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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 (Maniliot esculenta Crantz), disseminating research results
and ongoing activitics related to the crop,

The abstracts report condensed information from jourral articles.
booklets. | mimeographed  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 cnable 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 CIATS Documentation  Center.
Abstracts of all articles that mateh the topic of interest are provided
to users who request this scarch service.  The full text of every
article abstracted by he Documentation Center s also available.
through the photocopy service.

CIAT's Documentation Center also publishes journals of analy ti-
cal abstracts on ficld beans (Phuseolus vulgaris L) grown under
tropical conditions. and on tropical pastures.  Other CIAT publi-
cations dedicated to keeping users aware of rescarch developments
in their respective ficlds include: Pages off Contents. Cassava
Newsletter, Pastos Tropicales - Boletin Informativo. and Hojas de
Frijol.



COMPONENTS OF AN ABSTRACTYT
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Cassava. linamarase. Uses. Gari. Fermentation. Detoxification processes. Koevaw ords
Enzymes. Nigeria. )

The detoxification of cassava assoclated with fermentation depends on‘}
endogenvus linamarase hydrolysis of the constituent cyanogenic glucosides.
Addition of exogenous linamarase preparaticns to fermenting grated cassava
not onlyv increased the rate and extent nf detoxification but also consis-
tently vielded gari with innocuous levels of cvanide. A preliminary screen-
ing of several fungal isolates tor their ability to synthesize linamarase, ——— ADbiract
resulted in the 1identification of 2 fungi, Penicillium steckii and
Aspergillus sydowi, capable of producing this enz,we in comwercial quan-
tities. The use of linararase or linamarase-producing fungi in cassava
fermentation for garl production may be an interesting possibility.

( (Author's summary)y 102, -
1
\bstractor Subject

and or transtutor categories



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
cach abstruct within the journal.

Fhe last issuc 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 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 - cescarch, many  of  which  are  combined  with  other
descriptors. altowine the identification of more specific topics.
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AVAILABILITY OF DOCUMENTS

Users who wish to obtain tull text of the documents hisied in the
abstracts journals. can use the photocopy service at the following
address:

CIAT - Communications and Information Support Unit
Photocopy Service

Apartado Acreo 6713

Culi. Colombia

Request must indicate the access number ot the document (upper
left corner of cach reference). rather than the sequential number.

Charges are: USS0.10 or Col. $4.00 per page in Colombia
USS0.20 per page clsewhere

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

1. Check in USS made out to CLAT against a U3, international bank
2. Check in Col$ made out to CIAT, adding the bank commision value

Voo Bank dialtmade out to CIAT, giving precise personal infurmation

. CIVT codpans, issuced by CLAT'S Library with a unit value of S1.oo und fractions of
USso.1a

S.OAGRINTIR coupons, abtainable with local curreney at national agriculturat libraries
and @t the resional ofhices of the Instituto Interamericano de Cooperacion para la

Vericultura CHCAY i Latin Amencan and Caribbean countries

6. UNTSCO coupons, available at UNTSCO offices all over the world

vi



ADO  BOTANY, TAXONOMY AND GEOGRAPHICAL DISTRILUTION

See 0106

BOU  PLANT ANATOMY AND MORPHOLOGY

See S131030 noas ninn

€00  PLANT PHYSTOLOGY

0001
18968  CENTEG  INTERNACIONAL DE AGRICULTURA  TROPICAL. 1981, Cultivo de
tejidos,  (Tissue culture). In . Programa de Yuca. Informe
Anual 198%, Cali, Colombia. pp.115-125. Span., Illus, [CIAT, Apartado
Abreo 67171, Cali, Colombial

Also in English,

Cassava., Cassava  programs. Tissue culture. Apical meristems. Disecase
control. Frog skin discase. Germplasm. Mosaic discases, Tolowbia,

