava African mosaic virus. Zalre,

Cassava stem cuttings infected with CAMV gave rise to shoots that showed
CAMV symptoms at emergence, shoots that showed CAMV symptoms 3-5 wk. later,
and shoots that remained symptomless after 6 wk. of observation. Symptoms
appeared 5-11 days carlier 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.ns of CAMV when
cclontzed with CAMV-laden Bemisia tabaci. Therefore, symptomless shcots
were considered free of CAMV and could be used as healthy planting stock.
[As}]

0266
25508 ROBERTS, 1.M.; ROBINSON, D.J.; HARRISON, B.D. 1984. Serological
relationships and genome homologies among geminiviruses. Journal of
Genural Virology 65(10):1723-1730. Engl., Sum. Engl., 24 Refs., Tllus,
[Scottish Crop Research Inst., Invergowrie, Dundec DD2 5DhA, United
Kingdom]

Cassava. Cassava African mosaic virus., Electron microscopy. Analysis,
United Kingdom.

In  immunosorbent electron mieroscopy tests, strong relatlonships 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-tvansmitted and any
leafhopper-transmitted virus. A similar pattern of relationships was found

by spot hybiidizatfon expt. in which extracts from infected leaves were
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tested with probes for CAMV DNA-1 or DNA-2. TInmperfect nucleotide sequence
homologies were found between CAMV DNA-1, which contains the particle
protein gene, and the DNA of 5 other whitefly-transmitted viruses: BGMV,
tomato golden mosaic, tobacce 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-transmizsible 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, malze streak, and wheat
dwarf) did not react with probes for CAMV DNA-1 or DNA-2, Because each of
the leafhopper-transmitted geminiviruses has a different vector species
whercas the whitefly-transmitted geminiviruses all have the same vector,
Bemisia tabaci, the genome homologics 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, 1.A.D. 1985, Cassava/whitefly project (part of crop
virology project R3177 at the Kenya Agricultural Rescarch Institute);
final report 1984, London, England, Overseae Development Administration.
77p. Engl., 1llus,

Cassavi. Bemisia., lnsect bfology. Mononychellus tanajoa. Cassava African
mosalc virus. Rainfall data. Cultivars, Productivity. Intercropping.
Greundnut. Kenva,

The final report of the cassava/whitefly project s presented and the
conclusions reached {n the 2 yr of trials carried out ir 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 CAMV vector, Bemisia tabaci, {s as common on the north coast
as 1t 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 secem to be a very efficient vector; unless a
susceptible var. is being grown, spread . f CAMV {n a ficld of clean cassava
In a single season is not very rapid. The incidence of CAMV can readily be
reduced by planting clean material and by roguelng in‘=cted plants at not
lTess than 3-wk.-intervals. Tt is recommended to (1) establish sources of
clean planting material, (2) evaluate the range of resistance to CAMV in
available cv., (3) educate the farmers on the nature of the disease and {ts
results, and (4) cstablish a system of regular rogueing. Future
requirements, {n terms of research and extension in different areas, are
discussed. A method of preparing pure cultures of B. hancocki from a mixed
population of both Bemisia especies is suggested. [CIAT)

0268
24554 ROBERTSON, T.A.D. 1983, Cassava/whitefly project (part of crop
virology project R3177). Annual Report 1982-83. London, England,
Oversecas Development Administration. 34p. Fngl., Tllus.

Cassava. Bemisia, Cassava African mosaic virus, Vectors. Cultivars. lnsect
bilology. Productivity. Epitdemiology. Kenya.

A report is presented on the cassava/whitefly project conducted during
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 fn wild host plants, 1In additfon to the latter, B.

hancocki was found in cassava; this species 1s not considered to transmic

CAMV. Pupac 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 the exptl. sites,
Results show that even though CAMV incidence is greater in the southern
areas, the whitefly population is smaller than in the northern arcas and,
furthermore, half of the whitefly population belongs to the species B.
hancocki. Counts done in different cassava var. suggest that the most
resistant to CAMV are probably less attractive to cthe 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 whiteflies
and the counts made are described. CAMV incidence was superior in the
southern areas within the high rainfall zone. Epidemiological studies
indicate that, overall, local var. have more resistance to CAMV than var,
recently introduced from Brazil. It was determined that CAMV can cause
yleld losses of up to B80%Z. Requirements for a cassava var. adapted to the
coastal reglons of Kenya and the objectives of the program for 1983-84 are
described. [CIAT]

See also 0237 0239 0243 0246 0288 0292 0320 0318
0353 0359 0370 0379

E05 Mycoplasmoses

See 0370

FOO PEST CONTROL AND ENTOMOLOGY

FO! Tnjurious Insects and their Control

0269
23796  BENKETT, F.D. 1978, Report uon a visit to Colombia to collect
natural enemies of Phenacoccus spp. November 1977, Curepe, Trinidad,
West Indies, Commonwealth Institute of Biological Control. Sp. Engl., 2
Refs,

Cassava. Phenacoccus, Ferrisia virgata. Predators and parasites, Colombia.
I

The predators and parasites found on Phenacoccus Sp2. on cassava and
Acalypha plants in Colombia are reported., On cassava plants, at CIAT, the
parasite species found were Anagvrus, Apoapnagvrus, Aenasius, and
Prochiloneurus; in addition ro Phenacoccus sp., 3 individuals of Ferrisia
virgata were collected from cassava. At CIAT Acalypha plants were also
heavily infested by Orthez{a sp., but there was no evidence of attack by
Phenacoccus; occasionally, an individual of the mealybug F. virgata was
found. A heavy infestation of Phenacoccus grenadensis was observed on
Acalypha plants 10 km from CIAT. A very rich complex of predators and
parasites was also observed which included Acerophagus sp., Aenasius sp.,
Apoanagyrus sp., Anagyrus sp., Prochiloneurus sp., Signophora sp., Thysanus

sp., Hyperaspic spp., Ocyptamus sp. nr. stenogaster, Chrysopids,
Hemerobiids, and Cecidomyiids. [CIAT]

0270
25235 BRUN, P.G.; MORAES, G.W.G. DE; SOARES, L.A. 1984, Tres espécies
novas de Trichogrammatidae parasitéides de lepidopteros desfolhadores da
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mandioca e do eucalipto. (Three new species of Trichogrammatidae,
parasitolds of lepidopteran cassava and eucalyptus defoliators).
Pesquisa Agropecuaria Brasileira 19(7):805-810. Port., Sum. Port.,
Engl., 21 Refs., Illus. [Inst. de Cilencias Biolégicas, Depto. de
Bioquimica e Imunologfa, Univ. Federal de Minas Gerais, Caixa Postal
2466, 30,000 Belo Horizonte-MG, Brasil]

Cassava. Bilological control. Predators and parasites. Erinnyis ello.
Brazil,

Three new species of Trichogramma from Brazil are described: T. manicobai,
T. calaposi, and T. acacioi. The former 2 parasitize Erinnyis ello eggs
(cassava pest), and the latter parasitizes Psorocampa denticulata eggs
(eucalyptus pest). The formation of a new group of Trichogramma for T.
caiaposi and T. acacivi is proposed. [AS]

0271
25729 LEMA, K.M.; HERREF, H.R. 1985. The 1influence 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. Cultivars.
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  1nverse
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 reprodugkive 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, H.R. 1985. Release and establishment in
Nigeria of Epidinocarsis lopezi, a parasitoid of the cassava mealybug,
Phenacoccus  manihoti. Entomolongia Experimentalis et  Applicata

38(2):171-175. Engl., Sum. Engl., Fr., 9 Refs., Tllus. [International
Inst. of Tropical Agriculture, P.M.B. 5320, lbadan, Nigeria]

Cassava. Phenacoccus maninoti. Predators and parasites. Biological control.
Paraguay. Nigeria,

The encyrtid wasp Epidinocarsis (= Apoanagyrus) lopezi was imported from
Paraguay Jnto Nigeria for the binlogical control of the cassava mealybug,
Phenacoccus manihoti. It was mass-reared and released at 4 localities in
Nigeria. The parasitoid 15 now established and it 1s dispersing throughout
cassava growing areas of Nigeria. [AS]

0273
25579  NWANA, I.E. 1984, The dispersal of the varjegated grasshopper,
Zonocerus variegatus (Linnaeus) (Orthoptera, Acridoidea,

Pyrgomorphidae), in open fields and cultivated farms. Insect Science
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and 1its Application 5(4):273-278., Engl., Sum. Engl,, 24 Refs., 1llus,
[Imo State Univ., P.M.B. 2000, Owerri, Nigeria]

Caseava. Zonocerus variegatus. Insect biology. Entomology. Nigeria,

Marked individuals of Zonmocerus variegatus were released in batches of
100/developmental cohort at definitive loci in efther an open field of
mainly Cynodon sp. or a cultivated farm of cassava. The distance and
direction of movement of {ndividuals in any given stadium were determinced
in meters and angular degrees. The mean distances moved hy marked Z.
variegatus for cach day of observation were determined by Clark's root nmean
square formula. Older cohorts covered more dirstance during a given period
than young cohorts. While the 1st instar nymphs moved significantly less
than any other cohort, the differences in the wean daily distances moved by
nymphs of the 2nd through the 6th developmental Instars {n the cassava farm
were not statistically significant. For all cohorts, Z. variepatus covered
significantly more distances in the open field than in the cultivated farm,
suggesting that the availability of food inhibited the rate of dispersal cof
Z. variegatus. There was no significant differcnce in the no. o. Z.
variegatus found on the different 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 (Erinnyis ello): ultrastructure,
fluid fluxes and the secretory activity in relation to the organization
of digestion. Cell and Tissue Research 237(3):565-574, Fngl., Sum,
Engl., 29 Refs., Illus. [Depto. de Bioquimica, Inst. de Qufmica, Univ.
de Sao Paulo, Caixa Postal 20.780, Sao Traulo, Bras{l]

Cassava. Erinnyis ello. Insect biology. Entomology. Analysis. Electron
microscopy. Brazil,

Columnar cells of the larval midput of the cassava hornworm, Erfnnyis ello,
display microvilli with vesicles pinching off from their tips (antcrior and
middle midgut) or with a large no. of double membrane spheres budding along
their length (posterior midgut). BRasal 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 {s formed by 1invagination of
the apical membrane and which occuples most of the cell (anterior and
middle midgut) or only its upper part (posterior midgut). The infoided
apical membrane shows modified microvilll, which sometimes (posterior
midgut) or always (anterior and¢ middle midgut) contain mitochondria. The
cytoplasmic side of the membrane of the microvilli that contrain
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 of - uid, which is responsible
for the enzyme recovery from undigested food before 1t {s 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
24544 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-5C, Brasil, Empresa Catarinense de Pesqulsa
Agropecudria. Comunicado Técnico no.B88. 9p. Port., l4 Refs,
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Cassava. Erinnyis ello. Field experiments. Biological control. Predators
and parasites, Brazil.

The effect of 0, 25, 35, and 45 ml of a solution of BSaculovirus
erinnyis/200 1 water/ha on the control of FErinnyis ello in cassava was
evaluated. In all the treatments, the presence of larvae with the st
symptoms of the discase was verttied 4 davs atcer application.  Svmptoms
were decoloration, loss of movement, loss of Teeding capacity, ond presence
of deaf larvae. The 7 of infected larvace for the resp, treatments was 25,
34, 50, and 50%. The existence of infected larvae in the untreated control
indicates that the virus has the capvacity of dispersion through the wind,
the movement of people through the crop, insccts, parasites and predators,
and other factors. Ir all the treatments 90% of {nfected and dead larvae
was observed 10 days after the application. The Baculovirus is innocuous
to other insects present {n the crop.  Since all the doses were efficlent,
further research must be conducted to determine the efficiency of =smaller
doses., [CIAT]

0276
25239  SCHOONHOVEN, A, VAN 1974, Insetes que atacam a mandioca. (Insects
that attack cassava). In Curso FEspecial de  Aperfefcoarento  para

Pesquisadores de Mandioca, Calt, Colombia, 1974, Trabalhes apresentados.
Cali, Centro Internaclonal de Apricultura Tropical, 7p. Port,

Cassava. Thrips. Mononychellus. Tetranvchus. Erinnvie ello. Silba pendula,
Bemisia. Vatipa manihotae, Saissetia nipra, \onidomvtilus albus.
Cecidomyiidae. Atta. Pest damage. Insect biology., Insect control. Mite
control., Biological control, Predatots and parasites, Colombla,

The blology, damage, and control of thrips (Frankliniella sp., Corvnothrips
stenopterus, Caliothrips masculinus), mites (Mononychellus SPp.
Tetranychus spp.), the ca sava hernworm (Erinnvis cllo), and shoot flies
(Silba pendula) are described. Whiteflies, lace bugs, scale insects, gall
midges, and ants are also mentioned. [CIAT)

0277
25295 SULLIVAN, D.J. 1985, Encapsulation and melanization. The mealybug
defends itself agalnst a natural enemy-but losece ITTA Research Briefs
6(2):3. Fngl., Illus,

Cassava. Phenacoccus. Predators and parasites. Nigeria,

The cassava mealybug has a defense mechanism against its natural enemy
Fpidinocarsis lopezi. wWhen the female wasp lavs fts eggs inside the
mealybug, the mealvbug's blood cells surround wor  encapsulate the
parasitoid's egg or larvae. This {s followed by a hardening or blackening
of the capsule, called melanization, resulting in suffocation and death,
However, it seems that the mealybug's blood cells are not capable of
encapsulating several eggs or larvae so one survives to kill the mealvbug.
[CIAT)

0278
23789 YASEEN, M. 1981. Report of investigations on Phenacoccus manihotd
Matile-Ferrero in Paraguay .June 23 - .uly 10, 1081, Curepe, Trinidad,
West TIndies, Commonwealth Inscitute of Biological Contrel. 4p. Engl., 3
Refs.,
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Cassava. Phenacoccus manihoti. Predators and parasites. Paraguay.

The results of a visit to Paraguay between June 23rd-July 10th of 1981 to
observe the hehavior of Phenacoccus manihoti and irs biological contrel are
summarized. The 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 {rselr in the twisted tips. Among the natural
enemies the spectes found were Chartocerus sp., Prochilonerus sp., Anagyrus
sp., Hyperaspis sp., Exochomus sp., Chrysopa sp., and syrphid larvae.
[CIAT]

0279
22792 YASEEN, M. 1981, Report on surveys for cassava mealybugs
(Phenacoccus spp.) and their natural cnemies in South America (January -
March 1981). Curepe, Trinidad, West Indies, Commonwealth Institute of
Biological Control. 7p. Engl., 5 Refs.

Cassava. Phenacoccus.,  Phenacocecus  manihoti. Phenacoccus grenadensis.
Phenacoccus herreni. Predators and parasites, Venesuela, Colombia. Ecuador.
Bolivia, Paraguay.

A report {s given on the visits {n Jan.-March of 1981 to Venezuela,
Colombia, FEcuador, Bolivia, and Paraguay to observe the behavior of
Phenacoceus spp. and thelr natural enemies.  In Venezuela and Eeuador the
pest was not  found, In  cassava crops in Colowbia the species P,
prenadensis  and  P. herreni were detected; the use of Kalodiplosis
coccidarum, natural cnemy of P. herreni, is heing studied. TIn Bolivia the
species P. grenadensis, P. herreni, and P. manihoti were detected. Also
the parasites Apoanagvrus lopezi and Acecrophagous sp. were found., In
Paraguay, P. manihoti was observed as well as the natural cnemies
Prochiloneurus dactylopti, Apoanagvrus lopezi, Chartocerus sp,, Hvperaspis
notata, FExochomus sp., nr sallei, 0ila v-nigrum, Chrvsopa sp., C. sp.
reducta, Svmpherobius sp., Ocyptamus sp., and Kalodiplosis sp. nov. It is
also known that H. notata, Ocyptamus sp., and Chrysopa sp., which have been
found in association with P, manihoti in Paraguay, prey on P. herreni in NE
South America, indicating that predators of the latter (Hyperaspis sp.,
Nephus bilucernarius) can be adapted to P, manihotf if they are released in
Africa. {CIAT)

0280
23794 YASEEN, M. 1979, PReport on a visit to Guvana for the natural
cnemies of the cassava mealybug Phenacoccus manihoti M, - F, November

4=23, 1979. Curepe, Trinidad, West Indles, Commonwealth Institate of
Riological Control. 9p. Fngl,, 3 Refs.

Cassava. Phenacoccus manihot{. Predators and parasites. Guyana,

In 1979 an unidentified Pteromalid was observed parasltizing Phenacoccus
manihot{ in CGuyana, Other  species detected were Aenasius 7 vexans,
Acnasius phenacocci, Nephus (Scymnobius) sp., Ocyptamus sp., and Hyperaspis
sp.  Attempts were made to fnduce A, ? vexans and the unidentified
Pteromalid to parasitize related wealybugs, P. grenadensis, or other
Phenacoccus spp.; however the results were not successful,  FEfforts to
culture the syrphid Ocyptanms were also unsuccessful, [CIAT)

0281
23790  YASEEN, M, 1977, Survey of cassava mealybugs (Phenacoccus spp.)
and their natural enemies {n Cuyana, Surinam and Brazil - November 1977,
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Curepe, Trinidad, West Indies, Commonwealth Institute of Biological
Control, 7p. Engl., 4 Refs,

Cassava. Phenacoccus. Phenacoccus manihoti., Ferrisia virgata. Predators and
parasites. Guyana. Surinam. Brazil,

For the lst time Phenacoccus manihoti is reported from Guyana; its presence
wvas also recorded In Brazil but not in Surinam. The natural enemy complex
in the 1lst 2 countries was similar: Hyperaspis spp., Nephus (Scymnobius)
Sp.» Ocyptamus sp., Aenasius ? vexans, Anagyrus ? pseudococci, Anagyrus
sp., Belpyrus insularls, and Prochiloneurus 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

FO3 Injurious Mites and thelr Control

0282
24047 BONDAR, G. 1938. Notas entomolégicas da Bahia. 3. 1. Sobre um
acarino nocivo i mandioca. (Entomological notes of Bahia. 3. 1. On a
noxious mite of cassava). Revista de Entomologia 9(3-4):441-445, Port,,
Il 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 5 suspended in
water. The pest was identified in 1923 in the USA as Tetranychus tanajoa.
[ClAT]

0283
25521 EZULIKE, T.O.; ODEBIYI, J.A. 1984, Feeding habit of Amblyseius
fustis (Acarina:Phytoseiidae), a predator of the cassava red mite,
Oligonychus gossypii (Acarina:Tetranychidae). Biologla Africana
1(2):30-34, Engl., Sum. Engl., Fr., 14 Refs., Illus. [National Root
Crops Research Inst., Umudike, Umuahia, Tmo State, Nigeria]

Cassava. Olygonichus gossypil. Predators and parasites. Insect biology.
Nigeria,

The nymphs and adults of Amblyseius fustis, an {important predator on
Oligonychus gossypii 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 was no
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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 G246 0276 0288 0292
0353 0359 0370 0379 0384 0401

C00 GENETICS AND PLANT BREEDING

G0l Breeding, Cermplasm, Varieties and Clones, Selection

0284
255G1 BADILLO-FELICIANO, J. 144, Performance of cassava cultivars in an
Oxisol 1in northwestern Puerto Rico. Journal of Agricutture of the
University of Puerrn Ricro 68(4):375-381, Fngl., Sum. Engl., Span., 8
Refs. [Apricultural Experiment Station, Mayaguez Campus, Univ, of Puerto
Rico, Rio Piedras, Puerto Rico]

Cassava. Cultivars. Root productivicy, HCN content. Organoleptic
exanination. Plant anatonmy. Puerto Rico.

Fifty-five cassava cv, were rvaluated for 3 consecutive years in a Coto
clay (Oxisol) in northwestern Puerto Rico. The highest ylelders, averaged
over 3 vr, were PI 12902, Jamaica 18, PT 9570, and PI 12903 with 34,345,
29,906, 26,845, and 24,684 kp/ha, resp. With the organoleptic evaluation
all but cv. PI 12903 were found to be acceptable. The HCN content among cv.
was below the moderately toxic levels (50 ppm), [AS]

0285

25279 CHAN, S.K.; HUSSEIN, K.M.; LIAN, T.S.; LAN, G.S.; PIANG, L.N. 1983,
Breedin,; and sclection of cassava. In . A special report on
cassava iu Peninsular Malaysia, with particular reference to production
techniques. Kuala  Lumpur, talaysian  Agricultural Research and
Developing Institute. Report no.PIM-02-83. pp.32-36, Engl., Tllus,
[Malaysian Agricultural Research & Developing Inst., P,0. Box 12301,
Kuala Lumpur 01-02, Malaysfal

Cassava. Plant breeding., Cytology. Pollination., Plant reproduction.
Crossbreeding. Cermination. Seed, Selection, Root productivity. Starch
content., Harvest index. leaf area. Resistance., Cercosporidium lenningsii.
Xanthomonas campestris pv. manihotis. Fomes lignosus. Hybridizing.
Malaysia.

Breeding and sclection methods and criteria of cassava at the Malaysian
Agricultural Research and Developing 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 of the cassava breeding and selection
program for Peninsular Malaysia include root vield/ha, root starch content,
HI, leaf area retention, germination, 7 of cuttings, disease resistance
(Cercosporidium herningsil, Fomes ligncsus, and Xanthomonas campestris pv.
manihotis), MHCN content, adaptability, and earliness. The scheme of
breeding and selection follows the following sequence: germplasm evaluation
for parent var. selection, hybridization, seedling selection, and ¢! ul
selection, {CIAT]
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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. ILikewise, plant hreeding 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]

0.1
25762  LAMEIRA, 0.A. 1985. Competicao de cultivares de mandioca em irea
de mata de Roraima, Brasil, (Comoetition ¢f cassava cultivars in 1

forest arca of Roraima, Brazil). Pesquisa  Agropecuaria Brasileira
20(5):591-594. Port., Sum. Port., Engl., 8 Refs., Tlius. [Empresa
Brasileira de Pesquisa Agropecuiria, Unidade de Fxeccucao 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. on red
yellow Latosols in a forest area of Bonfim (Roraima, Brazil) to !dentify
cv. of high genecic potential and appropriate characteristics to satisfy
local market requirements. The highest root ylelds were achieved by cv.
BGH 0!8, Pretinha, and FAB 596 with ylelds of 18.8, 18.5, and 17.2 t/ha,
resp.  The lst 2 are suitable for the production of white flour and the
latter for the production of yellow flour. Of all the cv. tested, 78% pave
higher yields than the local av. (12 t/ha). [AS)

0292
23731 NAYAR, N.M.; MNAIR, R.C. 1983, Tuber crops and tuber crops research
in India. Kerala, Tndia, Central Tuber Crops Rescarch Institute.
Publicetion no.3, 8p. Engl.

Cassava. Production. Cultivars. Cermplasm. Plant breeding. Technological
package. Cassava African mosaic virus. Intercropping. Post-harvest
technology. Alcohol. Cassava chips. Storage. India.

A general review of the 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 {s presented on the advances in terms of:
the collection, conservation, cataloging, and evaluation of germplasm; var,
improvement; development of packages of cultural practices; pests and
diseases (CAMV, leaf spot, and mites); intercropping (especially with
aroundnut); postharvest technology (especially alcohol production and shelf
life of cassava chips); extension and training (with emphasis on the Lab,
to land program); and fntensification 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 CAMV and mites; and (4) cv. sultable for their wuse in
intercropping systems. [CTAT)
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0293
25296 RADHAKRISHNAN, V.V.; GOPAKUMAR, K. 1984. Correlation between yield
and its components in tupioca. 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 HI was found to be
indicative of a correspondingly high root yield; HI was inversely
influenced by the no. of leaves which abscised during the 4th mo. after
planting. An 1ipcrease in stem length had a negative influence on yield
while an increase in root girth had a positive influence., [AS)

0294
22864 RAMANUJAM, T.; THANKAPPAN, M.; PALANISWAMI, M.S, 1982. High
yielding hybrids of cassava for {rrigated 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., 1llus.

Cassava. Cultivars. Hybrids. Technological package. Cultivation. Land
preparatfon. Cuttings. Planting. Fertilizers. N. P. K. Intercropping.
irrigation. Root productivity, Economics. Income. India.

In the village of CGaj. Patti (Tamil Nadu, India), the yields of high
ylelding cassava var, (Sree Visakham, Srec Sahva, H226, and HS7) in
monoculture and in association (groundnut, onion, tomato, brinjal, and
Eleusine coracana) were cvaluated within the Lab. to tLand program.
Cultural practices and systems used In the 31 monocropped cassava trials
and in the 136 intereropped cassava trials are described, Var, H 226
outyielded all the others with 33.5 t/ha (75% higher thap the yicld of the
local var.). Var, H 97 presented lodging and the lowes® yield (av, of
20.25 t/ha). The presence of carotene in Sree Visakhar -oots affected
their acceptance by the factories; this resulted in a low market price,
althoupgh its yleld performance was acceptable (av. of 25.75 t/ha). Based
on these ylelds, farmers preferred H 226 and Sree Sahya. Jan. plantings
gave better yicids thar June plantings. Data are given on farmers' nct
incone wnen cultivating Improved cassava var., th: additional income
derfved from irntercropping, and the net benefit when compared with
monoculture,  Cassava yleld reduction due to intercropping was between
3.0-17.2%; brinjal and E. coracana affected vield the most (17.2%), while

onlon was the one that affected it least (3.0%). [CIAT!

0295
25577 RAMASWAMY, N.; VIJAYAXUMAR, M.; SUNDARARAJAN, S. 1984, Co. 2
tapioca - a high yielding clone. South Indian Horticulture 32(}!):43-45.
Engl. [Tamil Nadu Agricultural Univ., Coimbatore-0641 003, 1ndia)

Cassava. Clones. Plant height. Root productivity. Starch content. Starch
productivity. HCN content. India.

Cassava var. Co. 2 (tested as MF, 167) is a clonal bulk sclected from the
Tiruvarur line TV, | collected from Thanjavur District (Tamil Nadu, 1ndia).
The plants are of short duration (8.5-9.0 mo.) and have moderate vigor, a
height of 165 cm and medium-sized roots with a creamy-white, nonbitter
flesh (when raw and cooked). The roots contain 34.5% starch and the av.
yield is 37.65 t/ha. {Plant Breeding Abstracts]
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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 HCN contents
are included. Production constraints are discussed and the future research
directions are indicated. [CTAT!

Sce also 0207 0208 0235 0240 0359 0360 0364 0366
0373 0378 0382 0387 0388 0397 0399

602 Cytogenetics
See 0208 0285
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0299
25513 CONSTANT, J.L.; KOCHELEFF, P.; CARTERON, B.; PERRIN, J,; BEDERE, C.;
KABONDO, P, 1984. Distribution géographique des aflatoxines dans
1'alimestarion humaine au Burundi. (Geographical distribution of
aflatoxins In human nutrition in Burundi). Sciences des Aliments
4(2):305-315. Fr., Sum. Fr.,, Engl., 20 Refs., Illus. [Université du
Burundi, Faculté de Médecine, B.P, 1020, Bujumbura, Bururdi}

Cassava. Aflatoxin, snalysis. Statistical analysis. Asperpgillus. Burund{.

Aflatoxin contamination of food in rural Burundi was studied. Tt seemed to
occur only In areas of low alt., the foods most adversely =zffected being
peanuis, cassava, and malze, containing max. of 202, 325, and 148
micrograms tuxin/kg, resp. [AS]

0300
25505 JOAO, W. DA S.J.; ELIAS, L.G.; BRESSANI, R. 1984. Valor nutritivo
de dietas elaboradas a base de tubérculos y leguminosas consumidas en
tres proporciones diferentes. (Nutritive value of diets based on tubers
and legumes taken in three different proportions). Archivos Latinoame-
ricanos de Nutricidn 34(2):315-320. Span., Sum. Span., Fngl., 9 Refs,,
Tllus, [Univ. Federal do Pard, Belém-PA, Brasil]

Cassava. Cassava flour. Cowpea. Nutritive value. Composition. Water
content. Fat content, Tibre content. Protein content. Ash content.
Carbohydrate content, Methionine. 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 907 of the diet in the
proportions 87:13, 70:30, and 50:50, all without or with 0.21% met.
Protein was best utilized when the meals were in the ratio 50:50. The met.
supplement had no ceffect when added to the 87:13 dict 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 % of cowpea meal in the diet increased.
[Nutrltion Abstracts and Keviews]
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0301
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, Proccedings. 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 {s washed, peeled, and cut into
chips that are sun-dried. Thesc are then stoiad 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.0. 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. TIbadan. Technical Report no.ll. pp.93-99. Engl., Sum. Engl., 4
Refs.

Cassava. Gari, Storage. Water content. Moulds. Nigeria.

The storage of white and yellow gari in polyethylene and hessian bags was
compared at 2 levrls of MC, the market level of 18,6% for white and 18.1%
for yellow gari. The storage lasted 2 mo. 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 garl 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. Gari 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 direccly by the prevalling
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 molsture levels. 1In 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
037¢4 0377 0379 0380 0381 0383 0385 0386
0387 0388 0389 0394 0396 0403 0404 0407
0408 0410 0411 0412 0413 0416

HO2 Nutritive Disorders in Humans

0303
25574  LIENER, I.E, 1984, MNatural 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]
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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 bean utilized to
deal with the problem are mentioned. [AS]

See also 0338

HO3 Animal Feeding

0304
24055  AUMAITRE, A. 1972, Le manioc convient-il aux porcs? (Cassava, 1is
it suitable for pigs?). La Revue de 1'Elevage 27:83,85,87. Fr., Illus,

Cassava. Animal nutrition. Swine. Piglets. Composition, Digestibility.
France.

The chemical composition of cassava 1s presented and discussed, and the
need to complement its use in animal nutrition with N sources is indicaved.
Its use in swine nutrition 1is recommended as a cereal substitute
considering its digestibility, positive effect on animal growth, and low
price. However, it should be used moderately because of its toxicity.
[CIAT)

0305

25244 BALDIZAN, A.; DIXON, R.; PARRA, O. DE; PARRA, R. 1982. Efecto de
la adicidn de harina de yuca a una dieta de heno (Cenchrus ciliaris)
sobre la digestibilidad de la 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 1in sheep and
capybaras). In Instituto de Produccidén Animal. Venezuela. Informe Anual
1982. Maracay, Universidad Centrel de Venezuela, pp.27-28. Span. [Inst.
de Produccidn Animal, Univ. Central de Venezuela, Maracay, Venezuela)

Cassava. Animal nutrition. Cassava meal. Forage crops. Sheep. Capybaras.
Digestibility, Venczuela.