During 1981, rthe offorts to use meristem-culture methods have continued,
tegether with thermotherapy for recovering healthy  clones. Frog skin
discase was erad cated up to 1007 in different cassava clenes during
various propagatim cveles through the culture of small meristem tips. A
routine 'cleani' g-up' progran censists of: (1) disinfestation of stakes
containing dormant buds and treatment with thermotherapy;  (2) cutting and
disinfestation of shoot terminal buds;  (3) isoiation of meristem tips
(0,5-0.6 mm) under sterile conditious and planting in culture medium;  (4)
transfer of meristem tips and nodes grown f{rom the meristem to a rooting
medium; (5) harde. ing of rooted plantlets prior to potting; (6) transplant
to the tield and te the greentouse; (7)) evaluation of the presence of frog
skin discase after 3 mo. of growth; and (&) <clection of symptom-free
plants, grown again for 3 mo., aud recveluated, A germplasm bank in vitro
s a long=term goal to conserve material and to isolate microorganisms.
The main steps and procedures followed {n the international exche pe of
clonal matcrials are described. During 1981, work was inittated ailmed at
developing anther-culture methods for cassava and to observe
microsporogenesis stages in relation to the size of the floral bud.
(Summary by EDITEC. Trans. by L.M.F,) €00

0002
189673  CENTRO  INTERNACIONAL DE  ACRICULTURA  TROPICAL. 1981, Fisiologfa.
(Physiclogy). In . Programa de Yuca. Informe Anual 1981,

Cali, Celombia. pp.7-25. Span., Illus. [CIAT, Apartado Aéreo 6713, Cali,
Colombial

Also in Fnglish,

Cassava. Cassava programs., Plant physiologv., Photoperiod. VWater stress.
Growth, Irrigation, Photosynthesis, Nutrient abcointion. N,  Analysis,
seaves, Colombia,

buring 1981 the phvsiology scction of CIAT's Cassava Program emphasized the
understanding of factors that contribute to vield under stress conditions,
Veparding photoperiodic effects, long days (16 h daylength) decreased HI
and root yvield while increasing totai DM and the no. of apices/plant in



stomatal closure and reducced transpiration and leaf area. Plants under
water stress formed larger leaves after being well watered (during
recuperation). Leaf conductance was always greater in well-watered than in
stressed plants at any given vapor pressure difference (VPD) and decreased
rapidly as VDI {ncreascd. Max. water use efficiency 1s obtained at low
leaf conductances and there {s genetic variation among cv. in their
response to VPD.,  Cassava is hiphly sensitive to changes in air humidity,
which enables the cassava plant to reduce transpivation before it exhausts
available sofl water. Although cassava may be grown over a wide range of
temp,  since there are clones adapted physinlogically to these temp.,
photosynthesis s considerably affected at temp. below 5-10°C. Cassava
recycles large amounts of N since the N content of fallen leaves is about
halt that of leaves on the plant., Tables and diagrams completing the
information given are included. (Summary by EDITEC. Trars. by L.M.F.) €00

0003
18962 N6, Y. 1982, Cassava and sweet potato-stamping out disease, West
African Farming Nevember/December 1982:15-16.  Engl., Illus. [IITA, Ovyo
Road, PMB 5320, Ib:dan, Nigerial

Cassava, Tissue culture. Disease control. Nigeria.

Advances In research at the International lustitute of Tropical Agriculture
(11TA) in Ibadan, Nigerfa, for producing discase-free cassava and sweet
potiato are described. The Tissue Culture Lab., at TITA produces
disease-free material and during 1981 requests from 37 different countries
were fulfilled,  Recommendations for tran:ccrtation include avoiding low
(10°C) or high (40°C) temp. and special protection from rain or direct
sunlight,  Tubes contalning plantlets should be stored for at least 1 wk.
atter arrvival in a humidity chamber witn bigh levels of humidity.
Quarantine ovbstacles have thus been overcome. The tissue culture system is
deseribed as well as the advantages of 1its use. The dissected cassava
meristem tip is placed {n a test tube with culture med'um and kept in
culture rooms at constait temp. (26°C night, 30°C day) with a 12-h-long
photoperiod for 2-3 mo, With a slow growth culture in vitro environment at
a temp. of 16-20°C, cassava, sweet potato, and yam can be kept in test
tubes for . e than | vr. The IITA, in collaboration with the United
Nations Development Program, has offered a training course in tissue
culture, (Summary by EDITEC, Trans., by L.M,F,) C00