Three sheep and 3 capybaras were fed Cenchrus ciliaris hay with the
addition of 1% minerals, 15X 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%, [Mutrition Abstracts and Reviews]

0306
24708 CALEFFI, A.; BROCCAIOLI, A. 1982, La farina di manioca
nell'ingrasso dei suini. (Cassava flour for fattening pigs). Mantova
Agricola e Zoocecnica 32(19):1-2, Ital.

Cassava. Animal feeding. Swine. Cassava meal. Fattening. Water content, Fat
content. Protein cuntent. Ash content. Fiber content. Feed constituents.
Italy,

Three groups of piga, of 17 animals each, received resp, a diet of maize
(A) or with 30 (B) or 15% CM (C); the diets were not isoproteid. The wt.
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gain/day, tlie 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 1s recommended as long as its prica, in
relation to that of maize, is 25% lower. |CIAT]

0307

25598  COSTA, J.B.; SILVA, V.G. DA; RODRIGUES, F. DE M.; SILVA, U.R. DA
1985, Efeito da uréia associada a mistura mineral e do feno de 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 Agropecudria da Bahia. Pesquisa
em Andamentc no.2l. 4p. Port. [Empresa de Pesquisa Agropecuaria 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 yr and carried out at
the Itaberaba Exptl. Station (Bahia, Brazil), are presented; 1t intends to
evaluate the effect of urea supplementation to the mineral mixture and of
cassava forage on the wt. gain of steers. The animals were kept under a
grazing regime during the dry secason. A completely randomized exptl.
design with 3 treatments and 10 animals/treatment was used. The treatments
were pasture (Digitaria decumbens) + mineral mixture (control), Tl; pasture
+ urea/mineral mixture (50 + 50%), T2: and pasture + cassava forage +
mineral mixture, T3. This st 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 {s evident.
[CTAT)

0308
25238 KHAJARERN, S.; KHAJARERN, J.M. 1984, Aspecto econdmico y aceptacidn
piblica de raciones basadas en yuca en Tailandia. (The economics and
public acceptance of cassava-based rations 1in Thailand). Produccidn
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 prices of important feedstuffs and biological responses from 15
feeding trials Including some 3320 broilers, 1600 replacement birds, 768
layers, and 182 growing-finlshing pigs are analyzed to evaluate the
economic feasibility of cassava-based [eeds 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 1n
Thailand is still low since cassava has been uncconomic to use and there
have been wide fluctuations in the market price and 1irregular supplies of
root products. Stiff competition among feedmillers has prevented them from
using cassava preducts 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, Fngl., Sum.
Engl., 11 Refs., 1llus. {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 Resecareh and Developing
Institute~-37%) for the culturing of jelawat were evaluated. Cr,0, was used
as an internal marker for the evaluation of digestibility.” Jelawac
digested 100Z of the protein, 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 S$BM; 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 1in this fish. There were no
significant differences {n the digestibility of DM, protein, fat,
carbohydrate, ash, and gross energy of the reference diet in jelawat
specimens whose total length was more than 12 cmy In fish less than 12 cm,
digestibility was significantly lower. {AS)

0310
24090 MANER, J.H.; BUITRAGO, ..; PORTELA, R.; JIMFNEZ, 1. 1978, La yuca
en la alimentacién de cerdos. (Cassava In swine feeding). Palmira,
Inscituto Colombiano Agropecuario. Centro Internacienal de Agricultura
Tropical. 115p. Span., Illus.

Cassava., Cultivars. Composition. Water content. Protein content. Fibre
content. Fat content. Ash content. Mineral content. HCN coptent. Toxicity,
Detoxification. Harvesting. Storage. Roots. Silage. Swine. Animal
nutrition, Cassava meal. Fresh products. Feed constituents, Leaves. Forage.
Colombia,

A literature review on swine feeding with cassava, and the results of 16
expt. with fresh, dry, or ensiled cassava to feed growing and finishing
pigs or 1n-pig or suckling sows, arec presented. In 6 expt. with growing
and finishing pigs fed fresh cassava, it was observed that groups recelving
a max. consumption of 4.0-4.5 kg fresh cassava/animal/day with controlled
amounts of a protein supplement grew slower than those fed with a
mrize~based control dict and than those fed fresh cassava + supplement ad
libitum; this latter group consumed more protein supplement to partially
meet 1ts daily energy needs since the daily ration of fresh chopped cassava
was not enough to meet them, Cassava palatability was Improved in dicts
supplemented with sugar or molasses. Supplements with protein levels of
only 20% rendered adequate vields in rterms of wt. increase and feed
conversion, and avolded protein overconsumption observed In previous expt.
In expt. 7, 8, 9, and 10, also with growing and finfshing pigs but fed with
dry cassava and CM, {t was observed that the progressive reduction In wt,
increase was assoclated with increasing levels of CM substituting mailze In
the ratfon, A slight favorable response was obtained when adding 0.1% met.,
to the CM and soybean cake-based diets. In expt, 11, 12, and 13 (ensiled
cassava fed to growing and flInishing pigs), 1t was observed that the
inclusion of stems and foliage into the silage reduced diet acceptability
by the animals; animals fed ensiled cassava and protein  supplement
increased wt. at the same rate as pigs fed maize-based diete and protein
supplement. Consumption of ensiled cassava was less than that of fresh
cassava. A more active HCN detoxification mechanism was observed in plgs
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 from sows consuming
fresh cassava were less numerous but with fncreased (ndividual wr. and the
av. wt. of 1li*'.rs at weaning wer: higher. However, total litter wt. at
weaning indicated that there were no considerable differences in the
overall performance of sows between all 3 treatments., In expt. 16 (vnsiled
cassava fed to suckling sows), it was found that sow and litter performance
was adequate at any lactatlon stage when fed with enslled cassava. [CIAT)
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0311
25725 McALLAN, A.B.; GRIFFITH, 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 Dafrying, Shinfield, Reading RG2 9AT, England)

Cassava, Feed constituents. Feeds and feeding. Animal nautrition. Cattle,
Composition. Analysi . Metabolism., Sugar content. Fibre content. Protein
content. United Kingdom,

Steers fitted with simple rumen and abomasal cannulas were given
isoenergetic divts of approx. 2qual amounts of untreated barley straw and
concentrates (flaked malze + cassava) alone (BSA) or with urea (BSU) or
fishmeal (BSF). Similar diets wecre 1lso given in which the barley straw
had been treated with NaOH (BSA, BSAU, and BSAF, resp.). The dicts were
glven in a 6 x 6 Latin square Jesign. Feed components and abomasal digesta
samples were analyzed for neutral (UDF) and acid (ADF) detergent fibers and
for monosaccharide const {tuents of structural polysaccharides.
Hemicellulose contents were estimated as the sum of xylose + arabinose and
by the difference between ash-free NDF and ash-free ADF (NDF-ADF).
Cellulose was estimated as beta-linked gl 9se and by the difference

between ash-free ADF and lignin (ADF-L). Ruthenium and polyetbylene
glycol were given as flow markers, and flows {(g/24 h) at the abomasum of
carbohydrate components estinuted Zn these ways were calculated., Approx.

98% (by wt.) of the cellulose found in original feed and digesta samples
was recovered in both NDF 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
10-177% of the N and xylose, resp., present in the original samrles.  Mouth
to abomasum digestibilities of hemicellulose (NDF-ADF) for diets BS, BSU,
BSF, BSA, BSAU, and BSAF were 135, 62, 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 ADF-1. as measures of hemicellulose and cellulose
contents, resp., of feeds and digesta, and cthe digestibility of these
carbohydrate fractions between mouth and abomasum of steers are discussed.
[AS]

0312

25297 MELO, J.F.; ViANA, J. DE A.C.; MOREIRA, H.A.; MELLO, R.P. DE 1983.
Farelo de arroz e mandioca (raiz dessecada ¢ feno) como suplementos de
dieta bdsica de cana-de-acucar + uréia para novilhas leiteiras., [Rice
bran and cassava (dried rocts and hay) as supplements to a basic diet cof
sugar cane + urca for dairy heifers]. Arquivo Brasileiro de Medicina
Veterindria 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 cnergy.
Metabolism, Brazil.

The potential of using sugar cane combined with urea:ammonium sulphate
(9:1) and winerals, supplemented with different energy levels (rice bran,
cassava roots with or without hay), as feed for dairy heifers during the
dry scason was evaluated. Twenty-four Holstein x Zebu heifers, with mean
Initial wt. and age of 240 kg and 21 mo., resp., were used. The completely
randomized design included the following 3 treatmencs: A, sugar cane +
urea:ammonium sulphate + rice hran; B, sugar canc + urea:ammonium sulphate
+ cassava roots; C, sugar cane + ureca:ammonium sulphate + cassava roots +
hay. Mean daily wt. gains/heifer during the exptl. period were 0,588,
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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 B and C. However, no significant
differences were observed between B and C. Total mean DM 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.H. 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. Colombila,

Five-mo.-old Zebu calves were fed for 112 days clither (1) cassava forage
silage alone, (2) silage + 0.50 kg dried cassava chips, or (3) silage +
0.50 kg dried cassava chips + 0.25 kg cottonsced meal. Bodv wt. gains,
feed efficiency, and protein utilization were significantly low for animals
on the pure cassave forage diet., The addition of dried cassava chips to
the silage diet improved growth rate (59%) and fecd efficiency (347) over
that of the base diet (1). The addition of cotteaseed meal te the diet did
not improve animal performance, suggesting that energy was more liniting
than protein in the pure siiage dlet. 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 protefn (N x 6.25Y, [AS]

Q314
24543 MORENO, E.A.H. 1982, Mandioca, potencial enerpéticoe na alimentacao
do sufno. (Cassava, energetlc  potential for swine feeding).

Londrina-PR, Brasil, Fundacao Instituto Agronomice do Parani. Circular
no.27. 53p. Port., Sum. Port., 121 Refs., 1llus

Cassava. Swine. Animal nutrition. Fresh products. Cassava meal, Stlage.,
Forage. Proteins. Food energy. Brazil.

A literature review on the use of cassava in swine nutrition is presented,
The geographical distribution and production of cassava, its utilization,
chemical composition, and methods to reduce {ts toxicity are reviewed, The
use of fresh cassava and CM for feeding plgs during their growing,
finishing, pregnancy, lactation, and preinitiation periods s also
reviewed., The use of cassava silage during the growing, finishing, and
lactation periods, and of the cassava forage and SCP during the growing and
{nishing perfods are also discussed. It {s concluded that fresh cassavi,
(M, or cassava silage are excellent energy sources that, if used properly,
can partially or totally substitute mafze or other cercals in rations for
pigs, without climinating the possibility of having, in the future, an
excellent protein source produced from cassava energy.  [CTAT)

0315
25265 PAPADOPOULOS, G.; ZIRAS, E.; KALAISSAKIS, P. 1983, [Replacement of
cereals by taploca in raticns of fattening plgs]. Bulletin of cthe
Hellenic Veterinary Medical Scciety 34(1):22-31. Greek, Sum. Fngl., 10
Refs.

Cassava., Animal nutrition. Swine. Fattening. Feeds and feeding. Greece,
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Forty-four Large White x Landrace hybrid pigs (av. initial wt. 22 kg) were
divided Into 7 groups and fed ad libitum with ratlons consisting of maize,
barley, cassava, SBM, fish meal, and wheat bran. During the prefattening
period the rations contafned 13,1-13.4 M) digestible ererpy/kg, 16.2-16,5%
CP, and 0, 20, and 407 cassava. In the final fattening period, however,
the rations contained 12.8~13.6 MJ digestible energy/kg, 13.0-13,67 CcP, and
0, 20, 40, and 60% cassava. Partial replacement of cereals by cassava
reduced the linoleic acid content of the rations, which was added to t.00%,
except for | group where the linolefc acid content of the ration was 0,457,
Results suggest that cassava glven to fattening pigs up to 40 and 60%
during the prefatcening and final fattening periods, resp., did not
significantly affect the av, daily live wt. gain nor improved the feed
conversion cocfficient for P < 0,05, Carcass 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 he cconomical under current Greek cond{tions, its
price should be less than 807 that of cereals. 1AS)

0316
25509 RAVINDRAN, V.; KAJAGURU, A.S.B. 1985. Nutrient contents of some
unconventional poultry feeds, Indian  Journal of Animal  Sciences

55(1):58-61. Engl., Sum. FEngl., 21 Refs. [Univ. of Peradeniya,
Peradeniya, Sri lanka]

Cassava, Poultrv., Feeds and feeding., Leaves, Cassavia meal, Composition,
Protein content. Fat content. Fibre content. Ash content. HCY content. Food
energy. India,

The nutrient and N-corrected ME contents of 10 nonconventional poultry feed
ingredients were determined. The chromic oxide indicator nethod was
cmployed to dssay the ME values.  The ME contents ror undetoxified and
detox{fied cassava root meal were 3197 and 3805 kcal/kg, resp. This
difference suggested that HCN interfers with the utilization of cnergy by
poultry. The ME content of CLM was 1870 kcal/kg. [AS]

See also 0219 0234 0052 G317 0330 0351 0357 0358
0365 0366 0368 0371 0373 0381 0383 0384
0387 0388 0390 0392 0345 0403 0404 0407
0408 0409 0414 0416

HO4 HCN Toxicity and Detoxiflcation

0317
25261 GOMEZ, G.; VALDIVIESC, M. 1985. Effccts of drying temperature and
Joadlng rates on cyanide climination from cassava whole-root chips,
Journal of Food Technology 20:375-382, Engl., Sum. Engl., 24 Refs,
[Centro  Agrondmico Tropical de Investipacion y Ensetanza, 7170,
Turrialba, Costa Rica)

Cassava. Cultivars. Cassava chips. Drying. Dry matte.. Cyvanides. HCN
content. Detoxification processes, Statfstical analysis. Costa Rica.

The effects 6t 3 oven drying temp. (60, 70, and 80°C), each at 3 Toading
rates (10, 15, and 20 kg/m"), on cyanide  climination from cassava
whole root chipr were evaluated. Roots of 2 cassava cv,, one with high (M
Col 1684) and the other with intermediate (M 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 thesc conditions the main factor
determining cyanide climination was the loading rate rather than the dryling
temp. As the loading rate {ncreased from 10 to 20 kg/m~, the total and
bound cyanide contents of dried chips decreased as a result of the higher
cyanide losses. This cffect was statistically significant only with the
chips of M Col 1684 bur the same trend was observed with M Cel 22,
Artificial drying at the temp. and loadings assayed allowed total cyanide
losses of 81 and 697 for chips of cv. M Col 22 and M Col 1684, resp. The
residual cyanfde content of dried chips of cv. M Col 1684 was 3 times the
max. permissible level set by the EEC for HCON in cassava products to be
used as animal feeds. These exptl. results are compared with previously
published data on cyanide elimination, [AS]

Scee also 0316 0342

100 PROCESSING, PRODUCTS AND USES

101 _Cassava Starch and {ts Properties

0318
25557 BARTSCH, W. 1984, Development of the {ndustrial processing of
cassava roots to starch, gari and alcohol. 1In Workshop on Processing
Technologles 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.391-398, Engl.

Cassava. Cassava starch, Processing, Industrial machinery. Development.
Uses, CGari. Tapiocas. Ethanol, Africa.

The advantages of the recommended machinery to obtatn a higher yield and
consume less water in the processing of starch are discussed, The uses of
cassava starch and the cconomic feasibility of {ts use in the production of
taploca are indicated. Likewise, starch production from cassava chips is
mentioned.  Finally, gart processine and ethanol production from cassava
are discussed. [CIAT)

0319
25760  CEREDA, M.P.; LIMA, U. DE A, 1985. Aspectos sobre a fermentacao da
fécula de mandioca. 3. Determinacao dos dcidos organicos. (Aspects on
cassava starch fermentation, 3. Organic aclds determination). Turrialba
35(1):19-24, Port., Sum. Engl., Port., 25 Refs.

Cassava. Cassava starch. Fermentation. Analvsis. Composition. Industrial
microbiology. Brazil,

The actual conditions of the fermented cassava starch Industries were
survered in the lab. under simiar conditions to those used in commercial
production. Six organic acids were determined by a silicic acld column
chromatography method {n samples of voth commercial and lab.-fermented
cassava starch: propionic, butiric, acetic, formic, succinic, and lactic in
highly varled 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 situaticn of cassava in Kenya Is presented. Production systems, var.
grown, and production constraints (CAMV) are indicated. The industrial
processing orf cassava, whose main product is starch, is described and 1ts
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 industrial alternatives for cassava (animal
feeds, cthanol) are presented. [CIAT]

0321
25726 PIZZINATTO, A.; CAMPOS, S.D. DA S. DE 1984, Correlacao entre
viscosidades do  viscosfmetro Epprecht e do viscégrafo Brabender
determinadas em suspensao de amido de mandioca. (Viscosity correlation
between the Epprecht viscosimeter and the Brabender viscograph using
suspensions of cassava starch). Boletim do Instituto de Tecnologia de
Alimentos 21(4):527-53n. Port., Sum. Port., Engl., 10 Refs.

Cassava. Cassava starch. Viscosity., pH. Analysis. Statistical analysls.
Brazil.

The possibility ef substituting the Brabender viscograph (slow method) by
the Epprecht viscosimeter TVB model (rapid methed) to determine the
viscosity of cassava starch was determined. The cerrelation coefficient
tetween the viscosity results obtained with the Brabender viscopraph with
samples at the point of the curve corresponding to 50°C in the cooling
stage, and those obtained in the Epprecht viscosimeter for the same samples
under the same conditions, was established using the rank correlation
nethed.  The correlation coefficlent rho = 0.78 obtained does not indicate
whether the Epprecht viscoslmeter can substitute the Brabender viscograph,
although it can be used as long as standards for specific points on the
processing line are established. [AS]

0322

25504 QUEZADA L., 0.; BELLO, R.A. 1984. Factibilidad de empleo de dife-
rentes agentes adhesivos para el desarrollo de productos a base de carne
deshuesada de pescado, (Feasibility of using different binding agents
for the development of products based on deboned fish flesh). Archivos
Latinoamericanos de Nutriclén 34(1):169-188. Span., Sum. Span., Engl.,
23 Refs., Illus. [Facultad de Ciencias de la Univ. Central de Venezuela,
Apartado Postal 47097, Caracas 1041 A, Venczuela]

Cassava. Cassava starch, Food products. Uses. Venezuela.

Preparations of f[ish filesh and binding agents were Investigated, with
emphasis on the rheological 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 trcatments was
required when crude starch was used. As far as color is concerned, the
observed changes depended bhoth on the type of binder used and on its concn.
The flesh-binding texture depends on the viscosity developed by the starchy
product. {AS]

0323
25582 SONI, P.L.; SHARMA, H.W.; DOBHAL, N.P.; BISEN, S.S.; SRIVASTAVA,
H.C.; GHARIA, M.M. 1985, The starches of Dioscorea ballophylla and
Amorphophallus campanulatus: comparison with taploca starch. Stirke
37(1):6-9. Engl., Sum. Engl., Germ., 13 Refs., Illus., [Forest Rescarch
Inst, & Colleges, Dehra Dun 248006, India)

Cassava., Starch crops. Cassava starch, Analysis. Composition. Protein
content. Ash content. Fat content. Viscosity., Gelatinization. Flectron
microscopy. Particle sirze. Tndia,

Starches from the tubers of Dioscorea ballophylla and  corms  of
Amorphophallus campanulatus were fsolated and purified.  Scanning electron
microscopy of these starches exhibits eliptical and spherical or irregular
shapes, resp., while the shape of cassava {s spherical. Water-binding
capacity of A. campanulatus starch ts very high in comparison with b.
ballophylla and cassava starches but the amvlose content is signifleantly
less,  Gelatintzation temp. of both these starches s the same but s
higher when compared with cassava starch; swelling power and solubilitles
are less.  Paste viscosity charaeteristics show high peak viscosity for A,

campanulatus in comparison with D. ballophvlla and cassava starch. [AS]

0524
25567 SWINKELS, J.J.M. 1985, Composition and properties of commercial
native starches. Stidrke 37(1):1-5, Fngl., Sum. Engl., Germ., 21 Refs.,
111lus. [Avebe B.A., Kl. Nieboerweg 12, 9607 PN Foxhol, Holland)

Cassava., Cassava starch. Potatoes. Maize, Production., Particle size. Water
content, Fat content. Protein content. Ash  content. Gelatinization.
Viscosity.

The physfcochemical properties of starches depend upon the botanical source
from which they are tsolated. TImportant differences between potate, maire,
wheat, cassava, and waxy mafze starch are reviewed. Speclal attention is
given to production and applications, composition and properties of the
starch granules, amylose and amylopectin, gelatinization characteristics,
and the properties of starch pastes and starch films, [AS])

0325
25566 TREGUBOV, N.N.; PAVI.OVSKAYA, O.E. 1984. [Cassava starchra
promising materfal 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, 1s discussed, with particular

reference to the effect of varifous conditions (extrusion, MC, temp.,
Intensity of mechanical action) on the degree of starch breakdown and the
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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 Afcica, 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 ave discussed. [CIAT)

0332
25551 GRIFFON, D. 1984, Savolr traditionnel ot hydrolyse enzymatique du
manioc. (Traditional know-how and enzymatic hydrolysis of cassava). in
Workshop on Processing Technologies for Cassava and other Tropfcal Roots
and Tubers in Africa, Abldjan, Ivery Coast, 1983. Proceedings. Rome,
Food and Agri-ulture Organization of the United Nations. v.2,pp.273~290.
Fro, sum. Fr., 2z Refs,

Cassava, Cassava starch, Processing, Cassava products, Enzymes. Hydrolysis,
Africa.

Cassava starch and 1its uses, and the native technologles for the transfor-
matlon of cassava are reviewed. Two tradirional techniques related to the
hydrolysis of starchy substrates are also discussed. [CIAT]

0333
25555 HEYS, G. 1984, Commercial considerations in the processing of
cassava  to gari at Texagri-Nigeria. In  Workshop on Processing
Technologies for Cassava and other Tropical Roots and Tubers in Africa,
Abfdjan, Ivory Coast, 1983, Proceedings. Rome, Feod and Agriculture
Organization of the United Nations. v.2,pp.349-365. Engl.

Cavsava. Garil. Processing. Factories, Peeling, Rasping. Fermentation.
Pressing. Gelutinization. Grinding. Packaging. Industrialization. Industri-
al machinery, Development. Power sources., Water requirements (processing).
Labor. Production. Prices. Costs, Marleting. Economics. Nigeria.

The commercial processing for the conversion of cassava 1Into gari,
undertaken by the Texagru company (Nigeria) 1is deseribed in detail. The
water requirements, energy sources, and labor required are discussed and
the improvements that have been made in the Newell Dunford factory are
analvzed. Production costs, prices and marketing, gart production and the
repercussions that the cereals imports might have on the future of the
factory are presented. [CTAT)

03134
25554 KAPUTO, M.T.; CHAIWE, K.D. 1984, Use of fermented cassava flour in
composite flour for preparation of bread and blscuits. In Workshop on
Processing Technologies for Cassava and other Tropical Roots and Tubers
in Africa, Abidjan, Ivory Coast, 1983. Procecdings. Rome, Food and
Agriculture Organization of the United Nations. v.2,pp.341-347, Engl,, 2
Refs., 11lus,

52



Cassava. Wheat flour, Composite flours. Breads. Bakery products. Uses.
Deverages. Cassava meal. Processing. Fermentation. Washing. Peeling. Solar
drying. Screening. Water content. Statistical analysis. Maps. Zambia.

Cassava 1s grown in large quantities in Zambia and it 1s consumed as a
major starch component of the diet, as a snack, vr for brewing local beers.
The traditional production process of CM 1is presented. To substitute
cassava for wheat at levels higher than 15%Z in “iscuit and bread recipes
and therefore reduce wheat imports, work was undertaken by the Naiional
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 £F 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 evaluation showed that incorpora-
tion of up to 40% fermented CF did not affect either the flavor or the
cexture 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. TImproved small processing machines for making
garl in Ghana. In Workshop on Prccessing Technologies for Cassava and
other Tropical Roots and Tubers in Atrica, Abidjan, Ivory Coast, 1983,
Proceedings. Rome, Food and Agriculture Organization of the United
Nations. v.2,pp.291-314, Engl., Sum. Engl., 12 Rets., Illus,

Cassava. Garl. Processing. Pecling. Washing. Rasping. Pressing. Fermenta-
tion. Screening. Drying. Packaging. Storage. Small-scale equipment,
Small-scale processing. Development. Ghana.

The traditional opeirctions involved in making gari are discussed as well as
the time-consuning, inefficient, wasteful, and uneconomical related steps.
A no. of 'mproved small processing equipment and machines which are in use
or can be used In Ghana for making gar{ and for processing cassava in
general are presented and reviewed. Illustrations are included., [CIAT]

0336
25565 MOFOR, E.M. 1984. Transformation (2s tubercules de manioc - expéri-
ence du  Camecroun. (Transformation of cassava tubers—Cameroon's
experience). In Workshop on Processing Technologles for Cassava and
other Tropical Roots and Tubers in Africa, Abldjan, Ivory Coast, 1983.
Procecdings. Rome, Food and Agriculture Organization of the United

Nations. v.2,pp.497-510. Fr., Illus.

Cassava, Production. Processing. Cassava pastes., Gari. Small-scale
processing. Mechanization. Rasping. Development. Cameroon.

The 2 traditional methods for the transformation of cassava (pastes and
gari) 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. [CIAT]

0337
25545 MSABAHA, M.A.M.; SEMEST, V.M.D. 1984. Roots and tubers in Tanzania.
In Workshop on Processing rechnologies 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)

0338
25544 MUENDANE, C.; SERRA, A.D.P. 1984. Production et transformation du
manioc au Mozambique. (Production and transformation of cassava in
Mozambique). 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.197-208. Fr., 9 Refs., Illus.

Cassava. Cassava flour. Production. Cultivation, Cultivation systems.
Rotatlonal ecrops. Cultivars, Sweet cassava. Bitter cassava., Toxicology.
Human health., Processing. Aflatoxin. Prices. Mozawbique.

The sitvation of caszava, the food crop that occuples the largest surface
area In Mozambique, Is presented. The processes for the production of fine
and grilled fleur, wavs 1in which cassava Is consumed, are briefly
described. The cultivation systems ard var. used are indicated; the
drought has forced the bitter var. Gurué to be used, a fact that has
reflected in an increcased Incidence of spastic paraparesis. Data on
production are given, and the need to improve the sanitary conditions of
cassava  processing and to find improved var. resistant to CAMV 1is
highlighted. {CIAT!

0339
25570 NZELIBE, F.¥.; GUGNANT, H.C. 1984, Use of locally available plant
materials for mycological medla. Mykosen 27(10):519-526. Engl., Sum.
Engl., Germ., 10 Refs., Tllus. [Mycology Laboratory Univ. of Nigeria
Teaching Hospital, Fnugu, Nigerla]

Cassava. Culture media. Laboratory experiments. Research. U:es. Industrial
microbiology. Nigeria,

Local plant materials such as papaya, yam, 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 was
found to be better cthan all other natural media for the growth of
dermatophytes but characteristic pigmentation was not readily visible on
the reverse side of the medium. Cassava dextrose agar supported good
growth and sporulation of dermatophytes. [AS-extract]

0340
25535  NZIEFFE, A. 1984, Colloque sur Ja transformation du manioc -
République 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. 119128, Fr.

Cassava. Fconomics. Soclo-cconomic aspects. Cultivation. Industrialization.

Foofoo. Chickwangue. Processing. Steeping. Peeling. Screening. Boiling.
Drying. Congo.
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Cassava, the most 1important food crop 1in Congo, especlally in the low
income groups, 1is grown 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.
The peeling of roots ls the maln bottleneck due to the high labor costy
however, an efficient method for mechanlcal peeling has been used with good
results, [CIAT}

0341

25553  OLYMPIO, H.K. 1984, Premiers resultats obtenus par les essals pour
la mise en place d'unc unite semf-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). 1n Workshop
on Processing Technologies for Cassava and other Tropical Roots and
Tubers iIn Africa, Abidjan, Tvory Coast, 1983, Proceedings. Rome, Food
and Agriculture Organfzation of the United Nations. v.2,pp.315-329. Fr.,
11l1lus.,

Cassava. Garl, 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 the equipment that has been tested to mechanize the processing.
Tllustrations are included. [CIAT]

0342
25556 ONYEKWERE, 0.0.; KOLEOSO, 0.A. 1984, Industrial processing of
cassava  products—the  Federal Institute of Industrial Rescarch
experience. In Workshop on Processing Technologles for Cassava and other
Tropical Roots and Tubers 1n Africa, Abidjan, Ivory Coast, 1983,
Proceedings. Rome, Food and Agriculture Organization of the United
Nations., v.2,pp.367-388. Engl., 21 Refs., 11lus,

Cassava. Garl. Foofoo., Cassava flour. Processing. Composition. Laboratory
experiments. Industrial microbiology. Fermentation. Gelatinization. Drying.
Peeling. Factories. Development. Small-scale processing. Mechanization,
Waste utfilization. Toxicity. Marketing. Costs. Nigeria,

The traditional cassava products in West Africa, cspecially in Nigeria
(gari, lafun, foofoo), arc presenred and the tradltiocnal processing of gari
(fermentation, gelatinization, and drying) is discussed. Also presented
are the improvements {n the mcchanization of the process made at the
small-scale industrial level; thece Include the equipment for rasping,
pressing, and fryving., The mechanlzed processing at the Industrial level,
which main problem has heen the improvement of the peclers, is described in
detail, The preliminary test nade for the functioning of a garl factory
with a dally production of 1 t is presented., Marketing problems are
indicated as well as the possibilities of expanding the gari factories by
processing foofoo and the research necds in the processing of the latter
(required var., pulp obtainment, and drying). Fin~"ly, the toxicity of
cassava and its elimination during processing are discussed. [CIAT]

0343
25581 PEREZ, M.; GONZALEZ, F.; CASTAREDA, 1.; LUJAN, M.; FERNANDEZ, R,
1983. Reproduccién  de Bacillus thuringiensis varfedad dendrolimus
comparando en tres medfos 1iquidos el polvo de yuca y el de boniato como
fuente de carbohidratos. (keproduction of Bacillus thurinpicnsis
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variety dendrolimus comparing powdered cassava and sweet potato as
gources of carbohydrate, in three liquid media)., Ciencia y T&cnica en
la Agricultura. Proteccién de Plantas 6(4):21-30. Span., Sum. Span.,
Engl., 5 Refs., I[1llus. [Unidad de Lucha Biolégica, Inst. de Investiga-
clones de Sanidad Vegetal, Ministerio de la Agricultura, La Habana,
Cubal

Cassava., Sweet potatoes. Culture media. Uses. Cuba.,

Bacillus thuringiensis var. dendrolimus wa: grown on media made up of
nutrients produced locally in Cuba, whieh are sources of C and N, and are
very inexpensive, such as sweet potato, cassava starch, and yeasts. On
these medfa, the bacterium grew, sporulated, and produced the asporal
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 Technologies for Cassava and
otier Tropical Roots and Tubers in Africa, Abidjan, Ivory Ccast, 1983,
Procecdings. Rome, Food and Agriculture Organization of the United
Nations., v.2,pp.399-405. Engl.