0004
19992 SAN JOSE, J.J. 1983, Diurnal course of CO, and water vapour
exchange 1n Manihot esculenta Crantz var, Cubana. Photosynthetica
17(1):12-19. Engl., Sum. Engl., 19 Refs., Illus. [lnstituto Venezolano
de Investigaciones Cientificas, Centro de FEcologla, Apartado 1827,
Caracas 101, Venezuclal

Cassava, Carbon dicoxide, leaves. Plant respiration. Photosynthesis. Timing.
Plant physiology. Water requirements (plaunt). Venezuela,

The diurnal course of €0, and water vapor exchange in newly-expanded leaves
(upper canopy) and aging”lcaves (lower canopyv) of the €, plant cassava var.
Crbana and the c, plant sugarcane var., Llanera was measured under f{ield
conditions In the High Central plains (Llancs) of Venezuela. The lower
leaves in the cassava canopy exhibited a aonmetabolic aging. Their dark
respivation did not adjust to a lower rate as did the upper leaves which
received intensive radiatlon, Un  the other hand, the rate of dark
respiration of the sugarcane leaves was consistently propcrtional to the

ta



rate of gross photosynthesis during the measuring period (15 days).
(Author's summary) €00

€0l Plant Development

0005
18954  LOPEZ C., A.M. 1976, Iniclacidn de enraizamiento y tuberizacion en
vueca (Manihot esculenta C.) y efecto del almacenamiento de la estaca en
el rendimiento. {(Cassava root initiation and tuber formation and the
ceffect of storage of the cutting on yicld). Tesis Ing.Agr. Palmira,
Universidad Nacional de Colombia. Facultad de Ciencias Agropecuarias,
88p. Span., Sum. Fngl., Span., 26 Refs., Illus.

Cassava. Rooting. Root development. Root system. Plant anatomy. Timing,
Starch content. Cuttings, Storage. Root productivity. Dry matter. Plant
development. Germination, Colombia.

Two trials were conducted at CIaT's cxptl, farm, In the Ist trial, the
morphology of the root system of the cassava plant was studied, from root
initiation to tuber formation. The development of different root tissues
and the starch accurulation in them were also observed. Var, MCol 1513 was
used.  Plants were harvested 13, 17, 20, 25, 28, 32, 38, 41, 48, 61, and 82
days afrer planting, 3 plants/treatment. Cassava roots started to store
starch 32-38 davs after planting. Root age, and not diameter, was the
determining factor for the preeence of starch. No starch was deposited
until secondaryv thickening occurred. Secondary thickening, however, may be
present before starch accumulation occurs. Regarding the morphologic
aspect, the planting system, cither vertical or horizontal, did not
influence the date on which starch appeared nor the amount deposited, In
the 2nd trial, the effect of storing cassava stakes on the final vield was
studied in a split plot design with f plants/treatment with 35 replications
and 7 treatments (planting right after cutting; 1, 2, 3, 5, 7, and 10 days
after cutting). Data on root vield (kg/ha), no. of thickened and thin
roots, total dry wt.,, foliage drv wt., HI, plant height at 12 wk., and
germination 7 were recorded, Storage under fileld conditions, with no
fungicide treatment, reduced yicld.  The highest yields were obtained by
nlanting stakes right after cutting, vielding up to 50% more than stakes
planted 10 davs after cutting., Two var., MCol 113 and MCol 22, were used.
Diffevent levels of var. resistance to stake storage were found; MGol 113
was nore susceptible than MCel 22 to storage. FEven with a permination of
997 for the trial in all treatments, there were large differences in vield.
These suggest that germination 7 is not a reliable method to determine
final vields. (Author's summarv) 01

0006
19976 MACHADO ML LLF, 1475, Determinacidn del Area foliar en yvuca
(Manihot  esculenta Crantz) por el método de los discos foliares.
(Determination of leaf area in cassava bv the leaf disc method). Tesis
Ing.Agr. Medellin, Universidad Nacional de Colombia. 39p. Sran., Sum.
Span., 27 Refs., 1llus,

Cassava, Plant phvsiology. lLeat area. Analvsis. Leaves, Colombia.

The leaf disc wmethod to ebtain the leaf area of cassava is given. A plot
planted teo the var. Tlanera, established for vield trials by the Centro
NYacional de Investigaciores Agropecuarias Tulie Ospina of the Instituto
Colombiano Agropccuario (1CA), was sclected in the Medellin vallev., The
random sanpling method used in the field for the collection c¢. material



is desceribed. Results obtained showed that the assoclation of the studied
vartables can be classificd as high, evideut in the homogeneity of the lea.
tissues. Consequently, it is possible to calculate the leaf area by the
repression equatfon: ¥ = <26,2646 + 13,7591 X, where X represents the wt.
in mg of a disc of 8 mm in diameter, located 1.5-2.0 gm trom the point of
{nsertion of the petiole and ¥, the leaf area in em”. The study has a
diagram that indicates the locavion and form of taking a leaf disc and a
plossary of the main terms used,  (Author's summary. Trans. by L.M.F.) COl

See alae 0014 0025 0n2oe 0n3l 0056 0057 0072 €090
00973 0697 01493

€02 Cvanogenesis
0007
19218  BRULIN, G.H, DE 1983, Toward lower levels of cyanogenesis 1in

cassava,  In Delange, Fog Ahluwalia, R., eds. Cassava Toxicity and
Thyreid:  Hescarch and  Public Health [Issues, Ottawa, Canada, 1982,
Proceedings of a werlshep. Ottawa, International Development Research
Centre. IDRC=207c. pp.119-122, Fngl., 30 Refs. [Dept. of Tropical Crop
Sceicence, Apricultural Univ. Hageningen, the Netherlands]

Cassava, Cvanopenesis, HON contert,

Genetic aspects and ecological factors are dlscussed regarding the possi-
bility ot eultivating cassava with low, or possibly zero, cyanide levels.
The broad range of root HCN levels, from about 10 mg/kg to more than 600
np/ke, sives evidence that the genetic controi is multigenic. Low-cyanide
clones at the International Institute of Tropical Agriculture (11TA) had a
total root HCY content that varied between 33-92 mg/kg.  The ratio betwveen
HCS content ot root peel and that of the parenchyma was 2.6 (840 nmp/kg:330
pp/be) for 8 very tozic clones and 9.5 (690 mp/kg:73 mg/kg) for B less
roxmic clones, Some factors like the application of OM, pruning, and
tncreasing plant population deercase glueoside levels, whereas N fertiliza-
tion, severe drought, and the scason (rainy) increase glucoside contents.
lhe variations in seil fertility and rainfall pattern play an important
role in the gplucoside content of the roots; the influence of different
ccological eenditions is not vet well understood. Further breeding and
selection work could produce zere-cyanide content clones. Summary by
EDITEC, Trans. by 1M, F.0) €02

€03  Chemical Composition, Mothodology and Analyses

0008

19221 COoEk, R.D. 1983, Fffects of cassava processing on residual
cvanide.  In  Delange, Fog ahluwalia, R., eds. Cassava Toxicity and
Thyreid: Recearch and Publie Health Issues, Ottawa, Canada, 1982,
Proceedings of a workshop. oOttawa, International Development Research
Centre,  IDRC-207¢, pp.138=142, Fngl., 34 Refs., I1llus. [Tropical
Developpent & Research Inst., 5h=h2 Gray's Inn Rd., London WCIX 8LU,
Fogland]