Cassava. Cassava starch. Industrial machinery. Processing.,

The operation, capacity, and construction of decanters and separators
cmployed 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 01366 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 MUKO, M.A. DE; PARK, Y.K.; CARIOCA, J.0.B. 1984. Producac de etanol
a partir de farinha de babacu, através da fermentacao alcodlica nao
convencional, (Production of cthanol from babassu starch by a
nonconventional fermentation methnd). Revista de Microbiologia
15(4):266-271. Port., Sum. Port., Engl., 9 Refs., Illus. [Faculdade de
Engenharia de Allmentos e Agricola UNICAMP, Caixa Postal 6121, 13,100
Campinas-~SP, Brasil)

Cassava, (Cassava starch. Fnzymes. Fermentation. Ethanol. Industrial
microblology. Brazil.

Babassu, maize, cassava, and rice starches were fermented by the
noncenventional fermentation method, which consists of saccharification and
fermentation ot starch simultancously (l-step process) without cooking.
Productivity of etuanol from rice starch was higher than the other starches
used. The lowest productivity of ethanol was obtained from babassu starch.
The ethanol yield from cassava starch was 9]%. {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,  Ethanal production from cassava and sago starch using
Zymomonas mobilis. Biotechnology Letters 6(9):615-620. Engl., Sum.
Engl., 9 Refs., Tllus. [Division of Biotechnology, Korea Advanced Inst.
of Science & Technology, P.0. 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 pretrcated employing 2
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 conecn. up to 30% (wt./vol.) dry
substances. A fermentation study performed using these starch hydrolysates
as substrates resulted 1in ethanol yleld at an av., of 0.48 g/g by 2.
mobilis ZM4, [AS]

See also 0252 0342 0403

JO0 ECONOM1CS AND DEVELOPMENT

0347
24730  ACOSTA, W.O. 1984, Diagnbstico rocioecondmico de la produccidn y
comercializacidn del casabe en los distritos Bolfvar y Bruzual del
Estado Anzoditegul. (Socioeccnomic diagnosis of casa.e production and
commercialization in the Bolivar and Bruzual districcs of the state of
Anzedtegul). Tesis Ing.Agr. Jusepin, Venezuela, Universidad de Oriente.
58p. Span., 24 Refs., Illus.

Cassava. Casave. Soclo-cconomic aspects. Production. Marketing. Cultivars.
Prices. Processing. Peeling. Washing. Rasping. Pressing. Screening. Drying.
Costs. Income. Venezuela,

A socioeconomic survey on casave production and commercialization 1in
Bolivar and Bruzual (Anzodtegui, Venezuela) was conducted to identi’y and
determine the casave production units, define the geographic distr.oution
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 unis., The av. daily no. of
cassava sacks processed were 10 and 6 for Bolivar and Bruzual, resp.
Casave production involves the following steps: peeling, washing, grating,
pressing, screening, spreading, and drying. Costs and labor involved in
cach step are analyzed. In Bolivar and Bruzual, 15 and 215. casave
cakes/100 kg cassava roots are produced, resp.; the av, diameter is 80 and
23 cm, resp. The main casave markets are Barcelona, Pucerto lLa Cruz, FEl
Tigre, 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 AGOSTINT, B.; GREENFIELD, 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, Abldjan, Ivory
Coast, 1983. Proccedings. Rome, Food and Agriculture Organization of the
United Natjons. v,1,pp.41-42. Engl.

Cassava. Production. Marketing. Trade. Economics. Uses. Asia. Africa. Latin
America,

The cassava world market in 1983 {s reviewed. There was a sharp decline in
the vol. of trade (25%), mwainly due to the agreements between the EEC and
its maln suppliers (Thailand, TIndonesia, and China) to reduce their
imports; this also reduced the use of cassava for animal feed. World
cassava production also fell by 2%, the recason being drought in Africa and
Latin America; this decline in output ir both continents led to a drop in
the use of cassava for human nutrition and an increase in cereal import
requirements. The {undustrial utilization of cassava, however, expanded
slightly {n developing countries where increasing quantities were processed
into alcohol (Brazil, Republic of Korea, and Thailand) and into starch
(lndones{a), while it declined in USA and Japan. [CIAT]

0349
25703 AHMAD, K.U. 1986. Cassava in the agricultural cconomy of
Bangladesh. 1In Reglonal Workshop on Cassava in Asia, its Potential and
Research Development Needs, Bangkok, Thailand, 1984, Proceedings. Call,
Colombia, Centru Internacional de Agricultura Troplecal. pp.51-57. Engl,,
l4 Refs., {Bangladesh Agricultural Research Council, Farm CGCate, New
Alrpert Road, Dhaka 15, Bangladesh]

Cassava. History. Production. Cultlvars. Dry matter. Ash content, Protein
content., Starch content. Ascorbic acid. Vitamin A. Rescarch. Development.
Consumption. Costs, Income. Bangladesh.,

The history and situation of cassava in Bangladesh are presented. Tt 1is a
secondary crop, used mostly ae 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. Flinally, the possible uses that could be given
to cassava, especially starch, in this country are discussed. [CIAT)

0350
25722 ANANTHARAMAN, M.; RAMANATHAN, S. 1986. Extending new cassava
technoiogy—the Lab-to-Land program in southern India. In Regional

Workshop on Cassava In Asia, 1its Potential and Rescarch Development
Needs, Bangkok, Thalland, 1984, Proceedings. Call, Colombia, Centro
Internacional de Agricultura Tropical. pp.365-372. Engl., 6 Refs.

Cassava. Soclo-cconomic aspects. Research, Cassava programs. Pevelopment.
Economics. Hybrids. Cultivation. Technology. Technology transfer,
Productivity. Income. India.

The Lab. to Land program developed by the Indian Council of Agricultural
Research (India), which helps in the transfer of technology to the farmers'
fields and {dentifies the problems associated with this transfer, is
described.  The program of the Central Tuber Crops Research In=titute, one
of the certers for the Lab, to Land program implementation, is analvred in
detafl; {c had 2 phases {n Kerala and Tamil Nadu. The economic and -oclal
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profile of the farmers, the socioeconomic impact of the progran, the
benefits and changes of behavior are indicated. [CIAT)

0351
25542 ANDERSON, M.; DAVIS, M. 1984, The agrieultural industry and the
Libarian cconomy. 1In Workshop on Processing Technologies for Cassava
and other Tropical Roots and Tubers in Africa, Abidjan, Ivory Coast,
1983. Proceedings. Rome, Food ar?! Agriculture Organization of the United
Nations. v.Z,pp.187-192, Engl,

Cassava., Production., Productivity., Development. Economics. Liberia.
The situation of cassava in Liberia is presented, and 1its importance (2nd

crop after rice) and the nced to industrialize its production on behalf of
the country's economy are discussed. [CIAT]

0352
25537 ANIMBO, H.H.; ISSEMBRE, T. 1984. Mentage d'unité de transformation
du manioc au Gabon ~ exemple d'une réalisation pratique. (The

installation of & cassava transformation un't In Gabon—example of a
practical accomplishment). In Workshop on Processing Technologies for
Cassava and other Tropical Roots and Tubers in Africa, Abidjan, Ivory
Coast, 1983. Procecedings. Rome, Food and Agriculture Organization of the
United Nations. v.2,pp.135-138. Fr., Illus.

Cassava. Processing. Small-scale processing. Small-scale equipment. Costs,
Gabon.

The required ecquipment 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 arc included. [CIAT]

0353
25272 ATKINSON, D.R.; WHOLEY, D.J.; JARMAN, T.R.W.; TURNBULL, J., 1983, A
factory concept for integrated cassava processing operations: the
cassava processing concept. Vienna, United Nations TIndustrial
Development Organization. UNIDO/10.534. 134p. Fngl., Sum. Engl., Illus,

Cassava. Processing. Industrialization. Development. Uses. Food products,
Cassava products. Cultivation. Climatic requirements. Temperature. hainfall
data. Fertilizers. Cultivation systems. Production. Costs. Prices.
Mechanization. Distributlion. Cassava chips. Cassava starch. Water
requirements (processing). Wastes. Cassava leaves (vepetable). Storage.
Glucose. Dextrins. Alcohol. Irrigation. lLabor. Injurfous insects. Injurious
mites, Bacterioses. Viroses, Zambia,

A project to eclaborate and cvaluate the concept of setting up cassava
processing factorfes {n any ccuntry able to support its growth was
established, Zambia oeing chosen for testing the concept. This modern
integrated cassava processing factory concept is outlined, as a guidance in
the setting-up and operation of such factories. The following topics are
dealt with: markets, agronomic requlrements  of  the cassava  crop,
procurement of cassava, process design, outline of a factory, and financial
evaluaticn, [C1AT)
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0354
25759 BLAIN, D. 1985. A farming system for women: the cas2 of cassava
production in Zaire, Ceres 18(3):43-46. Engl., 8 Refs., Illus,

Cassava. Soclio-cconomic aspects. Cultivation. Development., Zaire,

A report 1s given on a UNDP-funded project implemented by FAO during
1979~33 1in the subregions of Xwango-Kwilu, Zaire, 1in which food crop
production plays a key role in the strategins for supplying the capital
Kinshasa, 400-700 km away. The project, which was a large-scale
investigation of the blological, technical, and socioeconomic problems
hampering agricultural and rural development in this huge region, revealed
the need to concentrate on the women and their wmaln 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, te take account
of the conflicting needs that arise as a result of rural women in
developing countries oveing obliged to 111 so many roles. [World
Agricultural Economics aund Rural Sociology Abstracts]

0355
25241 BLOM, P.S. 1984. Agricultural development in the Western Province
of Zambia, with special reference to rice cultivatioa, Netherlands
Journal of Agricultural Science 32(3):167-174. FEngl., Sum. FEngl., 4
Refs. [Dept. of Agricultural Research, Royal Tropical Inst., Mauritskade
63, 1092 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 reglons of Zambia, 1s described. Main constraints to
agricultural development are discussed. Cassava and millet are grown on
upland soils and majze and sorghum on the lower slopes of depressions
(dambos); rice (s sometimes grown as a cash crop un the lower slopes.
Agricultural development in the Western Province requires long-term
planning, adaptive research with a furming systems approach, and adequate
marketing 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 1in
animal feed, Netherlands, Wageningen Agricultural University. 1lp.
Engl.

Cassava. Sorghums. Soclo-cconomic 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 profitabilities 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 aforementicned factors
can affect profitability and therefore, competition between the 2 crops.
[CIAT]
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0357
24555 BOURDON, J.P. 1979, Quelques donnfes a propos du manioc débats
recents, (Some data on cassava; recent discussions)., Rungis, France,
Institut National de la Recherche Agronomique, 74p. Fr., 5 Refs.

Cassava., Production, FEconomics. 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 on cassava
production and vields in the main cassava producing countries, origin of
Imported cassava and countries that use it, as well as the recent evolution
of gross Importations of cassava and different agrolndustrial by-products
by EEC member countries. Finally, articles for discussion are provided;
these reflect the different opinfons of the interested parties, i.e.,
Assoclation Générale de Producteurs de BIC et autres Cérdales, Syndicat
National des Industries de 1'Alfmentation Animale, and the Ministry of
Agriculture of France, particularly regarding the Implications on the
french economy. Addresses of the maln companies related to cassava
commercialization and of the institutions fnvolved in cassava research are
given. [CIAT]

0358
25559 BREDEL, P.M. 1984, Les programmes natfonaux de manioc en Amerlque
Latine. (National cassava programs in Latin america). In Workshop on
Processing Technologies for Cassava and other Tropical Roots and Tubers
In Africa, Abldjan, Ivory Coast, '983. Proceedings, Roeme, Food and
Agriculture Organization of the United Natfons. v.2,pp.407-424. Fr.,
11lus,

Cassava. Development. Cassava programs. Composite flours. Cassava flour.
Wheat flour. Bakery products. Industrialization. Cultivars. Alcohol. Animal
nutrition. Compositfon. Cassava meal. Swine. Poultrv. Cattle., Cassava
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 Industrialization, ard the utilization of CF in
composite flours to reduce wheat imports is described. The agrenomic and
Industrial feasibility s presented. Also described {s the alcohol program
in Brazil., A brief summary on the use of cassava In swine, poultrv, and
dairy cattle feeding {s given, highlighting the chemical composition of the
plant. Finally, the advantages and d!- . -antages of the usc of cassava
products are presented. [CIAT]

0359
23043 CENTRAL TUBER CROPS RESFARCH INSTITUTE. 19B4. Research highlights
1983, Trivandrum, India. 13p. Engl.

Cassava. Cassava programs. Plant breeding. Cuttings. Storage. CGermination.
Hutritional requirements. Intercropping. Dry watter. Harvest index.
Pruning. Cultivars. Root productivity. Cyanogenesis. Cassava African mosaic
virus. Injurious mites. Post-harvest technology., HCN content. Industrial
microblology. Cassava starch. Modified starches. Mycorrhi- .. Research.
Development. India.

Advances in research on root and tuber crops, including cassava, at the

Central Tuber Crops Rescarch Institute, Indla, during 1983 arc summarized.
Field tolerance to CAMV was found in 12 cassava lines backerossed to
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The optimum time to harvest, manual harvesting, and problems of mechanical
harvesting of cassava 1in 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 fertlliry
Incurs the highest cost, except at one location where transportation ls the
factor that contributes the most. A table on the ¥ return on investment
that would be obtalned for a range of ylelds (15-50 t/ha) and prices of
roots at a fixed production cost Is presented. [CIAT]

0364
25276 CHAN, S.K.; HUSSEIN, K.M.; LIAN, T.S.; LAN, G.S.; PIANG, 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. PIM-02-83.
105p.  Engl., 60 Refs., TIllus. [Malaysian Agricultural Research &
Developing Imst., P.O, Box 12301, Kuala Lumpur 01-02, Malaysial

Cassava, Plant anatomy. Plant development., Leafl area. Dry matter. Plant
breeding. Selectfon. Pollination., Culcivars. Planting. Cuttings. Spacing.
Prur ng. Fertilizers. M. [, K. Mg. Cu. Weeding. Herbicides. Tiracola
plagiata. Dasychira. FEctropis bhurmitra. Spodoptera 1litura. Porthesia
scintillans. Chloridea obsoleta. Achaea janata. Cercosporidium henningsifi.
Phacorarularia caribaca. Cercospora vicosae. Fomes lignosus. Xanthomonas
campestris pv. manihotis. Choanephora cucubitarum. Ganoderma pseudoferrum,
Sclerotium rolfsii. Sphaerostilbe repens. Glomerella cingulata. Harvesting.
Costs, Tncome, Marketing., Cassava  starch, Cassava  chips, Trade.
Consumption. Processing. Malaysia,

A compilation of seme of the results ot research on cassava for over a
decade in Perinsular Mataysia is presented. TIncluded are aspects related
to plant rorphology and  development, physiology of vield {n cassava,
breeding and selection, var., planting methods and fertilization for max.
vield, control of weeds, pests, and diseases, harvesting and estimates of
costs and benefits, cultural practices of the farmers in Perak and Kedah,
cassava production and markets, processing and uses. Individual papers are
registered in this publication under the following consecutive no.: 0209,
0214, 6230, 0240, 0241, 0285, 0286, 0330, 0362, 0363, and 0365, [CIAT]

0365

25286 CHAN, S.K.; HUSSEIN, K.M.; LIAN, T. .; LAN, G.S.; PTANG, L.N. 1983.
Tapioca production and market outlets. In . A special report on
cassava in Peninsular Malaysia, with particular reference to production
technifues, Kuala Lumpur, Malaysian  Agriculcural Research aond
Develeoping Institute. Report no. PTM-02-83. pp.79-84. Engl. [Malaysian
Agricultural Research & Developing Inst., P.0., Box 12301, ¥wala Lumpur
01-02, Malaysial

Cassava. Cultivation systems. Intercropping. Rotatlonal crops. Production.
Marketing. Cassava chips. Tapiocas. Cassava starch. Cassava flour. Glucose,
Uses. Trade. Consumption. Malavsia.

DMfferent aspects of the production and markets of cassava in Peninsular
Malaysia are presented, Data on its cultivated area during the period
1964-30 are presented, as well as the production of roots and derivatives
(flour, tapfoca pearls, flakes, chips, and starch). Also included are
expert fignres and estimations of potential local demand (present and
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future demand). Flakes and chips are used in the animal feed industrv;
starch, flour, and tapioca pearls are used In the textile and food
industries and in laundries, among others, and for the manufacture of
glucose. The largest consumers of starch in Malaysia are the manufacturers
of mecnosodium glutamate. [CIAT)

0366
24542 CURSO NACIONAI EL CULTIVO DE LA YUCA Y SUS USOS ALTERNATIVOS, ler.,
QUITO, ECUADOR, 1985. informe de trabajos. (Proceedings). In Montaldo,
A. Cultivo e Industrializacién ue la yuca y papa en Ecuador- Informe de
consultorfa, Quito, Ecuador, Instituto lonteramericano de Cooperacidn
para la Agricultura. pp.19-38. Span., Tllus,

Cassava. Cultivation. Processing. Economics. Uses., Development. Ecuuador,

The no. of hours, suhjects, and lecturers are given for the lst course for
professionals, technicians, industrialists, and persons related to cassava
cultivation in Fcuador; the course was called "Cassava cultivation and fts
alternate uses' and took place in Quito, .July 2. 1985. Twenty-elght
people participated in the theoretical-practical course. The quescionnalre
on cascava problems in Feuador that the participants to the course answered
and the answers given by the Ministry of Agriculture and Cottle Husbaadry
are included. [CTAT]

0367
25266 DEBFS, C. 1985, Now T ailand 1is sclling food to the industrial
world, Business Week. August 12:41, Engl,, Illus.

Cassava, Cultivation. Trade., Development. Economics, Thatland.

The agricultural cituatfon, rural development, economy, and commercializa-
tion of agricultural products in Thailand are briefly described.  Cassava
exports Increased from 0.5 to 7.8 million MT in 1982, In 1984 these
exports increased 314, but profite were only 67, During the last decade
the area cultivated bhas increased 377 and although  improved cultural
practices have been applied, the total increase in production has oniy been
10%.  Therefore, the government is tryving to maintain the growth of the
food sector at a faster rate than  the population increase, and fis
establishing polictes that coordinate exports and production. [CIAT)

04H8
25539 DRAME, M.M.; tSSE, FUA. 1984,  Transformation du manifoc et des
autres tubercules et racines en Guinée. (Transformation of cassava and
other tuber and roots {n  Cuinea). In  Workshop on  Processing

Technologics for Cassava and other irnpivuf—ﬁuols and Tubers In Africa,
Abidjan, Ivory Ceast, 1983, Proceedings., Rome, Food and Agriculture
Organization of the United Nations. v.2,pp.l147-152, Fr.

Cassava. Cultivars, Cari. Tapiocas. Cassava  flour, Cassava starch.
Processing, Guinea,

The projects in Guinea for the developnent of agroindustrial processing,
mainly of cassava and potato, and to a lesser extent of sweet potato, taco,
and yam, are presented. [CIAT]

016¢
25516  FCKEBIL, J.P. 1983, Cameroon: recent cxamples of arcas of priority
In research., Courier no.82:86-88, Engl., 11lus.
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Cassava. Production. Tetranychus urticae. Oidium. Xanthomonas campestris
pv. manihotis., Tntercropping. Costs. Income. Trade. Uscs. Caplek. Cassava
starch. Consumption, Prices. Research. Development. Indonesia.

The situation of cassava 1in Indonesia is presented; it is the most
important upland crop after maize, with an av. yield of 9.7 t/ha. The
production, including costs, and lts perspectives are discussed. Trade,
uses, and consumption of cassava (fresh, gaplek, starch) are analyzad.
Finally, rescarch needs (var. trials, cultivation systems, extension
services) and the impact that resecar:h has had in the country are
presented, [CI1:T)

0375
25264 INSTITUTO INTERAMERICANO NE COOPERACION PARA LA AGRICULTURA. 1983,
Proyecto para ¢l grupo campesino "Angel del Limén", El Triunfo, Cholu-
teca. (Project for the peasant group "Angel del Limén", F1 Triunfo,
Choluteca). Tegucigalpa, Honduras, Convenio ITCA-INA-Connuplane. Unidad
de Formulacidn de Provectos, 13p. Span., Sum. Span.

Cassava. Socio-economic aspects. Fconomics. Tncome. Costs. Development,
Honduras.

The project proposed to bencfit the peasant group "Angel del Lim5n",
heneficiary of the land reform, in the dept. of Choluteca, Honduras, is
presented. It 1s intended to improve the income level of the group
through the alternsting 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., 2% Refs., lllus.

fassava. Cultivation. Cultivars. Cultivation systems. Fallowing. Timing.
Land preparation. Costs, Economics, Planting. Spacing. Weeding.
Insecticides. Fertilizers. Harvesting., Prices. Intercropping. Erosfon.
Maize. Banana-plantains., Marketing. Cassava roots (vegetable). Cassava
starch. Factorics. Starch content. Distribution. Preocessing. Washlng.
Peeling. Rasping. Screening. Silting. Fermentarion. Drying. Packaging.
Water requirements (processing). Waste mtilization. Consumpt fon, Storage.
Hakery products, Colombia.

Te. study the relationships between the cassava crop and {ts marketing and
the petential marketing channels for cassava starch, the Mondomo arca in
Colombia was chosen due to the presence of CIAT ficld trials In the region.
Surveys were conducted at  the tarm, small-scale rasping  Industry,
middleman, and wholesaler-retailer levels. The agricultural cconomy is
dominated by a limited no. of crip altermatives, The starch production
process is described and the economic situvation of the small-scale rasping
industries {s analyzed. A description of the middleman, product, storage,
risk absorption, transportation, credit, quality control and classifica-
tion, communication, and profitability is given. The end user 1s also
considered. A gencral analysis ts fncluded of the marketing channel of
sour starch coming from the vecinity of Santander de Quilichao, where
approx. 4200-4800 ha of cassava (5000 v of starch/yr) are grown. The
breeding programs should focus on the selection of var. tolerant to low
fertility seils and with high starch viclds/ha, the relationship between
fertilizer usce ond starch content should be investigated and studies to
solve the erosion problems related to the cultivation of cassava are
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required. Of the costs involved In the small-scale rasping industries, 80%
corresponds to the raw material. [CIAT]

0377
25708 JAYAWARDENA, S.D.C. 1986. Cassava in the agricultural economy of Sri
Lanka. In Reglonal Workshop on Cassava in Asia, its Potential and
KResearch Development Needs, Bangkok, Thailand, 1984. Proceedings. Cali,
Colombia, Centro Internacional de Agricultura Tropical. pp.l115-129,
Engl. 5 Refs., 11lus. [Central Agricultural Resecarch Ceutre, Ginnoruwa,
Peradeniya, Sri ianka)

Cassava. Producrion, TIrtercropping. Prices. Costs., Resecarch. Fresh
products. Developuent. Sri Lanka.

The situation of cassava in Sri lanka {s presented; it is a secondary crop,
grown iun assoclation with other crops (cocenut, pineapple), and nmainly
consumed fresh. TProduction data for the 1972-80 period are included. The
production arecas are described and production costs and constraints are
analyzed, in addition to discussing arcas of vresearch,  The uses, the
potential for the preduction and wutilization of cassava, and the
implications that povernment policies mav have on rerearch are discussed.
[CTAT)

0378
22861 J0S, J.S. 1982, High-lights of Lab to Land Programme (Phase 1).
In Central Tuber Crops Rescarch Institute, Summary report: Lab to Land
Programme Phase 1-1979-82., Tiivandrum, India. Publication no.2. pp.l1-17.
Engl., Illus.

Cassava, lybrids. Intercropping. Crovndnut. Socfo-cconomic aspects. $91l
enalysis. Cultivation. Fertilizers, Pest countrol. Fconomics, Tncome. Root
productivity. Technological package. Technology transfer. Technoligy
cevaluation. India.

The  methodology and outstanding results of the Lab. to lLand program are
described,  This program was carried out among 200 families in 4 villages
of the Trivandrum, Kanyakumari, and Salem districts, India, during 1979-80.
The 2 main techncloples transterred during this program consisted in the
replacement of dercnerated cassava stocks with fwmproved clones (Sree Sakya
and Sree Visakbhar) and cassava/groundnut  intercropping. The prevailing
type  of  agriculture betore adoption, soil  fertility status of the
landholdings of the families involved, and agricultura: practices 1In the
villages are  described. Additional  fncome derived trom using  both
technologies fndependently is shown; their potential to favor the income in
all villages te thus indicated. v general, the fncrease in income due to
the use 5 these technolopies was nore than 657 during the lst yr.
Selected resulte achieved with particolar 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 t-ansformation of fresh roots inte cassava chips. Training
programs, tield  days, radio  programs, and  pamphlet publication,
contributing to the general strategy of the program, ave described. [CIAT]

0379
25532 LAME, B, 1984, Mission  FAO sur le manioc en République Populaire
du Benin: la coulture et sa transformation. (FAD mission on cassava in
Benin: the crop and fits transformatfon). In Workshop on Processing
Technologies for Cassava and other Tropical Koots and Tubers in Afrlca,
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INTRODUCTION

This journal of analytical abstracts, which replaces the former
combination of abstract cards and ycarly cumulative volumes, is
designed to provide a specialized guide to the world’s literature on
cassava (Manihot esculenta Crantz), disseminating rescarch results
and ongoing activities related to the crop.

The abstracts report condensed information trom 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 vibliographic scarches 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 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 journals of analyti-
cal abstracts on ficld beans (Phascolus vulgaris L.) grown under
tropical conditions and on tropical pastures. Other CIAT publi-
cations dedicated to keeping users aware of research developments
intheir respective fields include:  Pages of Contents, Cassava
Newsletter, Pastos Tropicales - Boletin Informativo, and Hojas de
Frijol.



Accesion
number
(for photocopy
requests)

COMPONENTS OF AN ABSTRACT

Sequentiid number
in the journal (tor Year of

Authors use of indeaes) publication

) I —10145 o
,—[19527 IKEDIOBI, C.O.; ONYIKE, E. '1982. The use of linamarase in gari]‘_ Original title

production. |Process Biochemistry 17(4)p2-5., (Engl., Sum. Engl., p 12
Refs. 11 . |/ ({Dept. of Biochemistry, /Ahmadu JBello Univ., |Zaria, Author
Nigeria] address
Additional S / ) Paccs Language Language
noies ource = of paper of summary

Cassava. Linamarase. Uses. Gari. Fermentation. Detoxification processes.l Kevwords
Enzymes. Nigeria.

The detoxification of cassava associated with fermentation depends on
endogenous 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 consig—
tently ylelded gari with innocuous levels of cyanide. A preliminary screen-
ing of several fungal isolates for their ability to synthesize linamsrase,
resulted in the identification of 2 fungl, Penicillium steckii and
Aspergillus sydowi, capable of producing this enzyme in commercial quan~
tities. The use of linamarase or linanarase-producing fungi in cassava
fermentation for gari production may be an interesting possibility,
[AS]
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AOC  BOTANY, TAXONOMY AND GEOGRAPHICAL DISTRIBUTION

o425
25578 SNEEP, J.W.; DE ROON, A.C. 1984, Euphorbiaceae, Uitgaven van de
Hatuurwetenschappeli jke Studickring voor Suriname en de Nederlandse
Antillen 0(113):231-285, Engl.

Cassava; Manihot; Plant anatomy; Identification; Manihot glaziovii; Manihot
esculenta; Manihot carthagenensis; Plant geography.

A botanical description of the Euphorbiaceae family is presented and
taxonomic keys for the identification of the genera are given, Likewlse,
the genera Euphorbia, Pedilanthus, Phyllanthus, Margaritaria, Tragia,
Dalechampia, Croton, Argythamnia, Cnidoscolus, alclnus, Jatropha, Manihot,
Acalypha. Berpardia, Aclelia, Hippcmane, and Hura are described in detail,
Some species are also described, glving common nates and place of origin,
Of the genus Manihot, the specles M. esculenta, M. glacziovii, and M,
carthagenensis are descrited., (CIAT)

ohz6
25268  SPATH, C.D. 1973, Plant demesticatlon: the case of Manihot
esculenta. Journal of the Steward Anthropological Soclety 5(1):45-69,
Engl., Sum. Engl., 34 Refs., Illus.

Cassava;
Bitter ca

story; Processing; Plant geography ; Manihot; Sweet cassava;
#va; Propagation; Peru.

The problem of cassava domestication in analyzed. The archacologlcal
evidence available for the origins of cassava in South America, particula.ly
that from Peru, is outlined. The plant {5 discussed in terms of its
morphology, habitat, growing conditions, and yield,  The possible
implications of the relationships between the profpagation systems of the
plant and its domestication are @nalyzed. Dumestication and cultural
intensification are emphasized. (CIAT) See also 0561 0594 0632



C00 PLANT PHYSIOLOGY

oha7
24746 EL-SHARKAWY, M.A.; COCK, J.H. 1985. The humidity factor in stomatal
control and itsc effect on crop productivity. Cali, Colombia, Centro
Irternacional de Agricultura Tropical, 12p. Engl.., Sum., Engl., 25 Refs,,
Illus, (CIAT, Apartado Aérco 6713, Cali, Colombia)

Cassava; Water requirements {plant); Stomata; Carbon dioxide;
Photosynthesis; Cultivars; Leaves; Colombla,

Recent =studicc in the lab, on the response of ecassava to water stress
demonstrated thit plants grown in pots or in the fileld, with and without
zoll water stresc, were very sensitive to changes in atmospheric humidity.
Both CC2 urtake rate and HzO loss decrecascd greatly as VPD inereased., This
decrerce in gas exchange rate was assoelated with a reduction in leaf
corductance in the absence of changes in leal water potential., The strong
stematal response to changes in VPD may be of particular importance to
nerenrial erops, such as cassava, that may have to endure a long period of
drought. Under these conditions, and in the absence of stomatal response to
hurmidity, both photosynthecis and transpiration will continuc at relatively
kigh ratce until available soil water is depleted and leaf water potential
drops to the level required tc induce stomatal closure, at which time both
rhotocynthesis and transpiration will approach zero. In such ease, most of
the transpirational losr will oceur during periods of high VPD and low
photosynthesiz:itranspiration ratio, resulting in a low DM accumulation/unit
water transplred. On the other hand, with a direct stomatal response to
changes in air hunidity, available soil water will be depleted slowly, as
nost of the transpirational lose will occur during perlods of the day when
VFD is low and water use effielency is highest. With a prolonged period of
limited s0il water. the preater water uce efficicney will lead to a greater
total accumulation of fhotosynthate over the ctress period. Thus, the
dircect storatcl muchanitm iz beneficial for thoce crops that expericnce long
period of drought. However, with nonlimiting soll water conditions or only
short periods of soil water sircess, optimizing water use efficleney would
not be as important as maximizing photosynthesis and consequently crop
productivity., Urder these conditions noncensitive stouata would be
advantageons,  an nypothesis is presented which relates stomatal sensitivity
to steratal dencity and is dlscurced in the light of selection methods for
var, with optimum productivity under differing conditions of air humidity
and soil water availability. (AS)

oh28
25592  EL-SHARKAWY M.A.; COCK, J.H.; HERNANDEZ, A. DEL P. 1985, Stomatal
response to alr humidity and its relation to stomatal density in a wide
range of warn climate species, Fhotosynthesis Receareh 7:137-149.
Engl., Sum. Engl., 41 Refs., Illus, (CIAT, Apartado Aéreo 6713, Cali,
Colombia)

Cassava; Stematn; Cultivars; Photosynthesis; Water requirements (plant);
Transpiration; Colombia.