Cassava, Processing, Cvanides. Composition. Cassava chips,
The impertance ot cvanogenic glucoside hyvdrolysis to free cyanide in

determining the rate of cvanide removal during cassava processing is
highlighted., An enzymatic assav that readilv permits measurement of the



free and bound cyantde ratie in cassava and cassava products was developed.
This assay achieves a rapid and quantitative hvdrolysis of cyanogenic
glucosides and obviates the need tor steanm distillation or aspiration,
Different methods of processing to rednce cassava root toxfeity and improve
its palatability are described: (1) dehydration, a forced-air dryer is
used and -307 of its bound cyanide ie eliminated at 47 and £0°C with
corresponding losees of free cvanide of 80 and £5% at 47 and 60°C, resp.;
(1) boiling in water, which vliminates over 907 free eyanide centenc within
19 ming (3 coaking (leaching) in water, rapid stirring in cold water
removed w00 of the free cyanide atter 4 h, but not the bound cvanide. The
differences in the rate of cevanlde Toos when processing homegenates are
described,  Free cvanide is much casfer to remove than bound evanide and
the extended rmixing in water, soaking in water with associated fermenta-
tion, and srow sun dreing, constitute an efficient process for removing
this residual evanides  The enzymatice aseay method allows hipgher residual
cyanide Tevele to be found than those reported in carlier literature. The
need Lo dnvestigate chronic toxicity implications, especially of bound
cyanide in cassava=based foeds, fs cmphasized, (Summarw by EDITEC. Trans.
by LML) COY

0oy
15938 ESCOVAR, [.B, 10R2, Compusicién quimica del follaje de yuca,
(Chemical corposition ¢ cassava foliage). In  Seminarfo Nacional de
Yuea, Maracav, Venezueira, 1980, Revista de la Facultad de Agronomia.
Alcance no.31:627-635.  Span., 3 Rets, [Laboratorio de Oulmica, Univ.
Simdn Bolivar, 80659 Prados del Este, Caracas, Venezuclal

Cassava.  leaves, Stems. Cualtivars, Protein content. Fat  vcontent.  Ash
content, Fibre centent, Carbohvdrate content. HON content. Amino acids,
Veneruela,

Protein, crude fat, carbohvdrate, mineral, and fiber contents of dehydrated
Teaves and sters ot 11 cassava var, frow the locality of El Limdn, state of
Aragua, Veneruela, were analvzed,  The amino acid profile, presence ot HCN,
and fatty acid contert were also examined,  Teaves and stems were finely
privded to a five tlour sinilar to that of alratta but with a lower crude
fiber content.  Var, UCV=1078, TeV=0037, and UCV=2284 were outstanding with
av, values ot 8L, LT, LS, 2000, and 45007 cerude protein, oether ex-
tract, ash, crude tiver, and carbolhvdrates, resp. Var, UCV=2365, [CV-2203,
and UCV=2078 had the best amino acld profile with the highest conen., in
particular, o! ceeential amino acids, However, low levels of met. were
found in all var,  Ten fatey acids were identified amonyg the saturated
ones: laurie, myristic, palmitic, stearie, arachidic, and behenic acidsg
nnsaturated ones were palmitoleic, olefe, linoleic, and lTinolenic acids.
HEN values were less than 50 wmg/kg after sun drying, in all var. Cassava
teal and ster flour s o source of energy and forage. Var, UCV-2078 had
the best nutritions]l characteristics. (Summary by EDITEC. Trans., by L.M.F.)
.03

0onlo
P05 10 COMEZ, G, VALDIVIESO, M. 1983 The effect of variety and plant age
on cyanide content, chemical composition and qualiry of cassava roots,
Nurrition Reporte International 27(4):857-805. Fopl,, Sum. Engl., 23
Refs., Lllus. [CIAT, Apartado Aéreo 67113, Calil, Colombial

Cassava., Cultivars, Cvanides. Composition., Timing. Drevy matter. Starch
content, Supgars, Fibre content. Ash content. Fat centent. Roots, Colombia.

v



The etffects ot 2 cascava var. (CMC-40, low-cyanide cv., and CMC-84,
high-cvanide cv.,) and harvesting at 4 plant ages (from 9 to 12 mo.) on the
cyanide content, chemical composition, and quality of roots were studied at
CIAT.  Plant age practically did not affect the concn. of cvanide 1in the
parenchyma of each var,; the cvanide level in the parenchyma of roots of
CMC-84 was approx. 3 times higher than that of roots of CMC-40 (623 + 25
vs, 234 + 10 ppn oon DM basis). Root peel of CMC-40 had very high levels of
cyanide, notably at 2 and 10 mo.; the cvanide in the peels of both var.
decreased with plant age.  Root parenchyma of CMC-84 had a markedly bitter
taste and was considered uncuitable as a food vegerable; some of the roots
of CMC-40 also showed some degree of bitterness, cspecially at 12 mo. Data
on DM, starch, sugars, (P, crude fiber, ash, and ether extract are pre-
sented and discussed.  Starch, the wmain chemi~al constituent of cassava
roots, accounted tor 837 of their b, Cassava peels contained higher
levels of some of the chemical components but pecls constituted only 16-18%
ot the total root fresh wt. (Avthor's sunmary) €03

0011
19225 HERSHEY, C.H, 1942, Methodology: quick estimation of dry matter
content of cassava roots possible using rapid evaluation technique.
Cassava Newsletter no.ll:4-5, Fngl., 11lus, [CIAT, Apartado Aéreo 6713,
Cali, Colombial

Also in Spanish,
Cassava. Laboratoiryv experimeats. Dry matter. Roots., Colombia.

To estimate DM centent in cassava roots, CIAT has developed a modified
rapid evaluation technique that requires a min. of materials and can he
carried out at the field level., This method is based on the principle of
the high relationship between root DM and root specific gravity, which is
estimated in a solution of common table salt (NaCl) in water, with a known
specitic gravity, A series of 6 salt solutions with 50, 100, 150, 200,
250, and 300 g/1 solute with specific gravities ranging from 1,034 to 1.192
was  prepared, Samples were passed through each solution until they
floated, DX content s estimated on the basis of the formula DM = 0,0358X +
0.1615, where X is the mean rating in salt solutions. Approx. 250-300
samples can be analyzed with less than a 107 change in the NaCl concn. of
the solutions. This method has a highly significant correlation (r = 0.86)
when compared with traditional methods (weighing in air and 1in water).
This technique is recommended for breeding programs and in the sclection of
cassava where large no. of samples need to he analyzed, (Summary by
EDITEC, Trans, by 1LLM.F.) €03

0012
19518 NASSAR, N.M.A.; DORT'A, J.G. 1982, Protein contents of cassava
cultivars and its hybrid with wild Manihot species. Turrialba

32(4):429-432, Engl., Suvm. Span., Engl., 13 Refs. [Depto. de Fngenharia
Agrouomica, Univ. de Brasilia, 70.910 Brasilia, D.F., Brasil]

Cassava, MHybrids. Manihot oligantha. Cultivars. Roots. Protein content.
Brazil,

The protein contents of tubers of 16 cassava cv. and one hybrid of cassava
with the wild species Manihot olipantha of the germplasm collection of the
U. of Brasilia (Brazil) were estimated. Total N and DM were also deter-—
mined,  Seeds of cassava and 8 wild Manihot species maintained in the
living collection at the University were also analyzed. Proteln % in large
pecled tubers of cassava ev. ranged from 0.7 to 1.2% and 1in small tubers




(less than 50 g), from 0.9 to 1.4%, Pecled tubers of the hybrid had 4.6%
protein. Protein in wild Manihot species seed ranged from 27.9 to 37.3%
compared with 26,87 in cassava s:nd. (Summary by L.M,F.) €03