The gae exchange of 19 widely different warm elinate speecies (including
cassava) was observed at different leaf to air VPD. In all speeles stomata
tended to close as VPD increased resulting in a decrease in net
rhotogyntheeis., The abaolute reduction in leaf conductance/unit inercase in
VPD was greatest in those speeles which had a large leaf conductance at low
VPDa., Thic would be expeeted even if stomata of all species were equally
sensitive. However, the percentage reduction in net photosynthesis (used as
a measure of the relative sensitivity of stomata of the different species)
was also cliosely related to the meximal eonductance at low VPD. Cacscava had
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the highest reduction in a’vnarent photosynthetic rate and leaf conductance
(85 and 86 per cent, resp.). Similarly the reclative scnsitivity of stomata
to chanves in VPD was closely related to the weighted stomatal density or
"erowding index", The hypothesis is presented that stomatal closure at
different VPDs is related to peristoratal evaporation ccupled with a high
resistance between the epidermis and the mesophyll and low resictance
between the ctomatal apparatuc and the cepidernal cells,  Thic hypochesic is
consistent with the greater rela'ive sensitivity of stomata on leaves with a
high crowding index., The recults and the hypothesict are discusced in the
light of selection for optimal productivity under Jdiffesing conditions of RH
and soil water availability, by observetion of ctomatal denslty and
distribution on the ¢ cides of the leaf. (AS)

g42a
26178 HOZYO, Y.; MEGAWATI, M.; WARGIONQ, J. 1984, rPlant production and
potential productivity ef cansava (Manlhot esculenta Crantz). Bogor,
Indonesia, Central Recearch Institute for Food Crops. Contributions
no.73. 20p. FEngl., Jum, Fagl., Indon., 7 "=fa., Illus, (Cerntrel
Resewrch Inst. for Food Crops, Jalan Merd ka 99, Bogor, Indonesia)

Cassava; Cultivarcs; Leaves; Leaf arca; Light; Plant phyciology; Dry mtter;
Roote; Plant height; Growth; Indoncsia,

Plant productior and jotentizl productivity of cascava Wwere investigated
during the 1981 and 1582 growiny ceasons at Cikeumeuh exptl. farm of Bogor
Research Institute for Foed Cropn (Indonesia). DI production and tuberous
root growth were cezrurdd and indices of plant production were analyzed,
The COR and NAR had naigh valuer in the active thickening and naturation
growth stages. The oricentaticn adjustment of the leaf blade wcs observed.
This movement adjusted the reception of incident solar radiaticn throughout
the day. Varictions in the angle were descerited by the inclination,
subinclination, and direction angles. The potential productivity of cacsave
was analyzed using grafts combining sclon ana stock of 2 cv, and 1 local
var. The potential productivity of the tuberous root was found *o he
incdependent of cclon character, However, the celon was a secondary
influence of root thickening if the stock was of 4 late root thickening
type. (AS)

o430
26368 MELIC, R.J.M.; VAN STADEN, J. 1685, Tuberizatior in cascava
{(Manihot ccculenta): cytokirnin and abucisie acid activity in tuberous
roots. Journal of Plant Phyciolopy 113(4):357-366. Engl., Sum. Engl.
¢6 Refs., Illus. (Plant Develojeent Rescarch Unit, Dept. of Botany,
Univ, of lNatal, Pictermaritzburg 3200, Rcpublic of South Africa)

Carsava; Plant growth substunces; doots; Analysis; South Afriea.

The nature and distribution of cytokinins and ABA in tuberous roots of
cassava were studled., Trans-ribosylzeatin, dihydroczeatin, and trans-zeatin
werc tentatively identified as the major cytokinins in tuberous root
extracts, Cytokinin acrivity was concentrated in the meristematic region of
the gsecondary xylem and in the phloem, This suggests a role for cytokinins
in the rcgulation of meristematic activity, which 15 respongsible for the
growth of the tuberous roots, Some cytokirnin activity, which coeluted with
cytokinin glucosides, wus found in extracts fron the phloem, Inhibitor
activity, which was tentatively identified as cic-ABA, was present in
tuberous oot extracts., The activity of this hormone did not vary greatly
between the different tissues analyzed. (AS)
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C01 PLANT DEVELOPMENT

0431

25585 BARRIOS, J,R. 1984, Contribucién 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 ias investigaciones en los cultivos de
rafces y tubérculos tropicales en Venezuela. Revista de la Facultad de
Agronomia dc la Universidad Central de Venezuela, Alcance no.33:15-54.
Span.,, Sun. Span., 42 Refs., Illus. (Univ. Central de Venezuela, Seccién
Rafces y Tubérculos, Inst, de 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 ¢v.
in relation to vigor and initial development whern planted in sand
propagators. During 2 periods, cuttings 5, 10, 15, and 20 cm long were used
to evaluate thc following variables: budding percentuge; rate of emergence;
total, aerial part, and root DM wt.; mean DM wt. of leaves and shoot stems;
and mean and total leaf arcas., Results show that cutting vigor during
initial development is directly rzlated to cutting cize, within the limits
studied. (AS-CIAT)

0432

25774 BELTRAN, J.; NARVAEZ, J.; REYES, R.; ROCA, W.M. 1984, Efecto de la
concertracién de nitrdgeno, citcquinines, carbon activado y del volumen
del reciplente sobr2 el creelmiento y viabilidad de los cultivos. (Effect
of the nitrogen concentration, eytokinins, activated carton, and the
volume of the container on crop growth and viability). 1In Perea D., M.;
Angarita Z., A., eds. Congreso Nacional de Cultivo de Tejidos Vegetales
ler., Bogotd, Colombiua, 1984, Memorias. Bugoth, Universidad Haclonal de
Colombia. pp.128-134, Span. (CIAT, Apartado Aéreo 6713, Cali,
Colombia)

Cagsava; Cultivars; Plant growth substances: Growth; Leaves; Tissuc culture;
Colombia,

The effect of M, BAP, ABA, activated carbon, and the size of the contaliner
on the growth, development, and viability of cassava cv. M Col 22 and M 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 conen. and high saecharose conen., or vice versa,
at high BAP concn. and low saccharose concn., 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 earbon and larger
contalners also reduced leaf fall, (CIAT)

0433

25770 CORAL, J.C.; MAFTLA, G.; ROA, J.C.; ROCA, W.M. 1084, 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 yleld of two cassava varieties). 1In Perea D., M.; Angarita Z., A,
eds, Congreso Macional de Cultivo de Tejidos Vegetales, ler,, Bogot4,
Colombia, 1984. Memorias. Bogot4, Universidad Maeional de Colombia,
pp.176-182. Sgpan

Cassava; Cultivars; Apical meristems; Productivity; Cuttings; Leaves;
Branching; Colombia,
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The effect of meristem culture on the yleld and vigo: 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 discuased. (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, H-165, H-226, H-97, and M-4 were plantcd in pots containing

1000, 2000, and 3000 ppm NaCl to select cassava var, tolerant to salinity;
their germination was observed. Ten replications wer: umade for ecach var,

In pots containing 1000 ppm NaCl, only 66.6 percent of H=-97 survived; in the
remaining var. the percentage of survival was of ‘6.6, At 2000 ppm only

H-97 survived (17.0 percent) and at 3000 ppm none of the var, survived.
Based on selection by K:Na ratio, 14 var. were planted in pots with the
reccumended NPK dose ard 1000 ppm NHaCl. After 1 mo., leal samples were
taken to analyze K and Na contents, Var, Ce 22, S-1315, H-398, H-648,
H-226, and H-1253 were tolerant to salinity; H-165, H-97 (2), H-1687,
H-1423, H-97, and H~207 were moderately tolerant, and M-% and H-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 origiral level and the relative water ceontents of the var,
were determined at the 7th, 8th, and 9th mo., Var. S-1315, H-165, H-226,
H-97, H-648, Ce 22, and H-207 were tolerant to drought. (CIAT)

0435
26358 MABANZA, J.; RODRIGUEZ, A.V. 1986. Le bouturage in vitro du manioc.
(In vitro cassava propagation by cuttings)., Brazzaville, République
Populai~e du Congo, Office de la Recherche Scientifique et Technique
Outre-Mer. U4p, 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 Irternational
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 a.ud then transfer them to a whole-plant growth culture wedium. (CIAT)

0436

25686 MANTILLA, J.E. 1984, Propagacibn de yuca (Manihot esculenta
Crantz)., Alternativa para incrementar la tasa de multiplicacién. (Cassava
propagation, Alternative to increase the multiplication rate). 1In
Montaldo, A., ccamp, Avances en las investigaciones en los cultivos de
rafces y tubbrculos tropicales en Venczuela, Revista de la Facultad de
Agrononfa de la Universidad Central de Venezuela, Alcance no.33:55-72.
Span., Sum, Span., 6 Refs., Illus, (Univ, Central de Venezuela, Seceibn
Rafces y Tubéreulos, Inst., de Agronomfa, Maracay, Venezuela)
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Cassava; Cultivars; Cuttings; Propagation; Shoots; Germination; Timing;
Plant height; Root productivity; Venezuela.

Cuttings of cassava cv. UCV 2112 {20 and 5 cm long) were planted directly in
the fleld to increase cassava propagation material. From short cuttings
emergence percentage at 30 days was 84,3 and 98.4 percent for 5- and
20-cm-long cuttings, recsp. 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,
resp, 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 1s scarce for secdbeds, it 1is
feasible to triplicate the planting area by using S-cm-long cuttings with
the same 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)

o437

25587 MIRELES, M.; PAEZ DE CASARES, J. 1984, Induccibn de "rogeta® en
yuca (Manihot esculenta Crantz) para la propagacién mGltiple 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 rafces y tubérculos tropicales en
Venezuela. Revista de Facultad de Agronomia de la Universidad Central ce
Venezucla, Alcance no,23:73-81. Span., Sum. Span., 13 Refs., Illus,

Cassava; Cultivars; Tissue culture; Apical meristems; Culture media; Plant
growth substances; Venczuela,

The induction of rosette in the system of multiple propagation from
different sized apieal meristems of cassava cv, UCV-2578 from the germplasm
bank of the U, Central of Venezuela was studied using various levels of NAA
and BAP. A solid Murashige and Skoog mediun was used with variations in the
organic components, The crops were incubated at 25 more or less 2 degr2es
Celslus, 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 thece, the combination of NAA-BAP had a synerglstic
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 callures and had not become organugenic by the end of the
expt. (AS-CIAT)

0438
26348 NAIR, N.G. 1979. Development of diseace free genetic stock. In
Ceutral 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 porphogenesis of cassava
meristem tips was studied. BAP 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
morphogenesia was observed. Over 100 meristems each {rcm heat-treated and
nontreated diseased (CAMV) cassava meristems vere cultured. In both cases
regenerated plants rerained symptom-free up to the potting stage, (CIAT)
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25773 NARVAEZ, J.; BELTRAN, J.; REYES, R.; ROCA, W.M, 1984, CEfecto de la
iluminacién y la temperatura sobre el crecimiento y la viabilidad de los
cultives, (Effect of the illumination and temperature on crop growth and
viability). In Perea D., M.; Angarita Z., A,, eds. Congreso Nacional de
Cultivo de Tejidos Vegetales, ler., Bogot&, Colombia, 1984, Memorias.
Bogot4, Universidad MHacional de Colombia. pp.135-140, Span. (CIAT,
Apartado Aéreo 6713, Cali, Colombia)

Cassava; Cultivars; Illumination; Temperature; Storage; Colembia.

The effect of light (0, 50, and 500 lux) and low temp. (10, 15, and 20
degrees Celsius) on cassava vir., M.Col 22 grown in vitro was studied. The
best treatment was that consisting of 20 degrees Celsius during the day and
10 degrees Celcius during the night and 500 lux since the no, of green
leaves was highest and the viability of the axillary buds and tips was cloge
to 10C percent. (CIAT)

ou40

25688 PAEZ DE CASARES, J. 1984. Brotes foliares in vitro y su produceién
a partir de &pices caulinares para la micropropagaciédn de la yuca
(Manihot esculenta Crantz). 1. Efecto del agar, (Leaf shoots in vitro
and their production from cauline tipa for cassava micropropagation, 1,
The effect of agar), In Montaldo, A., comp. Avances en las
investigaciones en los cultivos de rafces y tubbreculos tropicales en
Venezuela, Revista de la Facultad de Agronomfa de la Universidad Central
de Venezuela. Alcance no.33:83-99. Span., Sum. Span., 21 Ref's., Illus.
(Univ. Central de Venezuela, Laboratorio de Cultivo de Tejidos, Inst. de
Agronomfa, Facultad de Agronomfa, Maracay, Venetuela)

Cassava; Cultivars; Apical meristems; Tissue culture; Culture media;
Venezuela,

To produce leaf choots, and then multiply thew in vitro by means of
oicroeuttings, cf cassava cv. Tempranita (short cycle) and Cubana
(interzediate cycle), t-mm-long apexes Were placed in a solid medium
vontaining basic Murashige and Skoog salts with the organic constituents
saecharose, thiamine-HCl, inositol, BAP, MAA, and GA. Four commercial
brands of agar were tested: Oxoid (Oxoid Limited), Phytagar (GIBCO), Bacto
(NIFCO), and Purificado (DIFCO), in 0.3 and 0.4 percent concn. Implanted
material was placed u-der white cold light (2000 lux) for 16 h/day at 24
mors or less 2 degrees Celsius and 50-75 percent RH, Shoot height was
highly significative for cv, Tempranita after the 3rd wk.; at the éth 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 iime, 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. 1In addition, this
agar 1s the most cxpensive of all used. Shoot formation was acceptable
using Phytagar; shoot he‘ght did not reach that obtalned with Purificado,
but callus of smaller diameter .:d a cwmall 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)

ol
26376 RAMANUJAM, T. 1985. Leaf density profile and efficiency in
partitioning dry matter among high and low ylelding cultivars of cassava
(Manihot esculenta Crantz). Fleld Crops Research 10(4):291-303. Engl.,
Sum. Engl,, 28 Refs., Illus, (Central Tuber Crops Rcsearch Inst.,
Trivandrum 695 017, Kerala, India)
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25769 REYES, R.; ROCA, W.M, 1984. El cultivo de embriones in vitro como
herramienta para la conservacién e intercambio de especies silvestresa de
Manihot., (In vitro embryo cultire 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 Tejidcs Vegetales, ler., Bogot4,
Colombia, 1984, Memorias. Bogot#, Urdversidad Naclonal de Colombia.
pp.301~306. Span. (CIAT, Apartado Aéreo 6713, Cali, Colombia)

Cassava; Minihot; Tissue culture; Culture media; pli; Colombia,

The work carried out at CIAT with embryc cultures for the conservation and
exchange of wild Manihot species is described. Results indicate that the
wild seeds require a pretreatment for their development, which consists in
sublecting the seeds to 60 degrecs Celsius for 20 days; the pil of the
Murashige medium must be 5.5 and the saccharose conen. of U percent. {CIAT)

ohls
25743  ROCA, W.M.; SZABADOS, L.; NARVAEZ, J.; BELTHAK, J.; REYES, R.; MAFLA,
G.; ROA, J., 1985. Cassava tissuc culture. In Cock, J.H,; Reyes, J.A.
eds. Cassava: rescarch, production and utilization. Cali, Colombia,
Centro Internacional de Agricultura Tropical. Cassava Program.
pp.173-204, Engl., Sum. Engl., 49 Refs., 7llus. (CIAT, Apurtado Aéreo
6713, Cali, Colombia)

Cagsava; Tissue culture; Apical meristenms; Plant development; Rooting;
Growth; Culture media; Germplasn; Morphogenesis; Temperature; Storage;
Colombia,

Meristem and shoot tip culture teehniques that have been utilized only in
the last decade, malnly as a means for ridding sclected cassava var, of
viruses, are described in detail. More recently, the use of these
techriques has been extended to the maintenance and international exchange
of cagsava germplasm. The future of cassava cryogenie storage is promising.
Min. growth storage is now a viable method for wmaintaining large
collections in small spaces free of pest and disease risks. International
revement of in vitro cassava provides a valuable safeguard for minimizing
the dangers of pest and diseasc dissemination. The embryo, cell, callus,
protoplast, and anther culture methods are briefly discussed. (AS) See also
0462 0U78 0509 0548 0556 0565 0616 0617 0623 0634 (651



C02 CYANOGENESIS

0446
23944 MULINDABYUMA, J.M. 1983, Composition chimique de la patate douce et
du manioc. (Chemical composition of sweet potato and cassava), 1In
Ndamage, G.; Gatarasi, T.; Mulindangabo, J., eds. Culture et séiection du
manjoc et de la patate douce au Rwanda. Journées d'études, Rubona, 1983.
Ccmpte-rendu, Rwanda, Institut des Sciences Agronoamiques du Rwanda.
pp.107-118, Fr,, Illus,

Cassava; HCN content; Cultivars; Sweet cassava; Bitter cassava; fAwanda,

Data related to the HCN content in fresh cassava, the HCN concn. in the
steeping water, the ratios of the HCN concn. 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., HCH
content determine the difference between sweet and bitter cassava.
Indications of the performance of cassava var. can be obtained on the basis
of the eccsystems and of the physical, chemical, and technical treatments to
which they are submitted. {(CIAT)
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C03 CHEMICAL COMPOSITION, METHODOLOGY AND ANALYSES

ohk7
26134 HOLLOWAY, W.D.; MONRO, J.A,; GURNSEY, J.C.; POMARE, E.W.; STAGE, N.H.
1985. Dietary fiber and other constituents of some Tongan foods,
Journal of Food Science 50(6):1756~1757. Engl., Sum. Enzl., 15 Refs.
(Applied Biochenistry Division, Dept, of Sclentific & Industrial
Research, Palmerston North, New Zcaland)

Cassava; Water content; Food energy; Protein content; Fat content; Sugar
content Starch content; Aczh content; Fibre content; Tonga.

Componants of dietary fiber (soluble nonstarch polysaccharide, pectin,
hemicellulose, cellulose, and lignin), water, cnergy, protein, lipids, and
starch were measured in banana, breadfruit, cassava, coconut, Lango, 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
te o lewir incddence of ceriain gastrointestinal disorders in Tonge than in
New Zealand. Cassava totzl dietary fiter content was 13,4 percent. {AS)

OUug
26303 MAMAT, E.; RAGAB, M.H.H. 1971, Rapid ¢.termination of uatarch in
tapioca tubers for control purposes, Serdang, Selangor, Food Technology

Research and Develcpment Centre of Malaysia. Report no,49, 21p. Engl.,
Illus,

Cassava; Starch content; Analysis; Malaysia,

Three methods to rapidly determine the starch content of casgava roots are
described in detail, namely, the speeific gravity, the iodine, and the
anthrone methoda, (CIAT)

olth9
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.S5~57. Engl., Sum,
Engl., Illus.

Cassava; Cultivars; Composition; Ash content; Mineral content; Ca; P; K; Na;
Mgy Cu; Fe; Mn; Zn; Leaves; FPetioles; Roots; USA.

In Guam, 6 cassave cv. were cvaluated to determine and differentiate their
potential for human and animal nutrition. The growth and the color of
stems, petioles, leaves, and roots were obscrved and data were taken on the
no., wt., ciameter, and circumference 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 sontent was
higher in the petioles than in the leaves. Cv. GAL 2 produced the heaviest
root and cv. PAL 1 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)

0450
26193 TFLES, F.F.F.; OLIVEIRA, J.S.; SILVEIRA, A.J.; BATISTA, C.M. 1985,
Fatty acids, carbohydrates and erude protein in twenty cassava cultivars
(Manihot esculenta Crantz), Journal of the American 0il Chemists'
Soclety 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; Cultivars; 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 palmitolelc aclds were detected. Saturated
acids ranged from 26.58 to 58.05 percent, Acld-digestible carbohydrates
ranged from 11.82 to 40.70 percent of the green matter, Reducing and
nonreducing soluble oligesaccharides were also determined., CP ranged from
1.39 to 4.70 percent of the DM, Linear regression analyses were made, but
no significant correlations were found. Some possible genetic relatlionships
are proposed for certain cv. (AS) See also 0446 O0UB7 0495 0509 0633
0636 0651
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0459

25793 SIEVERDING, E.: CADAVID, L.F.; GALVEZ A., L. 1985. Ecologia de la
micerriza vesfculo-arbuscular en yuca y el efecto de algunas pricticas
agronbmicas incluyendo la inoculacién de campo sobre ella y la produceién
de yuce. (Ecology of the vesicular-arbuscular mycorrhiza in cassava and
the effect of some agronomic practices, including field inoculation, on
cassave and its production). In .3 S&nchez de Prager, M.; Bravo
0., H., eds. Curso Nacional sobre Micorrizas, to., Cali, Colombia, 1984,
Investigaciones sobre micorrizas en Colomblia: memorias. Palmira,
Univercidad Nacional de Colombia, pp.194-208. Span., Sum. Span., 10
Refs., Illus., (CIAT, Apartado Aéreo 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-arbuscular 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 nulching reduced infcction, easpecially of M Ven
77+ during the 1st half of the year., Infcction increased 6 mo. after
planting due to field inoculation with G. manihotis, The max. no. of spores
wag 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
optimun no, of vesicular-arbuscular mycorrhizae spores was reached more
rapidly (after 6 mo. of growth) in the stubble mulching trea'ment; these
data also correspond to the ficld inoculation treatment. Without stubble
uulching M Col 638 yields were lower than those of M Ven 77. Stubble
increased yields signlficatively and both ev. yielded the same with
nulching, Field inoculation increased ylelds, though not significatively;
however, the C.V, of yield decreased duc to inoculation. (AS-CIAT)

060
25745 SIEVERDING, E.; HOWELER, R.H. 1985. Function of
vesicular-arbuscular mycorrhiza for cassava growth. Ir. Cocks J.H.;
Reyes, J.A,, eds, Cagssava: research, production and utilization, Cali,
Colombia, Centro Internacional de Agricultura Tropical, Cassava Program,
pPp.321-339. Engl,, 16 Refs., Illus.

Cassava; Mycorrhizae; Growth; P; Hutritional requirements; Nutrient uptake;
Inoculation; Cclomtia,

The symbiosis mycorrhiza/plant rcoot, the distribution and function of
vesicular-arbuscular nycorrhizal (VAM) fungl, and the importance of these in
the nutrient uptake by the plant are deacribed. The dependence of cassava
on the VAM fungi iz analyzed; the obtainment of inoculum sources and mcthods
of field inoculation are described in detail. In relation to their
function, the VAM fungi Glomus manihotis and Entrophorpora colombiana have
demonstrated to be more efficient than the native mycorrhizal populations.
The collection, isolation, and maintenance of VAM fungal isolates, the
screcening procecdures in the greenhouse {cfficiency in P uptake and ability
to compete with native mycorrhiza), and the transfer of technology are
diccusced. (CIAT)

0461
26379 SIEVERDING, E.; HOWELER, R.H. 1985. Influence of specles of VA
mycorrhizal fungl on cassave yleld response to phoaphorus fertilization.
Plant and Soil 88(2):213-221. Engl., Sum, Engl., 22 Refs., (CIAT,
Apartado Afreo 6713, Cali, Colombia)
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Cassava; Myccrrhizae; Cultivars; Field experiments; Laboratory experiments;
Tertilizers; P; Colombia,

At 2 different sites with acid soils in Colombia, fleld trials with cassava
were nonitored for frequency of vesicular-arbuscular mycorrhiza, Increasing
levels of P from C to 200 kg/ha had been applied. The fields differed in
the compositic. of species of vesicular-arbuscular mycorrhizal fungi. At
all cites, infection of the roots by the total mycorrhizal population
decreased with increasing P fertilization, but at 2 sites the relative
frequency and activity of 1 species, Glomus manihotis, increased with
increasing F appiications. 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 Jifferential activity of fungal speeies was confirmed in greenhouse
trials, where Entrophospora colombiana was found to be most effective at 50
kg P and G. manihotis at 200 kg P. (AS) See also OA443 0464 0466 0617
0623
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and the utilization of selected cuttings. Instructions are given for the
planting of cuttings in vertical, slantea, or horizcntal position, cpacing
and planting time, and adequate fertilizat.on, Plant water requirements,
manual and chemical weed control, chemical pzst control and cultural discase
control, pruning, yields, preservation of 17ots and cuttings, and the need
of crop rotation (especially with legumes, maize, sesame, cstton, and
others) are indicated. (CIA%)

oh6k
25259 HOWELER, R.H.; CADAVID, L.F. 1984, Practicas de conservacién de
suelos para produccién dv yuca en ladera. (Soil conscrvation practices
for the produetion of cassava on hillsides). Suclos Ecuatoriales
14(1):303-310. Span., 5 Refs., Illus, (CTAT, Apartadc Aéreo 6712, Cali
Colonbia)

Cassava; Cultivars; P; Nutritional requirenents; Agricultural lime; Land
preparation; Fertilizers; N; K; Dung; Erction; Celombia,

To identify cultural practices that permit th: cultivotion of cassava on
hillsides without ciusing damage to the soil, the results of presearch on
cassava 1n thc Mondomo regicn !Cauca, Celombial regerding adapted ov,,
adequate fertilizatior, methods of soil prejparation, and crecion control
practices are precented. Anong 21 castave cov,, planted ip plots with G and
150 kg of P/ha, the best yields were obtained with P application ard the cv.
M Col 113, CMC 40, and CHC 92 (37.4%, 206.4, and 34,3 t/ha, bole It wae
confirmed thzt once the s0il i: eroded, it ic cifficult to recover its
productivity through fertilization since rot oniv the nputriente of the
vegetal ecver are lost but wloo the water retention capaclity, the pocd
structure, and a large progortion of the mycorrhiziw populetion,  The
fertilization recomrended for the seoils in the region consista of 100 ke N,
50 kg Py and 100 kg #¥/ha, Among ¥ soil preparaticn Lreatizerts and
cultivation practices in Apua Blunce, the least s0il los > due to erosion
and the higheto yields (13.3 and 17.6 t/ha) were obtained (1) soil
preparation with oxer, double cusnava rows alternzted with 1 of Drachiaria
and (2) without prepuraticn and planting with a pick ax at 80 x 80 o, with
the application of lire and fertilizers, Cr hillsides, to impreve the
yields/ha it is requir to have good fertilization, use adapted var, with
good yield potential, select hezlthy and thick cuttinge, control unte and
white grubz, and have a pood weed control, To better control the runof f, it
is recommended to prepare the land and plant the crop in contour, plant
strips of live gracs barriers, cover the toil with maize or sugarcane mulch,
and interecrop cassuva with {ast growing ecrops. (CIAT)

0465
24584 JACKSON, G.; SREEM, J. 1985. Cassava. In _ . Collecting,
describing and cvaluating root crops. Suva, Fiji, Feod and Agriculture
Organization of the Unit:4 Nutions. RAS/83/001. Ficld Decumert ne,8,
pp.6,8-11,38-16,59,61-62,64-68,80-84,91-95, Engl., 22 Refs,, Illus
(Plant Frotection Project, Unitec¢ Nationol Developnent Program, Private
Mail Bag, Suva, Fiji)

Cassava; Cultivation; Planting; Spacing; Fertilizers; Insccticldes;
Acaricides; Harvesting; Plant anatomy; Agroncmic characters; Propagation;
Cuttings; Amblypclta; Unaspis citrig Tetranychus; Cercosporidiun henningsii;
Cassava African mosalc virus; Sclection; Oceania.

Recommendations on the cultivation (plenting, fertilizers, weedirng, pest
eontrol, harvesting) and rapid propagation techniquern of caszave, sweet
potato, yam, and edible aroids in the South Pacific are piven, A list of
descriptors for the identification of cassave ir ulso precented ac well as
the ovaluation guidelines. (CIAT)
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0u66
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.

Cagsava; Agricultural lime; Cultivars; pH; Soil analysis; P; Ca; Root
productivity; Starch content; HCN content; Mineral conteat; K; Economics;
India.

The effect of lime application on the yield and quality of cassava grown in
a laterite soll was studied in a randomized bluck expt. with 15 treatments
and 3 replications. Soil pH and exchangeable Ca contant 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 duc 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 HCN or K contents.
(CIAT)

ok67
23936 WILFRID, J. 1983. Iafluence des facteurs écologiques dans la

croissance et le rendement de la patate douce {Ipomeca 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.;
Gatarasi, T.; Mulindangabo, J., eds. Culture et sélection du manioc et de
la patate douce au Rwanda. Journées d'é&tudes, Pubona, 1983. Compte-rendu.
Rwanda, Institut des Sciences Agronumigques du Rwanda, pp.28-36. Fr.

Cassava; Climatie requirements; Tempcrature; Rainfall data; Fhotoperiod;
Soil requirements; pH; Nutritional requirements; Soil conservation
practices; Rwanda.