0013
19999 SALES FILHO, J.B.; TELES, F.F.F.; SILVETRA, A.J.; BATISTA, C.M.
1982. Efeito do método de determinacao de matéria seca no teor de
carboidratos, em ralzes de mandioca (tanihot esculenta Crantz). (Effect
of the method of determining dry matter on the carbohydrate content of
cassava roots). Revista Ceres 29(165):503-508, Port., Sum. Port., Fngl,,
19 Refs. [Conselho kacional de Desenvolvimento CilentIfico e Tecnoldgi-
co, Av. Marechal Camara 365, 20. and., 20.000 Rio de Janeiro-RJ, Brasil]

Cassava. Laboratory experiments. Dry matter, Carbohydrate content,
Analysis. Brazil.

Various techniques for determining DM content in fresh cassava roots were
compared and discussed. Best results were obtained with samples cut in
small cubes (I em in width), placed in Petri dishes, and dried at 75°C for
8 h, in a forced-air oven. Higher temp. favored nonenzymatic browning with
consequent decrease in reducing sugars and free amino acids (Maillard
reaction) content. (Author's summary) €03

See also 0005 0006 0007 0014 0024 0041 0044 0051

0090 0091 0093 0095 0100 0102 0125 0138
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C04 Plant Nutrition

0014
19988 ALMENDRAS, A.S. 1982, Effect of liming, fertilization and mycor=
rhizal inoculatfon on NPK wuptake and growth of cassava (Manihot
esculenta Crantz). !1g.Sc. Thesis. College, Laguna, University of the
Phildppines at Los Bafos. 92p. FEngl., Sum. Engl., 53 Refs., Illus.

Cassava. Agricultural lime. Mycorrhizae. N. P, K. Fertilizers. Nutrient
absorption. Mineral content. Analysis. Plant tissues. Growth. Dry matter.
Shoots. Soil requirements. Philippines.

The response of cassava cv., Lakan to liming, NPK fertilization, and mycor-—
rhizal inoculation was evaluated through a pot expt. using an acid infer-
tile soil (Luisiana clay). Ferti{lization significantly increased the
degree of mycorrhizal [nfection, tuber dry wt., and total DM yicld regard-
less of inoculation and liming treatments. In unlimed but fertilized
soils, finoculation significantly increased P uptake. Among fertilized
treatments, no significant growth response was obtained from liming and
inoculation. Using Lipa clay loam and Luisiana clay, the response of
crssava to NPK fertilization and mycorrhizal 1inoculation was further
investigated. The application of 45-60-60 ia both soil types significantly
increased tuber dry wt. and total DM yield. A significant increase in P
uptake over the 0-60-60 treatment was observed in Lipa clay loam and
Luislana clay applied with 45-60-60 and 90-60-60, resp. N and K uptakes
were not significantly affccted by NPK level in both soil types. Mycorrhi-
zal inoculation apparently increased the degree of myvcerrhizal infection in
Luisiana clay but not in ILipa clav loam. In both expt., results of corre-
lation analyses showed that the degree of mycorrhizal infection was not
related to shoot uptakes of N, P, and K, dry wt. of tubers, and that total
production correlated best with shoot N uptake. (Author's summary) C04






generalize about the magnitude of the control of Abvglucose synthesis in
leaves au opposed te nenchlorophyllous tissues, (Author's summare) CO4

0017
19521 HOWELER, R.H,; SIEVFRDING, E.  lus? lLa importancia de las wmicorri-
zas en la absorcion de fésforo por la yuca. {The inportance of mveor-
rhiza in phosplorus  absorption by casasava)., fuclos  Eeuatoriales
12(2) 1 182~115, Span,,  Sum.  Span., 20 Refs., {lluc. [CIAT, Apartado
ACGreo H713, Cali, Colomhin]