The climatic (temp., photoperiod, alt,, rainfall) and edaphic {soil pH)
requirements of cassava in Rwanda are described. Suil preservation is
discussed. (CIAT) See also OH34 0453 OuSH 0455 0456 0457 OH58 0459
0470 QU475 077 OHBT 0KOO 0548 0549 0556 0610 0611 0616 0617 0620
0622 0623 0627 0630 0632 0633 0640 0643 OG4Y4 0646 0650 0653
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D02 CULTIVATION PRACTICES: PROPAGATION, PLANTING, WEED CONTROL AND HARVESTING

0468
26180 COCK, J.H. 1986. Cassava production, 1In .+ ed., Global
Workshop on Root and Tuber Crops Propagation, Cali, Colombia, 1983.
Proceedings of a Reglonal Workshop., Cali, Centro Internacional de
Agricultura Tropiecal. pp.17-22. Engl., 1 Ref, (CIAT, Apartado Aéreo
6713, Cali, Colombia)

Cassavaj Production; Cuttings; Growth; Plant develoment; Root productivity;
Ecosystems; Propagation; Cultivation; Uses; Colombia,

The worldwide importance of cassava and its uses are mentioned, and the
growth and development of cassava propagated through cuttings are described
as well as the cultivation systems used for cassava production, (CIAT)

0469
25742 COCK, J.H. 1985. Rapid propagation techniques for cassava. In
«; Reyes, J.A,, eda, Cassava: research, production and
utilization, Call, Colombia, Centro Internacional de Agricultura
Tropical. Cassava Program. pp.165-171. Engl., Illus. (CIAT, Apartado
Aéreo 6713, Cali, Colombia)

Cassava; Propagation; Cuttings; Shoots; Growth-chamber experiments; Rooting;
Leaves; Petioles; Teamperature; Colombia.

Two techniques for rapid propagation of cassava developed at CIAT, multiple
production of shoots and propagation of axillary buds, are described., The
1st requires the use of lignified cuttings, from which the shoots are
removed to be rooted; ecach 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)

ou70
25270 FRESCO, L.; MUAKA, T.; N'TEN ANGIUNG, S.; PEETERS, L. 1983. Le
manioc: variétés et techniques culturales; résultats des essais réalisés
a Kingungl, Mosambo et Lobo (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 (Lobo, 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 aite. Yields depended on the agroecological
environment and the cultivation techniques, and varied from 1 to more than
20 t/ha according to the 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 ia practiced
regularly. (CIAT)

o471
26179 GLOBAL WORKSHOP ON ROOT AND TUEER CROPS PROPAGATION, CALI, COLOMBIA.
1983. Proceedings of a Regional Workshop. Cocks J.H., ed, Cali, Centro
Internacional de Agricultura Troplcal. 240p. Engl., 192 Refs,, Illus,
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Cassava; Cuttings; Propagation; Production; Uses; Cultivars; Timing;
Fertilizers; N; P; K; Storage; Mycoses; Injurious insects; Injurious nites;
Viroses; Disease control; Insecticides; Colombia.

Papers presented at the Global Workshop on Root and Tuber Crops Propagation,
held in Cali, Colcmbia, were related to seed or plenting material of the
fu)'owing crops: potato, cassava, sweet potato, yam, and oucoyam, Aspects
covered were production systems, seed produetion, physiology and sanitary
problems, rapid propagation techniques, and storage. The papers related
with cassava 2re recorded individually in this publication under the
following consecutive no.: 0468, 0472, 0476, 0477, O478, 0479, OuB1, 0483,
0u84, 0486, and 0511 (CIAT)

oh72
26188 GONZALEZ L., V.W. 1986. Production of cassava planting material in
Mexico, Ir Cock, J.H., ed. Global Workshop on Koot and Tuber Crops
Propagation, Carti, Colembia, 1983. Proceedings of a Regional Workshop.
Cali, Centro Internacional de Agricultura Tropical, pp.193-196, Engl., 6
Refs,

Cassava; Cuttings; Cassava programs; Cultivars; Propagation; Mexico.

The propagation project of the cassava research program in Mexlco is
descrited. The multiplication it based on the 2-node cutting method, and
the main var, used are Costefa and Sabunera, It is important to note that
in Mexico, at present, no standards cxist for the certification of cassava
planting material, and as a result, phytosanitary control !s only exercised
when the cuttings are handed over to the farmers. (CIAT)

0473
26160 INDUSTRIA DE POLVILHO TRADICAO, BRASIL. s.f.. Corheca a cortadeira
de ramas Tradicao. (Get to know the traditional stem cutter). Jaboti-PR,
8rasil, 1p. Port,, Illus.

Cassava; Stems; Cuttings; Agricultural 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
addresces where additiona! information can be obtalned, (CIAT)

onuTy
26322 KAMALAM, P. 1979, Develojment of discace free genctic stocks. In
Central Tubter Crops Research Institute. Annuzl progress report 1978-1979,
Trivandrum, India. pp.17-18. Engl.

Cassava; Cuttings; Propagation; Root productivity; Cultivars; India,

Single-node¢ and 2-node cuttings of causava cv, H-2304, together with control
cuttings (20 cm long), were planted directly in the field with §
replications at 2 different spacings (90 and 45 cm) for each treatment. The
harvest took place at 9 mo. in 1978 and at 14 mo. in 1979, The 2-node and
the control cuttings, cpaced at 45 cm, gave significantly cuperior yields
than the other treotments in toth years. (CIAT)

o478
24583 KRAMER, M. 1981. La siembra de la yuca: impresiones recogidas de la
literatura, y propuesta de una investigacién de campo en La Sierra.
(Casnava cultivation: concepts collected from the literature, and a
proposal for ficld rescarch in La Sierra), Santiago de loa Caballeros,
Repiblica Dominicana, Centrc de Desarrollo Agropecuario, Serie
Investigaeién Agro-Sociolégica sobre Yuca y hrroz, 17p. Span., 16 Refs.,
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Illus, {Centro de Desarrollo Agropecuario, Zona Horte, Apartado 700,
Santiago, Repfiblica Dominicana)

Cassava; Production; Bitter cassava; Erosion; Planting; Cuttings; Soil
conservation practices; Intercropping; Dominican Republic.

Based on a literature review, the planting conditions of cassava (cuttings,
position, depth), possibilities to control eroslon, and a proposal of field
research in La Slerra (Dominican Republic) are presented. (CIAT)

0476
26181 LEINMER, D.E. 1986. Current practices in the produetion of cassava
planting material, In Cock, J.H., ed. Global Workshop on Root and Tuber
Crops Propagation, Cali, Colembia, 1983, Proceedings of a Regional
Workshop, Cali, Centro Internacional de Agricultura Tropical. pp.41-45.
Engl., 7 Refs, (CIAT, Apartudo héreo 67i3, Cali, Colombia)

Cassava; Cuttings; Selection; Cclombia.

The current practiees (selection, cutting, preparation, and handling before
planting) used rfor the production of cassava cuttings are reviewed, and the
agpects that require improvement are diccussed, It is supggested to use
healthy, mature cuttings of the proper length, rondatzaging cutting
practices, and chemical protection, (CIAT)

ol
26182 LEIHMEK, D.E. 1986. Physiological problems in the production of
cassava planting material, In Cock, J.H., ed. Global Workshop on Root
and Tuber Crops bropagation, Cali, Colcmbia, 1983, Proccedings of a
Reglonal Workchop, Cali, Centro lnternaciorzl de Agricultura Tropical,
pp.57-72. Engl.s ¥ Refs., Illus, (CIAT, Apartado Atreo 6713, Cali,
Colombia)

Cassava; Cuttings; Cultivars; Timling; farvesting; Dry matter; Starch
content; Rocts; Root productivity; Germination; Plant tissues; Planting;
Spacing; Fertilizers; N; I'; K; Colonbla,

The irfluence of the genotype, the age of the plant and plant tissue, the
nlanting density, and HFE fertilization on the production of cassava
planting mater.al is reviewed. Cv. differ widely in their ability to
produce plantirg material; this ability is greatly influerced by the
distribution of top growth among parts useful and those nol useful for
cutting production, The ratio of ruitable stem material to total top dry
Wt. iz partieularly high in ev., with a late branching and erecet growth
habit. Cutting production increases with plant age, reaching an optimum ln
some cases and continuing to increuse in others. Bestdes plant age, the age
of tissue withir the plant scers to have an influence on the performance of
the cuttings in a subsequent crop., Cuttings coming from the lower and
middle portion of the primary sters (older ticsue) are normally thick and
have large carborydrate reserves. This leads to fast sgprouting and vigorous
early growtn, Cuntings from younger ticsue sprout more slowly, but they
produce higher conmercial and total root yields, It is feasible to use
higher than normal planting densities if an increased cutting production in
limited space is decired, Plant nutrition interacts with gernotypic
characteristics in modifyirg growth habit; therefore, good natural soil
fertility or a modest fertilization on poor soils should be adequate to
optimize cutting production., (CIAT)

o478
26185 LEIHNER, DP.E. 1986. Storage and regeneration of cassava planting
material, In Cock, J.H.y ed. Global Work:chop on Root and Tuber Crops
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Propagation, Cali, Colombia, 1983, Proceedings of a Regional Workshop.
Cali, Centro Internacional ce Agricultura Tropical. pp.131-138, Engl., 6
Refs., Illus. (CIAT, Apartado Aéreo 5713, Cali, Colombia)

Cassava; Cuttirgs; Storage; Water content; Phenacoccus; Fusarium; Diplodia;
Glomerellaz; Curvularia; Aspergillus; Germination; Colombia.

The factors related to cassava cutting deterioration during stcrage were
identified, and the control of such factors through appropriate cutting
management is discussed. The water lcss 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 oblained when the cuttings were soaked
for 240 min, either in water or in the nutrient solution. In the latter
case, the root yield was higher than that obtained with fresh cuttings,
(CIAT}

ohre
26183 LOZANO, J.C.; BELLOTTI, A.; VARGAS, O. 19Bii. Sanitary problens in
the production of cassava planting material. In Cock, J.H., ed. Global
Workshop on Root and Tuber Crops Propagation, Cali, Colombtia, 1983,
Procecedings of a Reglonal Workshop, Cali, Centro Internacional de
Agricultura Tropical. pp.74-85. Engl., 26 Refs. (CIAT, Apartado Afreo
€713, Cali, Colocmbia)

Cassava; Cuttings; Storage; Glomerella cingulata; Fucarium; Diplodia;
Rosellinia; Sclerotium rolfsii; Mononychellus; Thrips; Neosilba perezi;
Carpolonchaea chalybea; Anastrepha manikoti; Anastrepha pickeli; Erwinia
carotovora; Phcnacoccus; Armillariella; Aonidomytilus slbus; Saiscetia
nigra; Chilemina clarkei; Lagoenirus; Coelosternus; Lepturges; Euleeriops
manihoti; Agrotis ipsilon; Pryllophaga; Leucopholis rorida; Incecticldes;
Colombia,

The pathogens (fungl, virusecs, and mycoplasmas) and pests {insects and
mites) that can attack cassava planting material tefore harvect, during
storage, and after planting arc presented. The pathologlical problems that
occur, if proper sanitary mcasures (clean propagation material, clean
rooting media, and clean tools) are not taken, are discussed, Finally
control measures are detailed, (CIAT)

0480
23939 MULINDANGABO, J. 1983. Diverses méthodes de projagation du manioc.
(Several methods for the propagation of cassava)., In Ndamage, G.;
Gatarasi, T.; Mulindangabo, J., eds., Culturv et sclection du manioc et de
la patate douce au Rwanda. Journtes d'6tudes, Rutona, 1983, Compte-rendu.
Rwanda, Institut des Sclences Agronomiques du Rwends. pp.52-59., Fr,

Cassava; Propagation; Cuttings; Seed; Cultivars; Rwanda,

The methods of sexual (seeds) and vegetative (cuttings) propagation of
cassava used in Rwanda are described., For sexual propagation, the form of
preparation of the scedbeds, the planting of the seceds and their
germination, and the factors that determine the spacing are deseribed in
detail. The nced of a perfect hygicne for normal develojment is made
evident. In relation to propagation by euttings, the preparation of the
planting material, the ways of plenting the cuttings deperding on the
climate and soil, and the rapid multiplication technique of cassava, which
consists in obtaining a high no. of individuals from 2-rude 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,

-2 -



(CIAT)

0481
26187 NAIR, G.M.; PRABHAKAR, M.; NAIR, N.C.; 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 lnternacional de
Agricultura Tropical, pp.187-192. Engl., 6 Refs,

Cassava; Cuttings; Tiuing; Propagation; Tissue culture; Apical meristems;
India.

The different means that exist in India to propagate cassava are described
as well as the rapid propagation techniques that have been dcveloped. The
factors affecting th3 cutting quality (age, thickness, leagth, viability,
and wechanical damage of thie cutting) are discussed, Finally, the 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)

o482
23938 NEZEHOSE, J.B. 1983. Multiplication et diffusion du manioc et de la
patate douce au Rwanda, (Multiplication and dissemination of cassava and
sweet potato in Rwanda). 1In Ndamage, G.; Gatarasi, T.; Mulindangabo, J.,
eds, Culture el sélection du manioc et de la patate douce au Rwanda.
Journées d'études, Rubona, 1983, Compte-rendu. Rwanda, Institut des
Sciences Agroncmiques du Rwanda. pp.48-51. Fr

Cassava; Production; Root productivity; Cultivars; Statistical data;
Cuttings; Propagalion; Rwanda.

The 1980 statistics related to cassava in Rwanda are given., In the Kigona
commune, bitter cassava var. Eala 07 and sweet cassava var. Dukarasa,
Maguruyinkware, and Mulundi were multiplied at Bumbogo I (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 454,890,000 cuttings
or 9098.0 ha under nultiplication. 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.&,; CKOLI, 0.0.; UTOH, N.O. 1986. Produection of cassava
planting material in Nigeria, In Cock, J.H., ed. Global Workshop on
Root and Tuber Crops Propagation, Cali, Colombia, 1983, Proceedings of a
Reglonal Workshop., Cali, Centro Internarional de Agricultura Tropical.
pp.197-204, Engl., 7 Refs,

Cassava; Cuttings; Cassava programs; Propagation; Pruning; Cultivars;
Nigeria,

The methods that have been used '» 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)

o8y
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 Troplcal. 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
ard on the elimination of anthracnose through the selection of clean and
healthy planting material has also been undertaken. Finally, the
multiplicatlon and distribution of clones are discussed. (CIAT)

0485

25589 QUINTERO, F. 1984. Comportamicnto de dos cultivares de yuca en
cinco Gpocas de cosecha. (Performance of two cassava cultivars in five
harvesting times). In Montaldo, A., comp, Avances en las investigaciones
en los cultivos de rafces y tubérculos tropicales en Venezuela, Revista
de la Facultad de Agronom{a de lu Uriversidad Central dc Venezuela,
Alcance no.33:101-109, Span.» Sum. Span., 7 Refs. (Unlv., Central de
Venezuela, Seccién Rafees y Tubérculos, Inst. de Agronomia, Facultad de
Agronomfa, Maracay, Venczuela)

Cassava; Cultivars; Harvesting; Timing; Dry matter; Starch content; Root
productivity; Veneczuela,

When the ficld performance of 2 cassava cv, {(UCV-2221 and UCV-2078) was
ytudied over § harvests (6, 8, 10, 12, and 14 po.) 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, resp., for cv., UCV-2221
and 15.16, 13.66, and 20.48 c</ha, resp., for cv. UCY-2078. MHCV-2221
presented the max, atarch value (80.2 percent) at 12 mo. and {ts lowest
values (70.7 and 72.2 percent) at 6 and 14 mo., resp., UCY-2078 had its max.
starch percentage (86.2) at 12 mo. and the lowest (75.5 und 75.2) at 8 and
14 mo,, resp. (AS-CIAT)

0486
26186 RODRIGUEZ H., A. 1986. Production of cassava plantlng material in
Cuba. In Cock, J.H., ed, Global Workshop on Root and Tuber Crops
Propagation, Cal{, Colombia, 1983, Proceedings of a Regional Workshop.
Culi, Centro Internacional 4r jfgricultura Tropical, pp.181-185. Engl., 4
Refs,

Cascava; Cuttings; Cassava programs; Propagation; Cultivars; Xanthomonas
campestris pv, manihotis; Resistance; Cuba.

The objectives of the production program for cassava planting material in
Cuba are to (1) promote the rapid adoption of superior clones for human
consumption and resistant or tolerant to both Yanthomonas campestris pv.
manihotis and Sphaiceloma 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. 7The 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 sultable for release as certified seed are
described, as well as the available commercial and precommercial clones.
The lmpact of basic seed production of the research program is highlighted,
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(CIAT) See also 0431 0436 0463 0464 OU6S JLBT 0489 0548 0556 0610

0611 0613 0616 0617 0620 0622 0623 0627 0632 0633 0636 0640
0643 0644 0646 0653
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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 textuire of cooked roots of 4§ (1 lncal 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 thesc parameters., Roots
produced by the local cv., (M Col 113} had lower DM contents and
susceptibility to physiological deterivration, a longer cooking time, and
higher penetration measurements than the promising cv. Physiological
deterioration and penetration values tendcd to decrecae; cooking time
increased with plant age. The variation in correlation coefficlents between
quality and chemical parameters among the different cv, was substantial,
with no correlation being significant in all 4§ cv. The exptl., resuits
demonstrate the great variability among cassava cv. 1in the root quality
factors. (AS)

0495
21129 WHEATLEY, C.; COCK, J. 1985, Methods of aflatoxin analysis-with
particular reference to cassava samples, International Journal of
Epidemiology 14(1):185. Engl., 8 Refs. (CIAT, Apartado Aéreco 6713,
Cali, Colomvia)

Cassava; Aflatoxins; Analyals; Coiombia.

In a letter to the editor the existent methods for the analysis of
aflatoxins arc discussed, The interference of scopoletin, a nontoxic
coumarin involved in the physiological deterioration of cassava, in the
aflatcxkin analysis is indicated. Both compounds have similar
characteristics under UV light and ILC. A simple method of distinguishing
between the 2 has been developed; the fluorescent extract is exposed to I
vapor, which eliminates the r'luorescence of the scopoletin without affecting
that of the aflatoxin. Experience in Colombla has demonstrated that blue UV
fluorescence in both fresh and processed cassava 1s invariably duc to
scopoletin. While the presence of some aflatoxin would not be unexpected,
the high mean conen. reported (460 ppb) probably exaggerate the risk of
cassava consumption. (CIAT)

0496
25754 WHEATLEY, C.C, 1985, Storage of cassava roots for human
consumption, In Cock, J.H.; Reves, J.A., eds. Cassava: research,
production and utilizatisn., Calil, Colombia, Centro Internacional de
Agricultura Tropical, Cassava Program. pp.673-684. Engl., 12 Refs.
{CIAT, Apartado Aéreo 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 roots are discussed and
storage techniques in straw and earth silos and in wooden boxes with moist
gawdust are briefly described, A detailed description is given of the
mathodology for storing roots in polyethylene bags: harvest, root selection,
traatment, packing, storage, and transportation., The methodology designed
to evrluate postharvest losses, the parameters to be concldereu for
estimating the quality of stored roots, and the potential of this storage
technology arc presented. (CIAT) See also 0617
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EO0 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, Serdang, Selangor,
Malaysia, Asean Plant Quarantine Centre and Training Institute,
pp.283-302. Engl., 7 Refs., Illus

Cassava; Quarantine measurcs; Phacolus manihoti; Xanthomonas campestris pv.
cassavae; Cassava African mosaic virus; Cassava mosaic virus; Cassava brown
streak virus; Cassava 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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diseased plants, Susceptible cassava plants attacked by CBB must not be
used as propagation material. Resistant clon UCV 2339 showed that the
pathogen 1s 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 CHACKC, C.I. 1979. Interrelationship, pathogenicity, and integrated
control of Cercospora spp, 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; Cercosporidium henningsii; Isolation;
Laboratory experiments; Research; India.

Cercosporidium henningsii and Cercospora personata were isoluated into pure
culture from diseased tissues of intcreropped eassava and groundnut, resp.
The growth and cporulation of the fungal isolates in culture were studied,
and the effect of carbendazim, methylbenzimidazole carbtonate, benomyl, and
thiophanate on the inhibition of growth, spore gernination, 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 bteing the least sencitive to the chemicrls tested. (CIAT)

0502
25751 LOZANC, C. 1985, Fungal diseases. In Cock, J.H.; Reyes, J.A.,
eds, Cassava: réscarch, production ard utilization, Cali, Colombia,
Centro Internacional de Agricultura Tropinal. Cassava Program.
pp.527-555. Engl., Illus. (CIAT, Apartado Afreo 6713, Cali, Colombia)

Cassava; Leaves; Cercosporidium henningeli; Symptoratology; Cisease control;
Phaeoramularia manihotis; Cercospora viccsae; Phoma; Oidium; Sphacclomra
manihoticola; Isolation; Analysis; Plant growth substances; Resistance;
Inoculation; Glomerella manihotisg Gloesporiusa manihotis; Cuttings;
Botryodiplodia theobron:e; koots; Phytophthora drechcleri; Roscllirnda;
Dipledia; Selerotium rolfsil; Fomes lignosus: Fusarium; Colombia.

Symptoms, discemiration, and eontrcl of fungal diczeascs affecting czusava
leaves, stcwms, and roots are presented. Among the rormer are those caused
by Cercosporidiur henningsii, Phacoremularia nanihotic, Cercospora vicosae,
Phoms sep., and Oidium manihotis., The taxoncmy, cezual reproduction, host
range, and physiology of Sphacelcma marihoticola, causal ageat of the
superelongation disease, are summarized as well as the resistance of some
cassava cv. Ausong the diseases that affeet the quality of cassava cuttings
are those caused by Glomerella manihotic and Gloesporium manihotis. Stem
rot is caused by Glemerella manihotis, Botryodipludia theotrorae, and an
unidentified basidiomycete; causal ageats of root rot are Phytophthora
drechsleri, Pythium spp., Rosellinia necatrix, Armillariella meliea,
Rigidoporus lignosus, Pipledia manihotis, Fomes lignosus, and Sclerotium
rolfsii, (CIAT) See also 0471 OHW79 CAUBh 0503 0507 0549 0558 0611
0617 0622 0632 0646
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EO4 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 sélection du manioc et de la patate
douce au Rwanda. Journées d'études, Rubona, 1983, Compte-rendu. Rwanda,
Institut des Sciences Agronomiques du Rwanda. pp.91-95. Fr.

Cassava; Cassava African mosaic viruu; Vectors; Bemisia; Xanthomonas
campestris pv, cassavae; iisease control; Resistance; Cercosporidium
henningsil; 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 elimipation 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 contamination are described. As control measures,
cuttings from healthy plants must be used and crop residues turt, t. chus
avold the conservation of the inoculum from one season to the n¢; . Results
of a trial for resistance to bacterioses, carried out by the Inter-. ' ional
Institute of Tropical Agriculture, confirmed the resistance of 7 (... Jis to
X, campestris pv. cassavae. Cercosporidium henningsii, Phaeoramularai:
manihotis, Phoma, Colletotrichum manihotis, and root rots also attack
cassava in Rwanda but without causing cevere damage. (CIAT)

0504
26343 EDISON, S.; BIRADAR, R.S. 1979, Cassava mosaic: (a) estimation of
crop loss due to the disease irn cultivator's field. In Central Tuber
Cropa Research Institute. Annual progress report 1978-1979. Trivandrum,
India. p.87. Engl.

Cassava; Cassava African musaic virus: Peat 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 Decpartment of Agriculture it could no: te continued.
(CIAT)

0505
26344 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 rcport 1978-1779. Trivandrum, India.
pp.87-91. Engl.

Cassava; Cassava African mosaic virus; Vectors; Bemisia; Cultivars; India.

In Kerala, Iniia, an expt. was cstablished t¢ locate areas where the
population of whiteflies could be the min, so that a disease~free seed
multiplicition program could be arranged in these arcas. Ten centers were
selected to conduct the study. The Ambalavayal and Nileswar centers
herbored the lowest populations of the inscet veetor. (CIAT)

0506
26345 EDISON, 8. 1979. Cassava mosalc: (e) diagnosia of mosaic disease.
In Central Tuber Cropa 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
frow 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, Casnsava quarantiae. In Cock, J.H.;
Reyes, J.A., eds, Casseva: research, production and utilization. Cali,
Colombia, Centro Internacional de Agricultura Tropical. Cassava Program,
pp.595~615. Engl., 76 Refs. (CIAT, Apartado Aéreo 6713, Cali, Colombia)

Cassava; Quarantine measures; Cuttings; Seed; Collctotrichum; Phoma;
Dipledia; Xanthomonas campestris pv. manihotis; Myeoplasmoses; Anastrepha
manihoti; Anastregha pickell; Viroses; Cassava African mosaic virus; Cassava
conmuwon mosaie virus; Cassava brown streak virus; Cassava vein mosalc virus;
Frog skin disease; Cassava Caribbean wosalc virus; Cassava latent virus;
Mononychellus tanajoa; Phenacoccus manihotl; Aonidomytilus albus;
Tetranychus cinnabarinus; Thrips: Saisszetia nigra; Phenacoccus herreni;
Colonbia,

Cagsava pest and disease complexes are described, along with quarantine
problens. Pathogens and pests 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 meterial are
divided into localized and systemic pathogens; the latter inelude fungal,
bacterial, viral, and mycoplasma-like pathogens. The most important pests
digsseminated via vegetative planting material are Mononychellus tanajoa,
Frankliniella williamsi, Aonidomytilus albus, Saissetia spp., Phenacoccus
manihoti, and P. herreni. Sanitary measwes required to mimmize the risks
of disseminating pathogens and pests through propagative material are
reviewed, (CIAT)

0508

25771 MAFFLA, G.; ROA, J.C.; ROCA, W.M. 1904, Erradicacibn de la
enferredad cuero de sapo de la yuca Manihot esculenta, por medio del
cultivo de meristemos, Efecto de la terwoterapia, y del tamafio del
explante sobre la taca de saneamiento. (Elimination of the frog skin
disease from cassave through meristem culture, £ffect of the heat therapy
and the aize of the explant on the rate of cleaning). In Perea D., M.;
Aniarita 2., A., eds. Congreso Nacional de Cultivo de Tejidos Vegetales,
ler., Bogot8, Colombia, 1934. Memorias., Bogoté, Universigad Nacional de
Colombia, pp.171-175. Span. (CIAT, Apartado Aéreo 6713, Cali,
Colombia)

Cassava; Frog skirn disease; Cymptomatology; Cultivars; Temperature;
Analysis; Tissue culture; Apical meristems; Grafting; Disease control;
Cuttings; Illumination; Photeperiod; Colombia.

The frog skin disearze, produced by a virus, and the techniques used for the
cleaning of cassava clones affected, are described. To verify the cleaning
of the material cbtalned through meristem culture, heat therapy was used and
tranmission tests through grafting and tests for detecting the discase
through electrophoresis were done. The clean material underwent ancther
cycle to eonfirm the cleaning; Lo date the material Las gone through 8
cyeles. The best results were obtained with small explants. {CIAT)
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India,

Five cassava var. (M-4, H-226, H-2304, H-1687, and Kalikalan) were used to
study the symptomatology of CAMV and 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 serially
numbered nodes cut individually from an infected stex, it was seen that not
all nodes from a systemically discased 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
diszeased local var. was demonstrated, and a diseace-free stoek of ¥alikalan
is maintained in the field, (CIAT)

0513
26194 TOWNSEND, R.; STANLEY, J.; CURSOH, S.Jd.; SHORT. M.N, 1985, Major
polyadenylated transeripts of cassava latent virus and loration of the
gene encoling coat protein. European Molecular Biology Organization
Journal 4(1):33-37. Engl., Sum. Engl., 34 Refs., Illus. (John Innes
Inst., ‘olncy Lane, Norwich NRM 7UH, Eugland)

Cassava; Cassava African mosale virus; Analysis; United Kingdom.

The nucleotide sequences of infcetious clened DHAs 1 and 2 of a Kenyan
isolate of CLV were determined. Five virus-specific polyadenylated
transcripts were identified and mapped either to the viral or
compleuentary-cense LHAs of both components of the CLV genone, cont'irmirng
that transcription is bidirectional on toth DNAs., & major mRNA was
translated in vitro to yield a 30,000 mol. wt. product, which is
precipitated by antivodies raised against whole virus, and was mapped by
both the 51 nuclease procedwre and hybt id-arrested translation to the long
open reading frame in the viral sense of DNA 1 which encodes the coat
protein. Other transeripts were of sufficient eize and approgriate origin
to encode at least 5 potentlal products. (AS) &ce also 0438 O471 O4BY
0543 0558 0562 0611 0616 0617 0622 0633 0636 0643
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E05 MYCOPLASMOSES
Véase ademds 0HW99 0617
E06 NEMATODES

0514
23090 ANDERSON, C,L.; GOOCH, P.S, 1983, Plant parasitic nematodes
recorded from the ASEAN rcglon. In Sing, K.G., e€d. 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; llematodes; Asia,

A list of the plant parasitic nematodes recorded in the SE Asia reglon is
presented, In Tndonesia and Malaysia no nematodes have leen recorded
parasitizing cassava. However, the following species have teen recorded in
the Philippines: Criconemella curvata, Helicotylenchus concavus, H,
dihystera, H, multicinetus, and H. pseudorobustus, Hemicricenerolides
cocophillus, Hemicycliophora gracilis and H. penetrans, Longldorus sp.,
Meloidogyne spp., Pratylenchus brachyurus and P, zeae, Rotylenchulus

reni formis, Rotylenchus sp., Tylenchorhynchus martini and T. triglyphus, and
Xiphinema insigne., In Thailand P. brachyurus and T. martini have been
recorded. Meloidogync spp. are considered the most important nematode pest
of cacrsava in the region. Recommerdations for their eontrol and to avoid
their dissemination throughout the reglon arc given. (CIAT
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FOO PEST CONTROL AND ENTOMOLOGY
FO1 INJURIOUS INSECTS AND THEIR CONTROL

0515

25746 BELLOTTI, A.C.; REYES, J.A.; GUERRERO, J.M.; VARELA, A.M. 1985, The
meal ybug and cassava green spider mite complex in the Americas: problems
of and potential for biologlecal control. In Cock, J.H.; Reyes, J.A.
eds. Cagsava: research, production and utilization, Cali, Colombia,
Centro Internzclonal de Agricultura Tropical. Cagsava Progran.
pp.393-416. Engl., 36 Refs., Illus, (CIAT, Apartado Aéreo 6713, Cali,
Colombia)

Cassava; Mononychellus; Mononychellus tanajoa; Mononychellus caribbeanae;
Phenacoccus; Phenacoccus manihoti; Bilologleal centrol; Predators and
parasites; Phenacoccus herreni; Colombia.

Damage and prablems caused by green spider mites (Mononychellus app.) and
cagsava mealybugs (Phenacoccus spp.) in the Amerlcas are discussed., A list
of 32 predators and parasites of cassava mites in the neotropics is glven,
This list includes, among others, 16 predator mites of the Phytoselidae
family and various colcopteran species of the genera Oligota and Stethorus.
Work carried out to control Mononychellus spp, using these predators is
reviewed, Regarding the meadlybug, 2% parasites have been recorded in
Phenacoccur gossypit, P. herreni, and F. maniboti in the Americas. Of
these, 21 belong to the Encyrtidae family und include the Anagyrua,
Apoanagyrus, Aenasiuy, Lad Acerophaga gerera. The pathogenic fungus
Cladosporium sp, was recently identified parssitizing P, herreni in Colombia
and in Brazil. Forty-three predators of the Pheracocous spp. previously
mentioped have also teen recorded. The situation of P. gostypli and P.
herreni is enalyzed sinee they present different problems and forms of
attack; their bielogieal control is diseussed. A problem with the complex
of natural enemies of Lhe mealybug i the presence of varlous hy perparasites
which reduce the populuations of ratural enemies, Since P, herreni is an
economically important pest, the determination of its center of origin is
important for the identification of its wmost efficient matural encmics.
(CIAT)

€516
25747 BELLOTTI, A.C.; BYRNE, D.H.; HERSHEY, C.H.; VARGAD, 0.; VARELA, A.M.
1985. The potential of host plant resistance in cassava for control of
mites and mealybugs. In Coek, J.H.; Reyes, J.A., eds, Cassava:
research, production and utilization. Cali, Colombia, Centro
Internacional de Agricultura Tropical. Cassava Procram. Pp.417-439,
Engl., 18 Refs, (CIAT, Apartado Abreo 6713, Cali, Colombia)

Cassava; Mononychellus; Phenucoccus; Phenacoceus herreniy Resistance;
Cultivars; Plant breeding; Hybrids; Inseet biology; Pest damage; Colombia,

CIAT's program for the selection of v, resistant to the mite and mealybug
complex 1s described. The damage caused by these peste is precented and the
resistance mechanizms are discunsed. The study of the life cycle of
Phenacoccus gossypli in 5 cassava cv, showed that there are var, differences
in relation to the biological develojment of the inseet. (CIAT)

0s17
21872 BODDEN P., R.; DIAZ C., F. 1979. Din4dmica de poblacién de Telenomus
sphingls Ashmead en relaeclbn a poblaciones de Frinnyis ello L, en yuca,
(Population dynamics of Telenomus sphingis in relation to Erinnyis ello
populations in cassava)., 1In Annual Meeting of the Caribbean Food Crops
Society, 16th., Santo Domingo, RepGblica 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 eassava 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 thc percentage of parasitizm was determined.
Parasitism of E. ello cggs by T, aphingis 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. sphinglis may be considered a
pranigsory parasite for the bilological contrrl of I, ello in the Dominican
Republic. (AS~CIAT)

0518
21876 DI1AZ C., F.; BODDEN P,, R.; PENA, A, 197y, Pérdidas causadas en
yuca por la mosca del cogollo. (Cassava losses due to shoot flies), In
Annual Meeting of the Caribbean Food Crops Zociety, 16th,, Santo Damingo,
RepGblica Dominicana, 1979. Proccedinga, Santo Domingo. pp.133~138.
Span., Sum. Span., Fr., Engl., 3 Refs., Illuga.

Cagsava; Carpolonchaea chalybea; Cultivars; Insecticides; Pest damage;
Dominican Republic,

A trial was carried out in San Cristbbal, Dominican Republic, to determine
the extent cassava ylelds are effected by the attack of shoot fliea
(Carpolonchaca 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 ce/litre) every 15 days) and 4
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. chalybtea did not affect the yield. Rainfall und RH were obuerved to
affect the pest population, (AS-CIAT)

0519

26168 FABRES, G.; LE RU, B.; KIYINDOU, A.; BIASSANGAMA, A.; BOUSSIENGUE, J.

; EPOUNA MOUINGA, S. 1984, Lu cochenille du manioe et sa biocoenose au
Congo 1979-8", {The cassava mewlybug and {ts blo.cnosis in Congo,
1979-84), Brazzaville, Congo, Office de la Recherche Scientifique et
Technique Outre=Mer, 116p, Fr., 173 Refs., Illus. (Office de la
Recherche Scientifique et Technique Outre-Mer, B,P. 181, Brarzzaville,
Congo)

Cassava; Phenacoccus; Phenacocceus manihoti; Insect biclogy; Predators and
parasites; Biological control; Congo.

Papers on the work carried out by the Off'ce de la Recierche Scientifique et
Technique Outre-Mer and the Direction Générale de la Recherche Scientifique
on the casrava mealybug in Brazzaville, Congo, are presented. The sutjeets
covered include biology, population dynamics, blotic and abiotic factors
that affect the frequency of the insect, and predators and parasites,
Individual papers arc recorded in this publication under the following
consecutive no,: 0520, 0525, 0526, 0527, and 0528. (CIAT)
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INTRODUCTION

This journal of analytical abstracts, which replaces the former
combination of abstract cards and ycarly cumulative volumes, is
designed to provide a specialized guide to the world’s literature on
cassava (Manihot esculenta Crantz), disseminating rescarch results
and ongoing activities related to the crop.

The abstracts report condensed information trom 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 vibliographic scarches 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 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 journals of analyti-
cal abstracts on ficld beans (Phascolus vulgaris L.) grown under
tropical conditions and on tropical pastures. Other CIAT publi-
cations dedicated to keeping users aware of research developments
intheir respective fields include:  Pages of Contents, Cassava
Newsletter, Pastos Tropicales - Boletin Informativo, and Hojas de
Frijol.



Accesion
number
(for photocopy
requests)

COMPONENTS OF AN ABSTRACT

Sequentiid number
in the journal (tor Year of

Authors use of indeaes) publication

) I —10145 o
,—[19527 IKEDIOBI, C.O.; ONYIKE, E. '1982. The use of linamarase in gari]‘_ Original title

production. |Process Biochemistry 17(4)p2-5., (Engl., Sum. Engl., p 12
Refs. 11 . |/ ({Dept. of Biochemistry, /Ahmadu JBello Univ., |Zaria, Author
Nigeria] address
Additional S / ) Paccs Language Language
noies ource = of paper of summary

Cassava. Linamarase. Uses. Gari. Fermentation. Detoxification processes.l Kevwords
Enzymes. Nigeria.

The detoxification of cassava associated with fermentation depends on
endogenous 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 consig—
tently ylelded gari with innocuous levels of cyanide. A preliminary screen-
ing of several fungal isolates for their ability to synthesize linamsrase,
resulted in the identification of 2 fungl, Penicillium steckii and
Aspergillus sydowi, capable of producing this enzyme in commercial quan~
tities. The use of linamarase or linanarase-producing fungi in cassava
fermentation for gari production may be an interesting possibility,
[AS]

l

Abstractor
and/or translator

Abstract




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
cach abstract within the journal.

The last issue of the year contains cumulative author and subject
indexes for the year.

Author Index

The Author Index can be used to find abstracts when the personal
or corporate authors arc known. The Author Index, which is
alphabetically arranged, lists a/l author and co-author names cited
in the publicaction.

Subject Index
The Subject Index presents an alphabetical list of descriptors used in

cassava .rescarch, 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 usc the photocopy service at the following
address:

CIAT - Communications and Information Support Unit
Photocopy Service

Apartado Aéreo 6713

Cali, Colombia

Requests must indicate the access number of the document (upper left
corner of cach reference), rather than the sequential number.

Charges are: Col$5.00 per page in Colombia 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:

ta

6.

Cheek in USS made out to CIAT against a U.S, international bank
Check in Col$ made out to CIAT, adding the bank commision value
Bank dralt made out to CIAT, giving precise personal information

CIAT coupons, issued by CIATYS Library with a unit value of US$0.10 «r
Col$5.00

AGRINTER coupons, obtainable with local currency at national agneultural
librarics and at the regional offices of the Instituto Interamericano de Coopera-
cion para la Agricultura (IICA) in Latin American and Caribbean countries

UNESCO coupons, available at UNESCO offices all over the world


http:Co155.00
http:1)SS0.10
http:Col$5.00

AOC  BOTANY, TAXONOMY AND GEOGRAPHICAL DISTRIBUTION

o425
25578 SNEEP, J.W.; DE ROON, A.C. 1984, Euphorbiaceae, Uitgaven van de
Hatuurwetenschappeli jke Studickring voor Suriname en de Nederlandse
Antillen 0(113):231-285, Engl.

Cassava; Manihot; Plant anatomy; Identification; Manihot glaziovii; Manihot
esculenta; Manihot carthagenensis; Plant geography.

A botanical description of the Euphorbiaceae family is presented and
taxonomic keys for the identification of the genera are given, Likewlse,
the genera Euphorbia, Pedilanthus, Phyllanthus, Margaritaria, Tragia,
Dalechampia, Croton, Argythamnia, Cnidoscolus, alclnus, Jatropha, Manihot,
Acalypha. Berpardia, Aclelia, Hippcmane, and Hura are described in detail,
Some species are also described, glving common nates and place of origin,
Of the genus Manihot, the specles M. esculenta, M. glacziovii, and M,
carthagenensis are descrited., (CIAT)

ohz6
25268  SPATH, C.D. 1973, Plant demesticatlon: the case of Manihot
esculenta. Journal of the Steward Anthropological Soclety 5(1):45-69,
Engl., Sum. Engl., 34 Refs., Illus.

Cassava;
Bitter ca

story; Processing; Plant geography ; Manihot; Sweet cassava;
#va; Propagation; Peru.

The problem of cassava domestication in analyzed. The archacologlcal
evidence available for the origins of cassava in South America, particula.ly
that from Peru, is outlined. The plant {5 discussed in terms of its
morphology, habitat, growing conditions, and yield,  The possible
implications of the relationships between the profpagation systems of the
plant and its domestication are @nalyzed. Dumestication and cultural
intensification are emphasized. (CIAT) See also 0561 0594 0632



C00 PLANT PHYSIOLOGY

oha7
24746 EL-SHARKAWY, M.A.; COCK, J.H. 1985. The humidity factor in stomatal
control and itsc effect on crop productivity. Cali, Colombia, Centro
Irternacional de Agricultura Tropical, 12p. Engl.., Sum., Engl., 25 Refs,,
Illus, (CIAT, Apartado Aérco 6713, Cali, Colombia)

Cassava; Water requirements {plant); Stomata; Carbon dioxide;
Photosynthesis; Cultivars; Leaves; Colombla,

Recent =studicc in the lab, on the response of ecassava to water stress
demonstrated thit plants grown in pots or in the fileld, with and without
zoll water stresc, were very sensitive to changes in atmospheric humidity.
Both CC2 urtake rate and HzO loss decrecascd greatly as VPD inereased., This
decrerce in gas exchange rate was assoelated with a reduction in leaf
corductance in the absence of changes in leal water potential., The strong
stematal response to changes in VPD may be of particular importance to
nerenrial erops, such as cassava, that may have to endure a long period of
drought. Under these conditions, and in the absence of stomatal response to
hurmidity, both photosynthecis and transpiration will continuc at relatively
kigh ratce until available soil water is depleted and leaf water potential
drops to the level required tc induce stomatal closure, at which time both
rhotocynthesis and transpiration will approach zero. In such ease, most of
the transpirational losr will oceur during periods of high VPD and low
photosynthesiz:itranspiration ratio, resulting in a low DM accumulation/unit
water transplred. On the other hand, with a direct stomatal response to
changes in air hunidity, available soil water will be depleted slowly, as
nost of the transpirational lose will occur during perlods of the day when
VFD is low and water use effielency is highest. With a prolonged period of
limited s0il water. the preater water uce efficicney will lead to a greater
total accumulation of fhotosynthate over the ctress period. Thus, the
dircect storatcl muchanitm iz beneficial for thoce crops that expericnce long
period of drought. However, with nonlimiting soll water conditions or only
short periods of soil water sircess, optimizing water use efficleney would
not be as important as maximizing photosynthesis and consequently crop
productivity., Urder these conditions noncensitive stouata would be
advantageons,  an nypothesis is presented which relates stomatal sensitivity
to steratal dencity and is dlscurced in the light of selection methods for
var, with optimum productivity under differing conditions of air humidity
and soil water availability. (AS)

oh28
25592  EL-SHARKAWY M.A.; COCK, J.H.; HERNANDEZ, A. DEL P. 1985, Stomatal
response to alr humidity and its relation to stomatal density in a wide
range of warn climate species, Fhotosynthesis Receareh 7:137-149.
Engl., Sum. Engl., 41 Refs., Illus, (CIAT, Apartado Aéreo 6713, Cali,
Colombia)

Cassava; Stematn; Cultivars; Photosynthesis; Water requirements (plant);
Transpiration; Colombia.

The gae exchange of 19 widely different warm elinate speecies (including
cassava) was observed at different leaf to air VPD. In all speeles stomata
tended to close as VPD increased resulting in a decrease in net
rhotogyntheeis., The abaolute reduction in leaf conductance/unit inercase in
VPD was greatest in those speeles which had a large leaf conductance at low
VPDa., Thic would be expeeted even if stomata of all species were equally
sensitive. However, the percentage reduction in net photosynthesis (used as
a measure of the relative sensitivity of stomata of the different species)
was also cliosely related to the meximal eonductance at low VPD. Cacscava had
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the highest reduction in a’vnarent photosynthetic rate and leaf conductance
(85 and 86 per cent, resp.). Similarly the reclative scnsitivity of stomata
to chanves in VPD was closely related to the weighted stomatal density or
"erowding index", The hypothesis is presented that stomatal closure at
different VPDs is related to peristoratal evaporation ccupled with a high
resistance between the epidermis and the mesophyll and low resictance
between the ctomatal apparatuc and the cepidernal cells,  Thic hypochesic is
consistent with the greater rela'ive sensitivity of stomata on leaves with a
high crowding index., The recults and the hypothesict are discusced in the
light of selection for optimal productivity under Jdiffesing conditions of RH
and soil water availability, by observetion of ctomatal denslty and
distribution on the ¢ cides of the leaf. (AS)

g42a
26178 HOZYO, Y.; MEGAWATI, M.; WARGIONQ, J. 1984, rPlant production and
potential productivity ef cansava (Manlhot esculenta Crantz). Bogor,
Indonesia, Central Recearch Institute for Food Crops. Contributions
no.73. 20p. FEngl., Jum, Fagl., Indon., 7 "=fa., Illus, (Cerntrel
Resewrch Inst. for Food Crops, Jalan Merd ka 99, Bogor, Indonesia)

Cassava; Cultivarcs; Leaves; Leaf arca; Light; Plant phyciology; Dry mtter;
Roote; Plant height; Growth; Indoncsia,

Plant productior and jotentizl productivity of cascava Wwere investigated
during the 1981 and 1582 growiny ceasons at Cikeumeuh exptl. farm of Bogor
Research Institute for Foed Cropn (Indonesia). DI production and tuberous
root growth were cezrurdd and indices of plant production were analyzed,
The COR and NAR had naigh valuer in the active thickening and naturation
growth stages. The oricentaticn adjustment of the leaf blade wcs observed.
This movement adjusted the reception of incident solar radiaticn throughout
the day. Varictions in the angle were descerited by the inclination,
subinclination, and direction angles. The potential productivity of cacsave
was analyzed using grafts combining sclon ana stock of 2 cv, and 1 local
var. The potential productivity of the tuberous root was found *o he
incdependent of cclon character, However, the celon was a secondary
influence of root thickening if the stock was of 4 late root thickening
type. (AS)

o430
26368 MELIC, R.J.M.; VAN STADEN, J. 1685, Tuberizatior in cascava
{(Manihot ccculenta): cytokirnin and abucisie acid activity in tuberous
roots. Journal of Plant Phyciolopy 113(4):357-366. Engl., Sum. Engl.
¢6 Refs., Illus. (Plant Develojeent Rescarch Unit, Dept. of Botany,
Univ, of lNatal, Pictermaritzburg 3200, Rcpublic of South Africa)

Carsava; Plant growth substunces; doots; Analysis; South Afriea.

The nature and distribution of cytokinins and ABA in tuberous roots of
cassava were studled., Trans-ribosylzeatin, dihydroczeatin, and trans-zeatin
werc tentatively identified as the major cytokinins in tuberous root
extracts, Cytokinin acrivity was concentrated in the meristematic region of
the gsecondary xylem and in the phloem, This suggests a role for cytokinins
in the rcgulation of meristematic activity, which 15 respongsible for the
growth of the tuberous roots, Some cytokirnin activity, which coeluted with
cytokinin glucosides, wus found in extracts fron the phloem, Inhibitor
activity, which was tentatively identified as cic-ABA, was present in
tuberous oot extracts., The activity of this hormone did not vary greatly
between the different tissues analyzed. (AS)


http:Ir.doune.ia

C01 PLANT DEVELOPMENT

0431

25585 BARRIOS, J,R. 1984, Contribucién 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 ias investigaciones en los cultivos de
rafces y tubérculos tropicales en Venezuela. Revista de la Facultad de
Agronomia dc la Universidad Central de Venezuela, Alcance no.33:15-54.
Span.,, Sun. Span., 42 Refs., Illus. (Univ. Central de Venezuela, Seccién
Rafces y Tubérculos, Inst, de 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 ¢v.
in relation to vigor and initial development whern planted in sand
propagators. During 2 periods, cuttings 5, 10, 15, and 20 cm long were used
to evaluate thc following variables: budding percentuge; rate of emergence;
total, aerial part, and root DM wt.; mean DM wt. of leaves and shoot stems;
and mean and total leaf arcas., Results show that cutting vigor during
initial development is directly rzlated to cutting cize, within the limits
studied. (AS-CIAT)

0432

25774 BELTRAN, J.; NARVAEZ, J.; REYES, R.; ROCA, W.M. 1984, Efecto de la
concertracién de nitrdgeno, citcquinines, carbon activado y del volumen
del reciplente sobr2 el creelmiento y viabilidad de los cultivos. (Effect
of the nitrogen concentration, eytokinins, activated carton, and the
volume of the container on crop growth and viability). 1In Perea D., M.;
Angarita Z., A., eds. Congreso Nacional de Cultivo de Tejidos Vegetales
ler., Bogotd, Colombiua, 1984, Memorias. Bugoth, Universidad Haclonal de
Colombia. pp.128-134, Span. (CIAT, Apartado Aéreo 6713, Cali,
Colombia)

Cagsava; Cultivars; Plant growth substances: Growth; Leaves; Tissuc culture;
Colombia,

The effect of M, BAP, ABA, activated carbon, and the size of the contaliner
on the growth, development, and viability of cassava cv. M Col 22 and M 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 conen. and high saecharose conen., or vice versa,
at high BAP concn. and low saccharose concn., 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 earbon and larger
contalners also reduced leaf fall, (CIAT)

0433

25770 CORAL, J.C.; MAFTLA, G.; ROA, J.C.; ROCA, W.M. 1084, 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 yleld of two cassava varieties). 1In Perea D., M.; Angarita Z., A,
eds, Congreso Macional de Cultivo de Tejidos Vegetales, ler,, Bogot4,
Colombia, 1984. Memorias. Bogot4, Universidad Maeional de Colombia,
pp.176-182. Sgpan

Cassava; Cultivars; Apical meristems; Productivity; Cuttings; Leaves;
Branching; Colombia,
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The effect of meristem culture on the yleld and vigo: 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 discuased. (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, H-165, H-226, H-97, and M-4 were plantcd in pots containing

1000, 2000, and 3000 ppm NaCl to select cassava var, tolerant to salinity;
their germination was observed. Ten replications wer: umade for ecach var,

In pots containing 1000 ppm NaCl, only 66.6 percent of H=-97 survived; in the
remaining var. the percentage of survival was of ‘6.6, At 2000 ppm only

H-97 survived (17.0 percent) and at 3000 ppm none of the var, survived.
Based on selection by K:Na ratio, 14 var. were planted in pots with the
reccumended NPK dose ard 1000 ppm NHaCl. After 1 mo., leal samples were
taken to analyze K and Na contents, Var, Ce 22, S-1315, H-398, H-648,
H-226, and H-1253 were tolerant to salinity; H-165, H-97 (2), H-1687,
H-1423, H-97, and H~207 were moderately tolerant, and M-% and H-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 origiral level and the relative water ceontents of the var,
were determined at the 7th, 8th, and 9th mo., Var. S-1315, H-165, H-226,
H-97, H-648, Ce 22, and H-207 were tolerant to drought. (CIAT)

0435
26358 MABANZA, J.; RODRIGUEZ, A.V. 1986. Le bouturage in vitro du manioc.
(In vitro cassava propagation by cuttings)., Brazzaville, République
Populai~e du Congo, Office de la Recherche Scientifique et Technique
Outre-Mer. U4p, 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 Irternational
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 a.ud then transfer them to a whole-plant growth culture wedium. (CIAT)

0436

25686 MANTILLA, J.E. 1984, Propagacibn de yuca (Manihot esculenta
Crantz)., Alternativa para incrementar la tasa de multiplicacién. (Cassava
propagation, Alternative to increase the multiplication rate). 1In
Montaldo, A., ccamp, Avances en las investigaciones en los cultivos de
rafces y tubbrculos tropicales en Venczuela, Revista de la Facultad de
Agrononfa de la Universidad Central de Venezuela, Alcance no.33:55-72.
Span., Sum, Span., 6 Refs., Illus, (Univ, Central de Venezuela, Seceibn
Rafces y Tubéreulos, Inst., de Agronomfa, Maracay, Venezuela)
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Cassava; Cultivars; Cuttings; Propagation; Shoots; Germination; Timing;
Plant height; Root productivity; Venezuela.

Cuttings of cassava cv. UCV 2112 {20 and 5 cm long) were planted directly in
the fleld to increase cassava propagation material. From short cuttings
emergence percentage at 30 days was 84,3 and 98.4 percent for 5- and
20-cm-long cuttings, recsp. 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,
resp, 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 1s scarce for secdbeds, it 1is
feasible to triplicate the planting area by using S-cm-long cuttings with
the same 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)

o437

25587 MIRELES, M.; PAEZ DE CASARES, J. 1984, Induccibn de "rogeta® en
yuca (Manihot esculenta Crantz) para la propagacién mGltiple 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 rafces y tubérculos tropicales en
Venezuela. Revista de Facultad de Agronomia de la Universidad Central ce
Venezucla, Alcance no,23:73-81. Span., Sum. Span., 13 Refs., Illus,

Cassava; Cultivars; Tissue culture; Apical meristems; Culture media; Plant
growth substances; Venczuela,

The induction of rosette in the system of multiple propagation from
different sized apieal meristems of cassava cv, UCV-2578 from the germplasm
bank of the U, Central of Venezuela was studied using various levels of NAA
and BAP. A solid Murashige and Skoog mediun was used with variations in the
organic components, The crops were incubated at 25 more or less 2 degr2es
Celslus, 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 thece, the combination of NAA-BAP had a synerglstic
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 callures and had not become organugenic by the end of the
expt. (AS-CIAT)

0438
26348 NAIR, N.G. 1979. Development of diseace free genetic stock. In
Ceutral 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 porphogenesis of cassava
meristem tips was studied. BAP 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
morphogenesia was observed. Over 100 meristems each {rcm heat-treated and
nontreated diseased (CAMV) cassava meristems vere cultured. In both cases
regenerated plants rerained symptom-free up to the potting stage, (CIAT)
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okly

25769 REYES, R.; ROCA, W.M, 1984. El cultivo de embriones in vitro como
herramienta para la conservacién e intercambio de especies silvestresa de
Manihot., (In vitro embryo cultire 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 Tejidcs Vegetales, ler., Bogot4,
Colombia, 1984, Memorias. Bogot#, Urdversidad Naclonal de Colombia.
pp.301~306. Span. (CIAT, Apartado Aéreo 6713, Cali, Colombia)

Cassava; Minihot; Tissue culture; Culture media; pli; Colombia,

The work carried out at CIAT with embryc cultures for the conservation and
exchange of wild Manihot species is described. Results indicate that the
wild seeds require a pretreatment for their development, which consists in
sublecting the seeds to 60 degrecs Celsius for 20 days; the pil of the
Murashige medium must be 5.5 and the saccharose conen. of U percent. {CIAT)

ohls
25743  ROCA, W.M.; SZABADOS, L.; NARVAEZ, J.; BELTHAK, J.; REYES, R.; MAFLA,
G.; ROA, J., 1985. Cassava tissuc culture. In Cock, J.H,; Reyes, J.A.
eds. Cassava: rescarch, production and utilization. Cali, Colombia,
Centro Internacional de Agricultura Tropical. Cassava Program.
pp.173-204, Engl., Sum. Engl., 49 Refs., 7llus. (CIAT, Apurtado Aéreo
6713, Cali, Colombia)

Cagsava; Tissue culture; Apical meristenms; Plant development; Rooting;
Growth; Culture media; Germplasn; Morphogenesis; Temperature; Storage;
Colombia,

Meristem and shoot tip culture teehniques that have been utilized only in
the last decade, malnly as a means for ridding sclected cassava var, of
viruses, are described in detail. More recently, the use of these
techriques has been extended to the maintenance and international exchange
of cagsava germplasm. The future of cassava cryogenie storage is promising.
Min. growth storage is now a viable method for wmaintaining large
collections in small spaces free of pest and disease risks. International
revement of in vitro cassava provides a valuable safeguard for minimizing
the dangers of pest and diseasc dissemination. The embryo, cell, callus,
protoplast, and anther culture methods are briefly discussed. (AS) See also
0462 0U78 0509 0548 0556 0565 0616 0617 0623 0634 (651



C02 CYANOGENESIS

0446
23944 MULINDABYUMA, J.M. 1983, Composition chimique de la patate douce et
du manioc. (Chemical composition of sweet potato and cassava), 1In
Ndamage, G.; Gatarasi, T.; Mulindangabo, J., eds. Culture et séiection du
manjoc et de la patate douce au Rwanda. Journées d'études, Rubona, 1983.
Ccmpte-rendu, Rwanda, Institut des Sciences Agronoamiques du Rwanda.
pp.107-118, Fr,, Illus,

Cassava; HCN content; Cultivars; Sweet cassava; Bitter cassava; fAwanda,

Data related to the HCN content in fresh cassava, the HCN concn. in the
steeping water, the ratios of the HCN concn. 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., HCH
content determine the difference between sweet and bitter cassava.
Indications of the performance of cassava var. can be obtained on the basis
of the eccsystems and of the physical, chemical, and technical treatments to
which they are submitted. {(CIAT)
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C03 CHEMICAL COMPOSITION, METHODOLOGY AND ANALYSES

ohk7
26134 HOLLOWAY, W.D.; MONRO, J.A,; GURNSEY, J.C.; POMARE, E.W.; STAGE, N.H.
1985. Dietary fiber and other constituents of some Tongan foods,
Journal of Food Science 50(6):1756~1757. Engl., Sum. Enzl., 15 Refs.
(Applied Biochenistry Division, Dept, of Sclentific & Industrial
Research, Palmerston North, New Zcaland)

Cassava; Water content; Food energy; Protein content; Fat content; Sugar
content Starch content; Aczh content; Fibre content; Tonga.

Componants of dietary fiber (soluble nonstarch polysaccharide, pectin,
hemicellulose, cellulose, and lignin), water, cnergy, protein, lipids, and
starch were measured in banana, breadfruit, cassava, coconut, Lango, 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
te o lewir incddence of ceriain gastrointestinal disorders in Tonge than in
New Zealand. Cassava totzl dietary fiter content was 13,4 percent. {AS)

OUug
26303 MAMAT, E.; RAGAB, M.H.H. 1971, Rapid ¢.termination of uatarch in
tapioca tubers for control purposes, Serdang, Selangor, Food Technology

Research and Develcpment Centre of Malaysia. Report no,49, 21p. Engl.,
Illus,

Cassava; Starch content; Analysis; Malaysia,

Three methods to rapidly determine the starch content of casgava roots are
described in detail, namely, the speeific gravity, the iodine, and the
anthrone methoda, (CIAT)

olth9
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.S5~57. Engl., Sum,
Engl., Illus.

Cassava; Cultivars; Composition; Ash content; Mineral content; Ca; P; K; Na;
Mgy Cu; Fe; Mn; Zn; Leaves; FPetioles; Roots; USA.

In Guam, 6 cassave cv. were cvaluated to determine and differentiate their
potential for human and animal nutrition. The growth and the color of
stems, petioles, leaves, and roots were obscrved and data were taken on the
no., wt., ciameter, and circumference 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 sontent was
higher in the petioles than in the leaves. Cv. GAL 2 produced the heaviest
root and cv. PAL 1 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)

0450
26193 TFLES, F.F.F.; OLIVEIRA, J.S.; SILVEIRA, A.J.; BATISTA, C.M. 1985,
Fatty acids, carbohydrates and erude protein in twenty cassava cultivars
(Manihot esculenta Crantz), Journal of the American 0il Chemists'
Soclety 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; Cultivars; 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 palmitolelc aclds were detected. Saturated
acids ranged from 26.58 to 58.05 percent, Acld-digestible carbohydrates
ranged from 11.82 to 40.70 percent of the green matter, Reducing and
nonreducing soluble oligesaccharides were also determined., CP ranged from
1.39 to 4.70 percent of the DM, Linear regression analyses were made, but
no significant correlations were found. Some possible genetic relatlionships
are proposed for certain cv. (AS) See also 0446 O0UB7 0495 0509 0633
0636 0651
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0459

25793 SIEVERDING, E.: CADAVID, L.F.; GALVEZ A., L. 1985. Ecologia de la
micerriza vesfculo-arbuscular en yuca y el efecto de algunas pricticas
agronbmicas incluyendo la inoculacién de campo sobre ella y la produceién
de yuce. (Ecology of the vesicular-arbuscular mycorrhiza in cassava and
the effect of some agronomic practices, including field inoculation, on
cassave and its production). In .3 S&nchez de Prager, M.; Bravo
0., H., eds. Curso Nacional sobre Micorrizas, to., Cali, Colombia, 1984,
Investigaciones sobre micorrizas en Colomblia: memorias. Palmira,
Univercidad Nacional de Colombia, pp.194-208. Span., Sum. Span., 10
Refs., Illus., (CIAT, Apartado Aéreo 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-arbuscular 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 nulching reduced infcction, easpecially of M Ven
77+ during the 1st half of the year., Infcction increased 6 mo. after
planting due to field inoculation with G. manihotis, The max. no. of spores
wag 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
optimun no, of vesicular-arbuscular mycorrhizae spores was reached more
rapidly (after 6 mo. of growth) in the stubble mulching trea'ment; these
data also correspond to the ficld inoculation treatment. Without stubble
uulching M Col 638 yields were lower than those of M Ven 77. Stubble
increased yields signlficatively and both ev. yielded the same with
nulching, Field inoculation increased ylelds, though not significatively;
however, the C.V, of yield decreased duc to inoculation. (AS-CIAT)

060
25745 SIEVERDING, E.; HOWELER, R.H. 1985. Function of
vesicular-arbuscular mycorrhiza for cassava growth. Ir. Cocks J.H.;
Reyes, J.A,, eds, Cagssava: research, production and utilization, Cali,
Colombia, Centro Internacional de Agricultura Tropical, Cassava Program,
pPp.321-339. Engl,, 16 Refs., Illus.

Cassava; Mycorrhizae; Growth; P; Hutritional requirements; Nutrient uptake;
Inoculation; Cclomtia,

The symbiosis mycorrhiza/plant rcoot, the distribution and function of
vesicular-arbuscular nycorrhizal (VAM) fungl, and the importance of these in
the nutrient uptake by the plant are deacribed. The dependence of cassava
on the VAM fungi iz analyzed; the obtainment of inoculum sources and mcthods
of field inoculation are described in detail. In relation to their
function, the VAM fungi Glomus manihotis and Entrophorpora colombiana have
demonstrated to be more efficient than the native mycorrhizal populations.
The collection, isolation, and maintenance of VAM fungal isolates, the
screcening procecdures in the greenhouse {cfficiency in P uptake and ability
to compete with native mycorrhiza), and the transfer of technology are
diccusced. (CIAT)

0461
26379 SIEVERDING, E.; HOWELER, R.H. 1985. Influence of specles of VA
mycorrhizal fungl on cassave yleld response to phoaphorus fertilization.
Plant and Soil 88(2):213-221. Engl., Sum, Engl., 22 Refs., (CIAT,
Apartado Afreo 6713, Cali, Colombia)
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Cassava; Myccrrhizae; Cultivars; Field experiments; Laboratory experiments;
Tertilizers; P; Colombia,

At 2 different sites with acid soils in Colombia, fleld trials with cassava
were nonitored for frequency of vesicular-arbuscular mycorrhiza, Increasing
levels of P from C to 200 kg/ha had been applied. The fields differed in
the compositic. of species of vesicular-arbuscular mycorrhizal fungi. At
all cites, infection of the roots by the total mycorrhizal population
decreased with increasing P fertilization, but at 2 sites the relative
frequency and activity of 1 species, Glomus manihotis, increased with
increasing F appiications. 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 Jifferential activity of fungal speeies was confirmed in greenhouse
trials, where Entrophospora colombiana was found to be most effective at 50
kg P and G. manihotis at 200 kg P. (AS) See also OA443 0464 0466 0617
0623
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0u66
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.

Cagsava; Agricultural lime; Cultivars; pH; Soil analysis; P; Ca; Root
productivity; Starch content; HCN content; Mineral conteat; K; Economics;
India.

The effect of lime application on the yield and quality of cassava grown in
a laterite soll was studied in a randomized bluck expt. with 15 treatments
and 3 replications. Soil pH and exchangeable Ca contant 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 duc 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 HCN or K contents.
(CIAT)

ok67
23936 WILFRID, J. 1983. Iafluence des facteurs écologiques dans la

croissance et le rendement de la patate douce {Ipomeca 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.;
Gatarasi, T.; Mulindangabo, J., eds. Culture et sélection du manioc et de
la patate douce au Rwanda. Journées d'é&tudes, Pubona, 1983. Compte-rendu.
Rwanda, Institut des Sciences Agronumigques du Rwanda, pp.28-36. Fr.

Cassava; Climatie requirements; Tempcrature; Rainfall data; Fhotoperiod;
Soil requirements; pH; Nutritional requirements; Soil conservation
practices; Rwanda.

The climatic (temp., photoperiod, alt,, rainfall) and edaphic {soil pH)
requirements of cassava in Rwanda are described. Suil preservation is
discussed. (CIAT) See also OH34 0453 OuSH 0455 0456 0457 OH58 0459
0470 QU475 077 OHBT 0KOO 0548 0549 0556 0610 0611 0616 0617 0620
0622 0623 0627 0630 0632 0633 0640 0643 OG4Y4 0646 0650 0653
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D02 CULTIVATION PRACTICES: PROPAGATION, PLANTING, WEED CONTROL AND HARVESTING

0468
26180 COCK, J.H. 1986. Cassava production, 1In .+ ed., Global
Workshop on Root and Tuber Crops Propagation, Cali, Colombia, 1983.
Proceedings of a Reglonal Workshop., Cali, Centro Internacional de
Agricultura Tropiecal. pp.17-22. Engl., 1 Ref, (CIAT, Apartado Aéreo
6713, Cali, Colombia)

Cassavaj Production; Cuttings; Growth; Plant develoment; Root productivity;
Ecosystems; Propagation; Cultivation; Uses; Colombia,

The worldwide importance of cassava and its uses are mentioned, and the
growth and development of cassava propagated through cuttings are described
as well as the cultivation systems used for cassava production, (CIAT)

0469
25742 COCK, J.H. 1985. Rapid propagation techniques for cassava. In
«; Reyes, J.A,, eda, Cassava: research, production and
utilization, Call, Colombia, Centro Internacional de Agricultura
Tropical. Cassava Program. pp.165-171. Engl., Illus. (CIAT, Apartado
Aéreo 6713, Cali, Colombia)

Cassava; Propagation; Cuttings; Shoots; Growth-chamber experiments; Rooting;
Leaves; Petioles; Teamperature; Colombia.

Two techniques for rapid propagation of cassava developed at CIAT, multiple
production of shoots and propagation of axillary buds, are described., The
1st requires the use of lignified cuttings, from which the shoots are
removed to be rooted; ecach 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)

ou70
25270 FRESCO, L.; MUAKA, T.; N'TEN ANGIUNG, S.; PEETERS, L. 1983. Le
manioc: variétés et techniques culturales; résultats des essais réalisés
a Kingungl, Mosambo et Lobo (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 (Lobo, 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 aite. Yields depended on the agroecological
environment and the cultivation techniques, and varied from 1 to more than
20 t/ha according to the 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 ia practiced
regularly. (CIAT)

o471
26179 GLOBAL WORKSHOP ON ROOT AND TUEER CROPS PROPAGATION, CALI, COLOMBIA.
1983. Proceedings of a Regional Workshop. Cocks J.H., ed, Cali, Centro
Internacional de Agricultura Troplcal. 240p. Engl., 192 Refs,, Illus,
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Cassava; Cuttings; Propagation; Production; Uses; Cultivars; Timing;
Fertilizers; N; P; K; Storage; Mycoses; Injurious insects; Injurious nites;
Viroses; Disease control; Insecticides; Colombia.

Papers presented at the Global Workshop on Root and Tuber Crops Propagation,
held in Cali, Colcmbia, were related to seed or plenting material of the
fu)'owing crops: potato, cassava, sweet potato, yam, and oucoyam, Aspects
covered were production systems, seed produetion, physiology and sanitary
problems, rapid propagation techniques, and storage. The papers related
with cassava 2re recorded individually in this publication under the
following consecutive no.: 0468, 0472, 0476, 0477, O478, 0479, OuB1, 0483,
0u84, 0486, and 0511 (CIAT)

oh72
26188 GONZALEZ L., V.W. 1986. Production of cassava planting material in
Mexico, Ir Cock, J.H., ed. Global Workshop on Koot and Tuber Crops
Propagation, Carti, Colembia, 1983. Proceedings of a Regional Workshop.
Cali, Centro Internacional de Agricultura Tropical, pp.193-196, Engl., 6
Refs,

Cassava; Cuttings; Cassava programs; Cultivars; Propagation; Mexico.

The propagation project of the cassava research program in Mexlco is
descrited. The multiplication it based on the 2-node cutting method, and
the main var, used are Costefa and Sabunera, It is important to note that
in Mexico, at present, no standards cxist for the certification of cassava
planting material, and as a result, phytosanitary control !s only exercised
when the cuttings are handed over to the farmers. (CIAT)

0473
26160 INDUSTRIA DE POLVILHO TRADICAO, BRASIL. s.f.. Corheca a cortadeira
de ramas Tradicao. (Get to know the traditional stem cutter). Jaboti-PR,
8rasil, 1p. Port,, Illus.

Cassava; Stems; Cuttings; Agricultural 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
addresces where additiona! information can be obtalned, (CIAT)

onuTy
26322 KAMALAM, P. 1979, Develojment of discace free genctic stocks. In
Central Tubter Crops Research Institute. Annuzl progress report 1978-1979,
Trivandrum, India. pp.17-18. Engl.

Cassava; Cuttings; Propagation; Root productivity; Cultivars; India,

Single-node¢ and 2-node cuttings of causava cv, H-2304, together with control
cuttings (20 cm long), were planted directly in the field with §
replications at 2 different spacings (90 and 45 cm) for each treatment. The
harvest took place at 9 mo. in 1978 and at 14 mo. in 1979, The 2-node and
the control cuttings, cpaced at 45 cm, gave significantly cuperior yields
than the other treotments in toth years. (CIAT)

o478
24583 KRAMER, M. 1981. La siembra de la yuca: impresiones recogidas de la
literatura, y propuesta de una investigacién de campo en La Sierra.
(Casnava cultivation: concepts collected from the literature, and a
proposal for ficld rescarch in La Sierra), Santiago de loa Caballeros,
Repiblica Dominicana, Centrc de Desarrollo Agropecuario, Serie
Investigaeién Agro-Sociolégica sobre Yuca y hrroz, 17p. Span., 16 Refs.,
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Illus, {Centro de Desarrollo Agropecuario, Zona Horte, Apartado 700,
Santiago, Repfiblica Dominicana)

Cassava; Production; Bitter cassava; Erosion; Planting; Cuttings; Soil
conservation practices; Intercropping; Dominican Republic.

Based on a literature review, the planting conditions of cassava (cuttings,
position, depth), possibilities to control eroslon, and a proposal of field
research in La Slerra (Dominican Republic) are presented. (CIAT)

0476
26181 LEINMER, D.E. 1986. Current practices in the produetion of cassava
planting material, In Cock, J.H., ed. Global Workshop on Root and Tuber
Crops Propagation, Cali, Colembia, 1983, Proceedings of a Regional
Workshop, Cali, Centro Internacional de Agricultura Tropical. pp.41-45.
Engl., 7 Refs, (CIAT, Apartudo héreo 67i3, Cali, Colombia)

Cassava; Cuttings; Selection; Cclombia.

The current practiees (selection, cutting, preparation, and handling before
planting) used rfor the production of cassava cuttings are reviewed, and the
agpects that require improvement are diccussed, It is supggested to use
healthy, mature cuttings of the proper length, rondatzaging cutting
practices, and chemical protection, (CIAT)

ol
26182 LEIHMEK, D.E. 1986. Physiological problems in the production of
cassava planting material, In Cock, J.H., ed. Global Workshop on Root
and Tuber Crops bropagation, Cali, Colcmbia, 1983, Proccedings of a
Reglonal Workchop, Cali, Centro lnternaciorzl de Agricultura Tropical,
pp.57-72. Engl.s ¥ Refs., Illus, (CIAT, Apartado Atreo 6713, Cali,
Colombia)

Cassava; Cuttings; Cultivars; Timling; farvesting; Dry matter; Starch
content; Rocts; Root productivity; Germination; Plant tissues; Planting;
Spacing; Fertilizers; N; I'; K; Colonbla,

The irfluence of the genotype, the age of the plant and plant tissue, the
nlanting density, and HFE fertilization on the production of cassava
planting mater.al is reviewed. Cv. differ widely in their ability to
produce plantirg material; this ability is greatly influerced by the
distribution of top growth among parts useful and those nol useful for
cutting production, The ratio of ruitable stem material to total top dry
Wt. iz partieularly high in ev., with a late branching and erecet growth
habit. Cutting production increases with plant age, reaching an optimum ln
some cases and continuing to increuse in others. Bestdes plant age, the age
of tissue withir the plant scers to have an influence on the performance of
the cuttings in a subsequent crop., Cuttings coming from the lower and
middle portion of the primary sters (older ticsue) are normally thick and
have large carborydrate reserves. This leads to fast sgprouting and vigorous
early growtn, Cuntings from younger ticsue sprout more slowly, but they
produce higher conmercial and total root yields, It is feasible to use
higher than normal planting densities if an increased cutting production in
limited space is decired, Plant nutrition interacts with gernotypic
characteristics in modifyirg growth habit; therefore, good natural soil
fertility or a modest fertilization on poor soils should be adequate to
optimize cutting production., (CIAT)

o478
26185 LEIHNER, DP.E. 1986. Storage and regeneration of cassava planting
material, In Cock, J.H.y ed. Global Work:chop on Root and Tuber Crops
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Propagation, Cali, Colombia, 1983, Proceedings of a Regional Workshop.
Cali, Centro Internacional ce Agricultura Tropical. pp.131-138, Engl., 6
Refs., Illus. (CIAT, Apartado Aéreo 5713, Cali, Colombia)

Cassava; Cuttirgs; Storage; Water content; Phenacoccus; Fusarium; Diplodia;
Glomerellaz; Curvularia; Aspergillus; Germination; Colombia.

The factors related to cassava cutting deterioration during stcrage were
identified, and the control of such factors through appropriate cutting
management is discussed. The water lcss 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 oblained when the cuttings were soaked
for 240 min, either in water or in the nutrient solution. In the latter
case, the root yield was higher than that obtained with fresh cuttings,
(CIAT}

ohre
26183 LOZANO, J.C.; BELLOTTI, A.; VARGAS, O. 19Bii. Sanitary problens in
the production of cassava planting material. In Cock, J.H., ed. Global
Workshop on Root and Tuber Crops Propagation, Cali, Colombtia, 1983,
Procecedings of a Reglonal Workshop, Cali, Centro Internacional de
Agricultura Tropical. pp.74-85. Engl., 26 Refs. (CIAT, Apartado Afreo
€713, Cali, Colocmbia)

Cassava; Cuttings; Storage; Glomerella cingulata; Fucarium; Diplodia;
Rosellinia; Sclerotium rolfsii; Mononychellus; Thrips; Neosilba perezi;
Carpolonchaea chalybea; Anastrepha manikoti; Anastrepha pickeli; Erwinia
carotovora; Phcnacoccus; Armillariella; Aonidomytilus slbus; Saiscetia
nigra; Chilemina clarkei; Lagoenirus; Coelosternus; Lepturges; Euleeriops
manihoti; Agrotis ipsilon; Pryllophaga; Leucopholis rorida; Incecticldes;
Colombia,

The pathogens (fungl, virusecs, and mycoplasmas) and pests {insects and
mites) that can attack cassava planting material tefore harvect, during
storage, and after planting arc presented. The pathologlical problems that
occur, if proper sanitary mcasures (clean propagation material, clean
rooting media, and clean tools) are not taken, are discussed, Finally
control measures are detailed, (CIAT)

0480
23939 MULINDANGABO, J. 1983. Diverses méthodes de projagation du manioc.
(Several methods for the propagation of cassava)., In Ndamage, G.;
Gatarasi, T.; Mulindangabo, J., eds., Culturv et sclection du manioc et de
la patate douce au Rwanda. Journtes d'6tudes, Rutona, 1983, Compte-rendu.
Rwanda, Institut des Sclences Agronomiques du Rwends. pp.52-59., Fr,

Cassava; Propagation; Cuttings; Seed; Cultivars; Rwanda,

The methods of sexual (seeds) and vegetative (cuttings) propagation of
cassava used in Rwanda are described., For sexual propagation, the form of
preparation of the scedbeds, the planting of the seceds and their
germination, and the factors that determine the spacing are deseribed in
detail. The nced of a perfect hygicne for normal develojment is made
evident. In relation to propagation by euttings, the preparation of the
planting material, the ways of plenting the cuttings deperding on the
climate and soil, and the rapid multiplication technique of cassava, which
consists in obtaining a high no. of individuals from 2-rude 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.C.; 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 lnternacional de
Agricultura Tropical, pp.187-192. Engl., 6 Refs,

Cassava; Cuttings; Tiuing; Propagation; Tissue culture; Apical meristems;
India.

The different means that exist in India to propagate cassava are described
as well as the rapid propagation techniques that have been dcveloped. The
factors affecting th3 cutting quality (age, thickness, leagth, viability,
and wechanical damage of thie cutting) are discussed, Finally, the 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)

o482
23938 NEZEHOSE, J.B. 1983. Multiplication et diffusion du manioc et de la
patate douce au Rwanda, (Multiplication and dissemination of cassava and
sweet potato in Rwanda). 1In Ndamage, G.; Gatarasi, T.; Mulindangabo, J.,
eds, Culture el sélection du manioc et de la patate douce au Rwanda.
Journées d'études, Rubona, 1983, Compte-rendu. Rwanda, Institut des
Sciences Agroncmiques du Rwanda. pp.48-51. Fr

Cassava; Production; Root productivity; Cultivars; Statistical data;
Cuttings; Propagalion; Rwanda.

The 1980 statistics related to cassava in Rwanda are given., In the Kigona
commune, bitter cassava var. Eala 07 and sweet cassava var. Dukarasa,
Maguruyinkware, and Mulundi were multiplied at Bumbogo I (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 454,890,000 cuttings
or 9098.0 ha under nultiplication. 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.&,; CKOLI, 0.0.; UTOH, N.O. 1986. Produection of cassava
planting material in Nigeria, In Cock, J.H., ed. Global Workshop on
Root and Tuber Crops Propagation, Cali, Colombia, 1983, Proceedings of a
Reglonal Workshop., Cali, Centro Internarional de Agricultura Tropical.
pp.197-204, Engl., 7 Refs,

Cassava; Cuttings; Cassava programs; Propagation; Pruning; Cultivars;
Nigeria,

The methods that have been used '» 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)

o8y
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 Troplcal. 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
ard on the elimination of anthracnose through the selection of clean and
healthy planting material has also been undertaken. Finally, the
multiplicatlon and distribution of clones are discussed. (CIAT)

0485

25589 QUINTERO, F. 1984. Comportamicnto de dos cultivares de yuca en
cinco Gpocas de cosecha. (Performance of two cassava cultivars in five
harvesting times). In Montaldo, A., comp, Avances en las investigaciones
en los cultivos de rafces y tubérculos tropicales en Venezuela, Revista
de la Facultad de Agronom{a de lu Uriversidad Central dc Venezuela,
Alcance no.33:101-109, Span.» Sum. Span., 7 Refs. (Unlv., Central de
Venezuela, Seccién Rafees y Tubérculos, Inst. de Agronomia, Facultad de
Agronomfa, Maracay, Venczuela)

Cassava; Cultivars; Harvesting; Timing; Dry matter; Starch content; Root
productivity; Veneczuela,

When the ficld performance of 2 cassava cv, {(UCV-2221 and UCV-2078) was
ytudied over § harvests (6, 8, 10, 12, and 14 po.) 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, resp., for cv., UCV-2221
and 15.16, 13.66, and 20.48 c</ha, resp., for cv. UCY-2078. MHCV-2221
presented the max, atarch value (80.2 percent) at 12 mo. and {ts lowest
values (70.7 and 72.2 percent) at 6 and 14 mo., resp., UCY-2078 had its max.
starch percentage (86.2) at 12 mo. and the lowest (75.5 und 75.2) at 8 and
14 mo,, resp. (AS-CIAT)

0486
26186 RODRIGUEZ H., A. 1986. Production of cassava plantlng material in
Cuba. In Cock, J.H., ed, Global Workshop on Root and Tuber Crops
Propagation, Cal{, Colombia, 1983, Proceedings of a Regional Workshop.
Culi, Centro Internacional 4r jfgricultura Tropical, pp.181-185. Engl., 4
Refs,

Cascava; Cuttings; Cassava programs; Propagation; Cultivars; Xanthomonas
campestris pv, manihotis; Resistance; Cuba.

The objectives of the production program for cassava planting material in
Cuba are to (1) promote the rapid adoption of superior clones for human
consumption and resistant or tolerant to both Yanthomonas campestris pv.
manihotis and Sphaiceloma 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. 7The 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 sultable for release as certified seed are
described, as well as the available commercial and precommercial clones.
The lmpact of basic seed production of the research program is highlighted,
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(CIAT) See also 0431 0436 0463 0464 OU6S JLBT 0489 0548 0556 0610

0611 0613 0616 0617 0620 0622 0623 0627 0632 0633 0636 0640
0643 0644 0646 0653
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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 textuire of cooked roots of 4§ (1 lncal 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 thesc parameters., Roots
produced by the local cv., (M Col 113} had lower DM contents and
susceptibility to physiological deterivration, a longer cooking time, and
higher penetration measurements than the promising cv. Physiological
deterioration and penetration values tendcd to decrecae; cooking time
increased with plant age. The variation in correlation coefficlents between
quality and chemical parameters among the different cv, was substantial,
with no correlation being significant in all 4§ cv. The exptl., resuits
demonstrate the great variability among cassava cv. 1in the root quality
factors. (AS)

0495
21129 WHEATLEY, C.; COCK, J. 1985, Methods of aflatoxin analysis-with
particular reference to cassava samples, International Journal of
Epidemiology 14(1):185. Engl., 8 Refs. (CIAT, Apartado Aéreco 6713,
Cali, Colomvia)

Cassava; Aflatoxins; Analyals; Coiombia.

In a letter to the editor the existent methods for the analysis of
aflatoxins arc discussed, The interference of scopoletin, a nontoxic
coumarin involved in the physiological deterioration of cassava, in the
aflatcxkin analysis is indicated. Both compounds have similar
characteristics under UV light and ILC. A simple method of distinguishing
between the 2 has been developed; the fluorescent extract is exposed to I
vapor, which eliminates the r'luorescence of the scopoletin without affecting
that of the aflatoxin. Experience in Colombla has demonstrated that blue UV
fluorescence in both fresh and processed cassava 1s invariably duc to
scopoletin. While the presence of some aflatoxin would not be unexpected,
the high mean conen. reported (460 ppb) probably exaggerate the risk of
cassava consumption. (CIAT)

0496
25754 WHEATLEY, C.C, 1985, Storage of cassava roots for human
consumption, In Cock, J.H.; Reves, J.A., eds. Cassava: research,
production and utilizatisn., Calil, Colombia, Centro Internacional de
Agricultura Tropical, Cassava Program. pp.673-684. Engl., 12 Refs.
{CIAT, Apartado Aéreo 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 roots are discussed and
storage techniques in straw and earth silos and in wooden boxes with moist
gawdust are briefly described, A detailed description is given of the
mathodology for storing roots in polyethylene bags: harvest, root selection,
traatment, packing, storage, and transportation., The methodology designed
to evrluate postharvest losses, the parameters to be concldereu for
estimating the quality of stored roots, and the potential of this storage
technology arc presented. (CIAT) See also 0617
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EO0 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, Serdang, Selangor,
Malaysia, Asean Plant Quarantine Centre and Training Institute,
pp.283-302. Engl., 7 Refs., Illus

Cassava; Quarantine measurcs; Phacolus manihoti; Xanthomonas campestris pv.
cassavae; Cassava African mosaic virus; Cassava mosaic virus; Cassava brown
streak virus; Cassava 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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diseased plants, Susceptible cassava plants attacked by CBB must not be
used as propagation material. Resistant clon UCV 2339 showed that the
pathogen 1s 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 CHACKC, C.I. 1979. Interrelationship, pathogenicity, and integrated
control of Cercospora spp, 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; Cercosporidium henningsii; Isolation;
Laboratory experiments; Research; India.

Cercosporidium henningsii and Cercospora personata were isoluated into pure
culture from diseased tissues of intcreropped eassava and groundnut, resp.
The growth and cporulation of the fungal isolates in culture were studied,
and the effect of carbendazim, methylbenzimidazole carbtonate, benomyl, and
thiophanate on the inhibition of growth, spore gernination, 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 bteing the least sencitive to the chemicrls tested. (CIAT)

0502
25751 LOZANC, C. 1985, Fungal diseases. In Cock, J.H.; Reyes, J.A.,
eds, Cassava: réscarch, production ard utilization, Cali, Colombia,
Centro Internacional de Agricultura Tropinal. Cassava Program.
pp.527-555. Engl., Illus. (CIAT, Apartado Afreo 6713, Cali, Colombia)

Cassava; Leaves; Cercosporidium henningeli; Symptoratology; Cisease control;
Phaeoramularia manihotis; Cercospora viccsae; Phoma; Oidium; Sphacclomra
manihoticola; Isolation; Analysis; Plant growth substances; Resistance;
Inoculation; Glomerella manihotisg Gloesporiusa manihotis; Cuttings;
Botryodiplodia theobron:e; koots; Phytophthora drechcleri; Roscllirnda;
Dipledia; Selerotium rolfsil; Fomes lignosus: Fusarium; Colombia.

Symptoms, discemiration, and eontrcl of fungal diczeascs affecting czusava
leaves, stcwms, and roots are presented. Among the rormer are those caused
by Cercosporidiur henningsii, Phacoremularia nanihotic, Cercospora vicosae,
Phoms sep., and Oidium manihotis., The taxoncmy, cezual reproduction, host
range, and physiology of Sphacelcma marihoticola, causal ageat of the
superelongation disease, are summarized as well as the resistance of some
cassava cv. Ausong the diseases that affeet the quality of cassava cuttings
are those caused by Glomerella manihotic and Gloesporium manihotis. Stem
rot is caused by Glemerella manihotis, Botryodipludia theotrorae, and an
unidentified basidiomycete; causal ageats of root rot are Phytophthora
drechsleri, Pythium spp., Rosellinia necatrix, Armillariella meliea,
Rigidoporus lignosus, Pipledia manihotis, Fomes lignosus, and Sclerotium
rolfsii, (CIAT) See also 0471 OHW79 CAUBh 0503 0507 0549 0558 0611
0617 0622 0632 0646
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EO4 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 sélection du manioc et de la patate
douce au Rwanda. Journées d'études, Rubona, 1983, Compte-rendu. Rwanda,
Institut des Sciences Agronomiques du Rwanda. pp.91-95. Fr.

Cassava; Cassava African mosaic viruu; Vectors; Bemisia; Xanthomonas
campestris pv, cassavae; iisease control; Resistance; Cercosporidium
henningsil; 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 elimipation 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 contamination are described. As control measures,
cuttings from healthy plants must be used and crop residues turt, t. chus
avold the conservation of the inoculum from one season to the n¢; . Results
of a trial for resistance to bacterioses, carried out by the Inter-. ' ional
Institute of Tropical Agriculture, confirmed the resistance of 7 (... Jis to
X, campestris pv. cassavae. Cercosporidium henningsii, Phaeoramularai:
manihotis, Phoma, Colletotrichum manihotis, and root rots also attack
cassava in Rwanda but without causing cevere damage. (CIAT)

0504
26343 EDISON, S.; BIRADAR, R.S. 1979, Cassava mosaic: (a) estimation of
crop loss due to the disease irn cultivator's field. In Central Tuber
Cropa Research Institute. Annual progress report 1978-1979. Trivandrum,
India. p.87. Engl.

Cassava; Cassava African musaic virus: Peat 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 Decpartment of Agriculture it could no: te continued.
(CIAT)

0505
26344 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 rcport 1978-1779. Trivandrum, India.
pp.87-91. Engl.

Cassava; Cassava African mosaic virus; Vectors; Bemisia; Cultivars; India.

In Kerala, Iniia, an expt. was cstablished t¢ locate areas where the
population of whiteflies could be the min, so that a disease~free seed
multiplicition program could be arranged in these arcas. Ten centers were
selected to conduct the study. The Ambalavayal and Nileswar centers
herbored the lowest populations of the inscet veetor. (CIAT)

0506
26345 EDISON, 8. 1979. Cassava mosalc: (e) diagnosia of mosaic disease.
In Central Tuber Cropa 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
frow 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, Casnsava quarantiae. In Cock, J.H.;
Reyes, J.A., eds, Casseva: research, production and utilization. Cali,
Colombia, Centro Internacional de Agricultura Tropical. Cassava Program,
pp.595~615. Engl., 76 Refs. (CIAT, Apartado Aéreo 6713, Cali, Colombia)

Cassava; Quarantine measures; Cuttings; Seed; Collctotrichum; Phoma;
Dipledia; Xanthomonas campestris pv. manihotis; Myeoplasmoses; Anastrepha
manihoti; Anastregha pickell; Viroses; Cassava African mosaic virus; Cassava
conmuwon mosaie virus; Cassava brown streak virus; Cassava vein mosalc virus;
Frog skin disease; Cassava Caribbean wosalc virus; Cassava latent virus;
Mononychellus tanajoa; Phenacoccus manihotl; Aonidomytilus albus;
Tetranychus cinnabarinus; Thrips: Saisszetia nigra; Phenacoccus herreni;
Colonbia,

Cagsava pest and disease complexes are described, along with quarantine
problens. Pathogens and pests 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 meterial are
divided into localized and systemic pathogens; the latter inelude fungal,
bacterial, viral, and mycoplasma-like pathogens. The most important pests
digsseminated via vegetative planting material are Mononychellus tanajoa,
Frankliniella williamsi, Aonidomytilus albus, Saissetia spp., Phenacoccus
manihoti, and P. herreni. Sanitary measwes required to mimmize the risks
of disseminating pathogens and pests through propagative material are
reviewed, (CIAT)

0508

25771 MAFFLA, G.; ROA, J.C.; ROCA, W.M. 1904, Erradicacibn de la
enferredad cuero de sapo de la yuca Manihot esculenta, por medio del
cultivo de meristemos, Efecto de la terwoterapia, y del tamafio del
explante sobre la taca de saneamiento. (Elimination of the frog skin
disease from cassave through meristem culture, £ffect of the heat therapy
and the aize of the explant on the rate of cleaning). In Perea D., M.;
Aniarita 2., A., eds. Congreso Nacional de Cultivo de Tejidos Vegetales,
ler., Bogot8, Colombia, 1934. Memorias., Bogoté, Universigad Nacional de
Colombia, pp.171-175. Span. (CIAT, Apartado Aéreo 6713, Cali,
Colombia)

Cassava; Frog skirn disease; Cymptomatology; Cultivars; Temperature;
Analysis; Tissue culture; Apical meristems; Grafting; Disease control;
Cuttings; Illumination; Photeperiod; Colombia.

The frog skin disearze, produced by a virus, and the techniques used for the
cleaning of cassava clones affected, are described. To verify the cleaning
of the material cbtalned through meristem culture, heat therapy was used and
tranmission tests through grafting and tests for detecting the discase
through electrophoresis were done. The clean material underwent ancther
cycle to eonfirm the cleaning; Lo date the material Las gone through 8
cyeles. The best results were obtained with small explants. {CIAT)
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India,

Five cassava var. (M-4, H-226, H-2304, H-1687, and Kalikalan) were used to
study the symptomatology of CAMV and 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 serially
numbered nodes cut individually from an infected stex, it was seen that not
all nodes from a systemically discased 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
diszeased local var. was demonstrated, and a diseace-free stoek of ¥alikalan
is maintained in the field, (CIAT)

0513
26194 TOWNSEND, R.; STANLEY, J.; CURSOH, S.Jd.; SHORT. M.N, 1985, Major
polyadenylated transeripts of cassava latent virus and loration of the
gene encoling coat protein. European Molecular Biology Organization
Journal 4(1):33-37. Engl., Sum. Engl., 34 Refs., Illus. (John Innes
Inst., ‘olncy Lane, Norwich NRM 7UH, Eugland)

Cassava; Cassava African mosale virus; Analysis; United Kingdom.

The nucleotide sequences of infcetious clened DHAs 1 and 2 of a Kenyan
isolate of CLV were determined. Five virus-specific polyadenylated
transcripts were identified and mapped either to the viral or
compleuentary-cense LHAs of both components of the CLV genone, cont'irmirng
that transcription is bidirectional on toth DNAs., & major mRNA was
translated in vitro to yield a 30,000 mol. wt. product, which is
precipitated by antivodies raised against whole virus, and was mapped by
both the 51 nuclease procedwre and hybt id-arrested translation to the long
open reading frame in the viral sense of DNA 1 which encodes the coat
protein. Other transeripts were of sufficient eize and approgriate origin
to encode at least 5 potentlal products. (AS) &ce also 0438 O471 O4BY
0543 0558 0562 0611 0616 0617 0622 0633 0636 0643
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0514
23090 ANDERSON, C,L.; GOOCH, P.S, 1983, Plant parasitic nematodes
recorded from the ASEAN rcglon. In Sing, K.G., e€d. 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; llematodes; Asia,

A list of the plant parasitic nematodes recorded in the SE Asia reglon is
presented, In Tndonesia and Malaysia no nematodes have leen recorded
parasitizing cassava. However, the following species have teen recorded in
the Philippines: Criconemella curvata, Helicotylenchus concavus, H,
dihystera, H, multicinetus, and H. pseudorobustus, Hemicricenerolides
cocophillus, Hemicycliophora gracilis and H. penetrans, Longldorus sp.,
Meloidogyne spp., Pratylenchus brachyurus and P, zeae, Rotylenchulus

reni formis, Rotylenchus sp., Tylenchorhynchus martini and T. triglyphus, and
Xiphinema insigne., In Thailand P. brachyurus and T. martini have been
recorded. Meloidogync spp. are considered the most important nematode pest
of cacrsava in the region. Recommerdations for their eontrol and to avoid
their dissemination throughout the reglon arc given. (CIAT
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percent defoliation) on cv. CMC 40 was studied; the yleld was recuced 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
material, 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 concl uded
that this treatment is the best control method. Under lab. conditions. none
of the treatments with carbaryl, Dipel (a Bacillus Lhuring.ensis
suspension), Spicaria sp., or the possible virus exerted any control on the
ponborer 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
Entomologlcal Research 75(2):255-258. Engl., Sum. Engl., 3 Refs., 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 cn ragweed from Argentina
is described. Characters are glven to differentiate it from F. virgata with
which it may be easily confused on cussava in South America, (AS)

0531
26385 WILLIAMS, D.J. 1985, Pseudococcus mandio sp. n.
(Hemiptera:Pseudococeidae) on cassava roots in Paraguay, Bolivia and
Brazil Bulletin of Entomological Research 75(3):545-547. Engl., Sum,
Engl., 2 Refs,, Illus, (Commorwealth Inst. of Entomology, c/o British
Museum {Natural History), Cromwell Road, London, SW7 5BD, Eangland)

Cassava; Pseudococcus mandio; Rocts; Paraguay; Bolivia; Brazil.

Pscudococcus 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 tie stema. The mealybug is related
to P, affinis in poasessing swollen hinu femora with numerous translucent
pores, and discoidal pores around the cyev, but the oral rim ducts are
either few or absent entirely, (AS) Sce also 0465 OW7t 0479 0497 0536
0537 0543 0544 0OS48 0549 0616 0617 0622 0632 0643
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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 erhanced 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 mortalicy
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.; BAUMGAERTNER, J.; GUTIERREZ, A.P. 1985.
Presence~absence and enumerative sampling plans for the cassava green
mite, Mononychellus progresivus Doreste, Ibadan, Nigerla, International
Institute of Troplcal Agriculture. 28p. 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.
procresivus, the 1st developed leaf was selected as the sampling unit for
monitoring mite populations., An analysis of variance to mean relationship
of M. progreuivus 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 M. 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 enwmerative procedure
tased on a quick count protocol was described., (AS)

0542
25780 YANINEK, J.S. 1984, The impact of the cassava green mite,
Mononychellus progresivus Doreste, on dry matter production and
allocation in cassava, Manihot esculenta Crantz. lbadan, Nigeria,
International Iastitute of Tropical Agriculture, 25p. Engl., Sum, Engl.,
29 Refs., Illug,

Cassava; Mononychellus progresivus; Pest damage; Dry patter; Leaves; Rootu;
Stems; Cultivars; Nigerla,

Cassava green wite (CGM) feeding damage on cessava was assessed by comparing
mite-free and mite-infested plants at the International Institute of
Tropical fAgriculture {(lbadan, Migeria). Reductions in leaf, stem, and root
D¥ during the dry scason were due to toch drought stress and to mite
feeding. Dry season mite damage was also expressed in the ensuing wet
season, where yleld losses depended on plant growth rates, Plunts recovered
from the drought-related losses, but were not able to conjensate for CGM
damage. The rate of DM reduction varied with plant part and planting date,
CGM feeding did not affect the partitioning of DM between roots and stems.
(AS) 3See also OLE5 0471 O4Y9 0497 0515 0516 0544 0548 0558 0562
0616 0617 0622 0632 0633 0643 0646
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Agronémica 34(1):21-25, Span., Sum. Span., Engl., 11 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 MCOL 1413. The media ‘neluded sucrose concn. from 0 to 70
percent, with addition of microelements (150 ppm H3BO3 + 450 ppm Ca(N03)2 +
150 prm MgSO4 + 150 ppm KHO3)., HNo germination was observed in any of the
nedia utilized, Conservation of pollen of MCOL 1%13 was attenpted by
various treatments, (no drying--control, drying over silica gel 24 and 48 h,
freeze-dried 4 and 8 h), and later stored at 23.5, 8, and -12 degrues
Celsius during 2 and 4 wk. For all treatments in which seed was produced
after pollen storage, none of the seed was viable. The wethod of pollen
stalning by 1 percent acetocarmine as a test of pollen viatility was
effective for fresh poilen, but not for atored pollen. (AS) See also 0548
0616
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by~products (e.g. cheese of vegetal oilgin), with which the protein
consumption of the population would be increased by 4 percent. (CIAT) See
also OW47 0587 0594 0595 0598 0599 0602 0618 0619 Gu20 0622 0632
0633 0638 0640 0643 064 0646 0647 0653
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0634
26177 N,D. ENGINEERING OF SURREY, ENGLAND. 1985, Cassava conversion-the
Quinea project, African Farming and Food Proreasing 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 deseribed, as well as the processing of cas.ava into gari. (CIAT)

0635
22761 NELSON, G.C. 136L. Gaplek. In Falcon, W,P.; Jones, W.0.; Pearson
S.R.; Dison, J.A,; Nelson, G.C,; Roche, F.C.; Unnevear, L.!. The cassava
economy of Java. California, Stanford Uaiversity Press. pp.110-135.
Engl., Sum. Engl., 19 Refas,

Cassava; Gaplek; fnimal nutrition; Feeds and feeding; Trade; Develomment;
Prices; Processing; Cassava chips; Pellets; Costs; Indonesia.

The export market for gaplek chips and pellets in Indonesia is analyzed.
Since the establisheent of the agricultural policles 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 development of this trade during the 1970's is
reviewed, and the policles of the European Community during the last years
are discussed. (CIAT)

063¢€
25292 OKIGBO, B.N.; AY, P, 1984, Nutrition in the rescarch and training
acrivitiea of IITA. In Pinstrup-Andersen, P.; Berg, A.; Forman, M..
eds., International agricultural research and human nutrition. Washington,
D.C., Iaternatlonal Food Policy Research Institute., pp.125-13). Engl., 7
Refs,

Cassava; Cassava programs; Research; Cultivars; HCN content; Selection;
Resistance; Cessava African mesaic virus; Yanthomonas canmpestris pv,
manihotis; Harvesting; Mechanizaticn; Leaves; Protein content; Development;
Niguria,

The various aspects of the research and trulndng carricd out by the
Internationsl Institute of Tropical pgriculture {IITA) that have nutritional
implications for the commodities, farming systems, and geographlcal areas
covered by its mandatc are reviewed. The stages in the food chain that are
affected by IITA's reacarch, the problem of evaluating the rutritional
effects of IITA's work, and directions that can be taken to ensure that its
future researcnh, training, and related activities will have more effective
nutritional content are considered, In relation to cassava, the search ef
high yleldlng, low HCN var., resistant to CAMV and Xanthomonas cumpestris
pv. manihotis, and easy to harvest mechanically is analyzed as well as the
research on cassava leaves and their use. (CIAT)

G537
26374 OKORJI, E.C.; OBIZCHINA, C.0.B., 1985. Bases for farm resource
allocation in the traditional farming system: a comparative study of
productivity of farm resources in Abtakaliki area of Anambra State,
Nigeria, Agriculturai Systems 17(4):197-210, Engl., Sum. Engl., 4
Refs. (Dept. of Agricultural Economics, Univ, of Nigeria, Nsukka,
Nigeria) '
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transportation and packaging, and the benefits received by the cassava
producers are reviewed, (CIAT)

0647
25252 WONGSARIYES, S. 1983, Potential markets for Thai tapioca starch.
Mag.Sc, Thesis. Bangkok. Thailand, Thammasat University. 147p. Engl.,
Sum, Engl., 29 Rel's.,. Illus,

Cassava; Cassava starch; Cassava chips; Pellets; Trade; Marketing; Uses;
MSG; Faper industry; Tertiles; Food products; Alcohol; Confectioneries;
Develoment; Thailand.

The potential of both demestic ard foreign markets for Trai cassava starch
was studied. Domestic demand of casszva starsh comes frem 2 groups:
industries (84 percent) and direct human concutpticn (16 percent). Cascava
starch is uscd as raw waterial in foed, ronosndium glutamate, paper, and
textile industries. For direct humen concumption, cassave starch is mostly
used in home-couked ford., The domectic sarket ic quite reliable and has
good potential, with an av, growth rate of approx. 10 percent. The major
foreign markets for Thai cassava starch are Taiwan, Japan, Belgium, and USA,
which account for 87 percent of total cassava starch exports. It is
cancluied that the prospect of foreisn markets ic quite limited ty the
restrictions, for instance the irnport quotua and teriff in Japan, and the
competition with locil starcen, It wa lso found that the most important
faetor limitinpg Thai co ve exporte the restrictions in each country
almed at protecting lecal starches, However, flelgiun and Singavore are
other high poterntial rmarkets, though not for thelr domestic consurptlon but
for re-exporting. Other potentinl forvipgn markets are France, Malaysla,
Germany, Australla, ond Bangladesh, The av, grewth rate of the cassava
export rarket lc about 21 percent, The altevrative uges of cassava starch
(ethyl alcohol, sugur, and SCP) urc recommerded, (AS) See also QB2 0582
0592 0600 0601 €502 0CH9
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KOO OTHER ASSOCIATED COMMODITIES
KO1 ROTATIONAL SCHEMES AND INTERCROPPING

o064b
23495 NEUMANN, I.F. 1984, La promotion des cultures associées au projet.
(The promotion of project-related crops). Nyabisindu, Rwanda, Projet
Agro-pastoral de Nyabisindu. Etudes ev Experiences no.4, B0p. Fr., 6
Refs., Illus,

Cassava; Intercropping; Soll ferti‘iiy; Sweet cassava; Bitter cassava;
Planting; Spacing; Beans; Soybeans; EZrosion; Soil conservation practices;
Rcot productivity; Rwanda.

The exneriences of the Projet Agro-Pastoral de Nyabisindu, Rwanda, related
to the development. uf improved crop ussoclations, their dissemination and
importance, aroe described., The traditional associated cropping systems are
summarized and analyzed based on the results of the survey carried out by
the projec* among 56 farmers. Recommendations on the dissemination of
associated cropping to control diseases and erosion are glven. When cassava
was associated with bheans and soybeans at different plant spacings, root
productivity was 3.5 Limes higher in the agsociation than in the pure stand
(9.07 vs. 2.37 t/ha). (CIAT)

0649
23940 NYABYFNDA, P. 1983, Association de la patate douce et du manioc
avec d'autres cultures., (Association of sweet pcatoes and cassava with
other crops). In Ndamage, G.; Gatarasi, T.; Mulindangabo, J.. ods,
Culture et selection du manice et do la patate (ouce au Rwanda. Journées
d'études, Rubona, 1983, Compte-rendu. Rwanda, Institut des Sciences
Agronomiques du Rwanda, pp.60-67. Fr.

Caassava; Intercropeling; Beans; Soybeans; Cowpea; Groundnut; Maize; Roou
productivity; Rwanda.

According to a study carried out in 1982 at the Faculty of Agronomy of the
Université Mationale du Rwanda in Gashumba, cassava and sweet potato are the
crops least planted in assoclation with others., Since 1973 the Institut des
Sclences Agronomiques du Rwanda carries out intercropping trials to
determine the adventages of the associationa over the pure crops, to
identiry the most profitable assoclationg, and to study the feasibility of
thelr geperalization. Legumes, grascea, and tubers (cassava, rweet potato,
and potatc) were therefcre planted in bilnary and tertiary trials. Cassava
trials were planted in Karama to test its combinations with beans, soybeans
cowpea, groundnut, and malze. An increase in maize and legume ylelds wan
observed compared with those of the resp. monocrops, but monocropped cassava
gave the highest yleld., In Karama in 1982, 2 cassava and sweet potato
intercropping trialc werc also carried out: the 1st to determine the optimum
planting dates of the asasociated crops and the 2nd to evaluate the influence
of compost on the assoclated crops, Both crops proved to be more profitable
planted in monoculture, (CIAT)

0650
26328 PRABHAKAN, M.; MOHANKUMAR, C.R.; NAIR, G.M. 1979. 1lntercraopping
legumes, vegetables and mediciral plants in cassava, In Central Tuber
Crops Research Institute. innual 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 1 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). Thc most profitable combination was cassava/peanuts. The
agroclimatic conditions of Kerala, India, did not 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 yielid
(18,87 t/ha) was obtained with cassava in monoculture (control) followed by
the combination cassava/beans (16.60 t/ha), which was aslso the most
profitable. Cassava yields were not significatively different for the

dif ferent treatments. In a 3rd expt., the possibility of intercropping
cassava with medicinal plants was studied. Of the 2 piants studied, Vinca
rosea and Cagssia angustifolia, cunly the 1st established. Cassava yield was
not aftfected. In a U4th expt., 7 var. of Cajanus cajan were intercropped
with the cassava var. H-1687, Cassava ylelds 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)

0651
26336 RAMANUJAM, T.; INDIRA, P.; NAIR, G.M. 1979. 3hade tolerance studies
in cassava, In Central Tuber Crops Research Institute. Annual progress
report 1978~197S. Trivandrum, India. pp.61-72. Fngl.

Cassava; Cultivars; Intercropping; Shading; Plant helght; Leaves; Leaf area;
Timing; Dry matter; Stems; Roots; Plant pigments; Root productivity;
Pruning; Planting; Spacing; Harvest index; HCM content; India,

Plant height, no. of leaves, leaf azrea, LAI, DM distributioa in leaveus,
stems, and roots, chlorophyll content, and produetion of roots of 14 casaava
var, planted under the shade of coconut palms were studied. 1In relation to
the control, plant height increased significatively for all var., but the
no, and growth of licaves 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 chade, the speeific leaf wt, was reduced by 50 percent. The HI
was also very low in plants under shade, Var, d-1687, H-165, H-2304, H-97
{2}y and Ci 590 gave the highest yielas. The effect of spacing and pruning
of plantz at 4, 5, and 6 mo. of age on cassava growth and yleld under shade
was stadiced in a 2nd expt. Pruning did not affect plant height, stem girth,
or LAI. A cignificative increase was observed in the DM content when
pruning was done in the dth - , Spucing affected stem and leaf DM content;
the plants were taller and oue stem girth greater at wider spacings, but the
LAI at harvest was greater (2.75) at closer spacings 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. HCN content was signifieatively lower at spacings
wider or closer than 90 x 90 cm. Pruning di. not affect HCN eontent. (CIAT)
See also 0463 0475 0501 0548 0556 O€12 @616 0622 0623 0627 0633
0640
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ARAYA, V.H, AYANRU, D.K.G.
0160 0217 0261
ARCE 5., R. AYERNOR, G.S.
0232 0251
ARERE, O.F. AZEVEDO, J.N. DE
0232 0462 0504
AR1AS F., J. AZIZ, Z.A.
0195 0213
ARIAS M,, L.F, AZMANSYAH, DT. A.
0570 Q164
ARIFIN, 2. BADILLO-FELICIANC, J.
0560 o284
ARRAUDEAU, M. BAENTE, C.N.
0543 0162
ASCENCIO, J. BAHRI, S.
0652 0580
ASHOKAN, FP.K. BAI, K.V.
O0k19 0uB7 0264 0566 u567 0568
ASIEGBU, J.E. DALAGOPAL, C.
0329 0156 0h51
ATEGA, P.C. RALAGOPALAN, C.
0162 0491 0606
ATHAYDE, J.T, BALAKRISHNAN, S.
6062 0064 0065 00bLY 0074
ATIKUL, J. DALDIZAN, A.
0163 0305
ATKINSON, D.R. BANGUN, P
0323 0250
ATU, U.G. BARCIA, O,
0075 0U63
AUGUSTIN, M,A. BARRETT, D.M.
0112 0252
AULD, S.J.M, BARRIOS B,, D.D,
0010 0165
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BAAKIOS, J,R,
0150 0431

BARTSCH, W,
0318

BASLEP, A.
0166

BATERNA, J.P.
0236

BATISTA, C.M.
okso

BATISTA, V.G,
co65

BAUMGAERTMER, J.
0541

BAUTISTA, O.K.
0254

BAYOGO, A.J.
0389

BECEER, J,
0121

SEDERE, C,
N299

BELLO, I,A.

02122

BELLOTTI, A.C.
0879 0515 0516 vshh

BELTRAN, J.
000B 0432 0439 ohrs

BENDER, H,
0154

BENNETT, D.E,
o021
BENNETY, F.D.
0080 0085 0096 0269

BENVENUTI, G.
0167 0463

BEPPU, K,
0224

BERNAL DE GOMEZ, R,
0168
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BERNARD, V.
0024

BERRY., 3.K.
0112

BEST, R.
0395 0614

BHAT, R.B,
0595

BIASSANGAMA, !,
0519

BIRADAR, R.05.
0504 0545

BIRANDANO, B,
0503

BISEN, sS.8.
0323

BLAIN, D,
0254

BLOM, P,S.
0355

BOCK, K.H.
0072 0073

BORPDEN P.. R,
€517 0518

BODE, p,
0615

BOHER, W,

0255

BOJANIC H,, A.J,

0022
BONDAR, G.

0282

BDORREN, C,
0356

BORRERO B., H.M,

0081

BOSTER, J.5,
0207

BouRpOH, J,P.
0357



BOUSSIENGUE, J.
0519

BOX, L.
0169 0170

BREDEL, P.M.
0358

BREEN, J.
0465

BRESSANI, R,
0113 0300

BRITO, J.A.Q, DE
0082

BROCCAIOLT, &,
0306

BRUINSMA, D.H.
017

BRUN, P.G.
0210

BRYDOK, W.G.
0572

BUCH, G.J.
0593

BUCK, K.W.
0262

BUERO, A,
0546 0547

BUITRAGO A., J.
0122

BUITRAGO, J,
010

BURCKHARDT, E.A,
ous2

BURDEN, G.J.
0493

BURITICA, P.
0259

BUSHUK, W,
0013

BUZIK, R.B.
0125
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BYRNE, D.H,
0516

CACERES A., L.A.
6208

CACHAPUZ, L.M.M.
0523

CADAVID L., L.F.
0229

CADAVID, L.F,
0459 Ou6u

CAETANO, L.A.P.
0584

CAETARY, L.F.
0196 0197

CALDAS, L.S.
0011

CALDAS, R, DE A,
0011

CALDAS, f.cC.
0017 0044 0049 0083

CALDERON D., H.A.
0165

CALEFF1, A,
03006

CALVIN. C.¥W,
0589

CAMPO3, S.D. DA S, DE
0321

CAPELLAN H., P.J,
0t72

CARDOSO, A.A,
0197

CARIOCA, J.0.8.
0345

CARLTON, C.
0159

CARTERON, B,
0299

CARVAJAL F., R,
us70

0199



CARVALHO,
0173

L.E.

CARVALHO,
0017

P.C. DE

CARVALHO,
0051 cone

V.. DE
0053 0054

CASADEI, E.
0119

CAUTAEDA, I,
0343

CASTAUNETTI,
0581

G.B,

CASTILLO H,. A,
000t Qo002

CASTILLOA. J.J.
0001 0002 0003 00GY4 0145

CASTRONHE, 5,
0003 0145

CEDEC, J.
0463

CENTRAL TUBER CROPS RESEARCH INSTITUTE
0133 0174 0239 0359 0350 0548 0607
0616

CENTRO bt DESENYOLVIMENTO,

BRASIL

0361

PESQUISAS E

CEREDA, M.P.

0319

CHACKO,
0501

Cc.I.

CHACON M,, H.
0570

CHALFOUN, 3.HM.
0051 0052 0053 0954

CHALWE,
0334

K.D.

CHAN, 5.K,
0018 0209 0214 0230 0240 0241
0286 0330 0362 0363 0364 0365

V285
0382

-]us.

CHANDLER, F.
0031

CHANDRA SHERKARZ,

0114 0571

CHANDRASEKARAN,
0155

CHEVREAU, B,
0032

CH1U.
0137

C.W.
CIPTADL, W,
0146

CISSE,
0368

F.A,

CIVEROLO, E.L.
0258

CLIFF, J.
0120 057¢

COCK,
0211
095

JoH,

COELHO, Y.
0083

COLEKAN,
0216

D.F.
COLINA, BR.
0003

CONSTANT,
v2¢e9

J.L,

CONTHERAS G., J.

0223

FNOPER.
0023

B.R.

CORAL,
0433

J.c.

COSTA, J.B.

0307

COURSEY,
0253

D.G.

COUTTS,
6262

R.H.A,

DA 5.

o
S.

S.

0576 0577

0242 0313 0H27 0428 0UGB 0M69
0549 0617






















































CUMULATIVE SUBJECT INDEX

ABSORP1ION DIETARY VALUE
0017 €358
LEAVES
ACARICIDLS 001"
0038 0058 0059 0079 0083 0098 0168
0174 0217 0239 0370 0465 0532 053¢ ANAEMIA
0548 0616 0573
ADHESIVES ANASTREPHA MANILOTI
0107 0:43 0165 0507
INSECT CONTROL
AFLATOXINS BIGLOGICAL COMNTROL
0299 0338 0495 0034 0370
INSECTICLDES
AGRICULTURAL LIME 0034 0370 0479 0632

0019 Q174 0455 CU62 O46Y 066
AHASTREPHA F.CKELI

AGROBACTERIUM TUMEFASCIELS 0507
0499 INSECT CONTROL
B1OLOGICAL CONTROL
AGROTIS IPSILON 0370
0479 INSECTICIDES
€370 0479 0632
ALCOHOL
0358 ANIMAL PHYSIOLOGY
FERMEKRTATION 0064 0131 0132 0589
0174 0345 0606 0608
PROCESSIHNG
0174 0178 0183 0252 0318 0345 0353 ANTHERS
0385 0416 0548 0606 0608 0616 0004 0105 0110 0567 0569
PRODUCTION TISSUE CULTURE
0778 0292 0346 0353 0385 o404 wnnj 0108 0546
USES
0150 0158 0174 0178 0183 0252 0292 AONIDOMYTILUS ALBUS
0318 0345 0346 0353 0385 G404 0U16 0174 0237 0507
0548 0606 0608 0609 0616 0647 INSECT CONTROL
cau6
ALEYRODIDAE BIOLOGICAL CONTROL
0U73 0085 0167 0237 0267 0268 0288 0276 0370
0379 0503 0505 0522 0537 0544 0632 INSECTICIDES
0082 0370 0479 0632
ALUMINIUM
0227 0454 0455 A LCAL MERISTEMS
0433
AMBLYPELTA TISSUE CULTURE
0465 0008 0t74 0290 0437 0438 O"4o v4B1
0508 0511 0565
MORPHOGENESIS
AMINO ACIDS olus
0121 0220 0300
ANALYSIS ARMILLARIELLA
0113 0479
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ROOT PRODUCTIVITY
0102 0554 0558 0627 0632 0648
STARCH CONTENT
0002

SWEET POTATOES
0012 0040 OOKW4 0113 0238 0245 0343
0389 0608

SWINE
0121 0123 0127 0176 0184 0304 0314
0357 0358 0584 0585
FHTTENING
0130 0306 0315
LEAVES
0310
PELLETS
0581
ROOTS
0122 0128 0131 0132 0310 0587

SYMPTOMATOLOOY
DISEASES AND PATHOGENS
0058 0059 0060 0061 0067 0068 0071
0073 0263 0499 0500 0502 0508 0510
0512

TAIWAN
0071 0298
MARKETING
0176
PRODUCTION
0371 0608
SOCIOECONOMIC ASPECTS
0176
TRADE
0176

TANZANIA
MARKETING
0191
PRODUCTION
0191 0337
TRADE
0191

TAPIOCA MACARONI
0183

TAPIOCA PEARLS
0430

TAPIOCAS
0164
CONSUMPTION
0365
DRYINO
0171 0330 0379
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INDUSTRIAL MACHINERY
0318

INDUSTRIALIZATION

0171 0176 0318 0379 0407
LEOAL ASPECTS

0176

NUTRITIVE VALUE

0171

PROCESSINO

0171 0183 0318 0330 0368
0394 0396 0407 0595
STORAGE

0183 0330 0380 0407 0410
TRADE

0171 0176 0365 0398

USES

0171 0183 2318 0330 0365
0380 0394 047 0410 0595

TAXONOMY
0206 0207 0237 0259

TECHNOLOGY
0172 0173 0178 0185 0290
0350 0395 0396 0399 0416
TECHNOLOOICAL PACKAG
0055 0143 03871 0292 0294
0397
TECHNOLOGY EVALUATIOQ
0143 0168 0171 0378

TECHNOLCGY TRANSFER
0614 0626

TEMPERATURE
0007 0009 0013 0020 0029
0036 0038 0048 0049 0060
0081 0087 0088 0102 0152
0157 0167 0182 0183 0216
0271 0353 0355 0382 0438
0459 0462 0467 0469 0508
0547 0549 0565 0569 0623

TETRANYCHUS
0465 0544

TETRANYCHUS CINNABARINUS
0098 0174 0379 0507 0535
INSECT CONTROL
0246

TETRANYCHUS LAMBI
0533 0534

TETRANYCHUS MARIANAE
0533 0534

0379

0368

0326
0614

0378

0033
0069
0152
0220
0439
0527

0616

0380

0379

0331
0626

0384

0034
0078
0153
€232
olls
0540



TETRANYCHUS NEOCALEDONICUS
0098 0534
INSECT CONTROL
0246

TETRANYCHUS URTICAE
0007 0167 0203 0237 0374 N384 ount
0534 0640 0646
INSECT CONTROL
BIOLOGICAL CONTROL
0370
INSECTICIDES
¢37C¢ 0632

TEX¥1ILES
Q143 Crkh chty 0647

THATLAND
0231 0308
GERMPLASH
0235
MARKETING
0163 0194 0385 0404 OU1& 0417 0631
0647
PRODUCTION
C163 0365 OLO4 0408 0414 0437 0625
TRADE
0163 0367 0385 0HO4 OLI4 Q41T 0ALY

THIOCYANATES
0132 057% 0576 0577 0STR 0579 0644

THRIFZ
0007 0167 ©174 0497 0507 0537 0548
0€16
INSECT CONTROL
BICLOGICAL CONTHOL
0079 0276 037¢C
INSECTICIDES
0079 0289 0370 0479 0536 0632
RESISTANCE
0289 0544

TISSUE CULTURE
0008 0009 0030 003: 0045 0108 0174
€290 0L32 0435 0437 0UL33 0U4O OULY
OUd4s OUBY 0508 0511 0546 0547 0548
0550 0565 0611 0616 0617

TOGO
007€¢ 0095
MARKETING
0385 0394
PRODUCTION
0385 0394
TRADE
0385

TONGA
ouny

- ]So-

TOXICITY

0077 0116 0119
0303 0310 0342
0594

TOXICOLOGY

0338 0575 0576

TRADE

0166 0186 0187
0367 0399 0u05
CASSAVA CHIPS
0116 0163 0165
0365 0381 0383
0417 0612 335
CASSAVA FL.JUR
0163 0165 0176
0398 0404 o417
CASSAVA MEAL
0163 0165 0185
CASSAVA STARCH
0142 0144 0161
0193 0364 0365
0390 0398 ouok
2620 0647

GARY

0171 0193 0385
PELLETS

0116 0161 0163
0U09 Ol Yh GUuIy
HOOTS

01te 0165 0ot
TAPIOCAS

0171 0V16 G3€S

TRANSPIRATION

00c7 0211 0212

TRINIVAD TOBAGO

0096

UNASPIS CITRI

0465

UNITED KINGDOM

0120
0408

3577
0188
0621
017
0385
0647

0185
0612

0285
0165
0374
[MERE
ou16

DRNE
0620

0398

021

0167
0409

0578

0194
0625
0185
0404

0191

0171
0381
0416

0383
0635

0232

0171
0589

0579

o348
0631
0193
0409

0365

0176
0383
0592

0385
0547

0428

0174
0590

0357
0645

0364

o1y

0385

0192

0385
0612

ouoh

0010 0056 0253 0262 0266 0311 0513

0572 0586

0259 0370

Usa

UROMYCES MANIHOTIS

0007 0045 0137 0139 0159 0303 0b49

0488 0589 0590

0174 0254

0605

VASCULAR STREAKING






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 OUSY
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