Cassava. Mvcorrhizoeo Po Nutrient absorption., Cultivars, Dry wmatter,
Mineral content. Productivity. Field experiments. Colombia,

Triales with cassava grown ir soil and in nutrient solutions have shown that
the root svster of cassava is inefficient in P abeerption; however, mycor-
rhizal association dirproves this absorption «.osiderably,  In pot trials
with sterilized soil from Santander de Quilichao (Cauca, Colombia), non-
tnoculated plants required an ap- Tication of 1600 kg P/ha tor max. DY
producticn while mveerrhizal-inoculated plante did not require P The
prescunce of mveorrhiza increased Poabsorption over 100-fold at some levels
of Prapplication,  The eritical leve! of soil P odis tound to be much higher
when mycorrhizal populations arve c¢liminated.  When intected cassava roots
were used as inoculurs for 7 difterent plant epecics (carsava, maize, bean,
cowpea, rice, Andropogon gavanus, and stylosanthes puvancusis), all the
cept tor rice, showved a marked response to

specics were infected and, oz
froculation, cuspecial'v ot an intermediate level of application (100 kg
P/haYy. Uhen cas seedlinge were later inoculated with intected roots of
rhe o ospecies, 2lmest all the plants were infected and showed a good
resporse to inoculation, indicating that the host plart is not very selec-
tive reparding the mveorrhizal straine vsed.,  To determine if different
degrees of efrectiveness exist armenmy the different mveorrhizal strains

.

regarding cassava growth, several strains have been isolated from different
vregions of Colombia. The st trials wirh sterile woil showed a large
ditterence amony strains with I oapplicatiou, Trials on sterile and unster-
ile soil of Carimagua and Santander de Quilichao showed that the effect of
incculation was always greater on sterilized coily however, some positive
response was observed on unsterilized soil with native mveorrhizal popula-
tions, fn the Ist ficld ineculation trial, a good initial response was
observed, especially in sterilized soil, Inoculation on this soil was
highly positive reparding root production, but there was uo significant
eftect on unsterilized seoil,  These preliminary results clearly indicate
the dependeney of  cassava on an cfficient myveorrhizal association and
indicate the pessibility ot lTimiting the use of P fertilizers with mycor-
vhizal inoculations, (Author's summary. Trans. by L.M.F.) €04

0018
19226 HOWFI FR, R.H, 1982, Mycorrhizal associations: dimportant for
cassava grown on soils low in P, Cassava Newsletter no,11:10-11, Engl.,
HTus. [CTAT, Apartado Aéreo 67171, Cali, Colombial

Also in Spanish,
Cassava. lurritional requirements, Mveorrhizae. P. Colombia.

Cassava prows well on some low-P soils and is less respensive to P fertil-
fzers than many other crops due to the asseciation eof cassava roots with
certain soil tfunpl, calted vesicular-arbuscular (VA) mycorrhiza, Aspects
of the syrnbiotic relatienship fungus/plant are described. VA mycorrhiza
produce hypbae in and around the roote and form arbuscles and vesicles






a sp., fs one of the major discases in

tion. CAMD, transmitted by Be

cassava. It can he controlled by the growing of resistant var., thece
being produced since 1936 at the Fast Arfrican Research Station at Amant,
Tanzanta., A list {s included of clones distributed to tarners in 1964 and
their origin, Bylaws in force regarding the distribution of planting
material to prevent discasce dissemination are discussed.  Other discases
reported are  the broun streak virus, Cercosporidium henningsii, and
Verticillium dahliae. (Summary by EDITEC. Trans. by L,M.F.) DOO

o6

19245 PORTO, M.C.ML5 MACEDO, M.M.C.;  SOUZA, A. DA S.3  GOMES, J. DE C.;
SOUZA, Lo DA S0 FURUDA,  W.MLGLy  LOPEZ DE VELEZ, AWM, 1979,
Rezoneamento  do stado da Babia para implantacac de destilarias de
ilcool de mandioca; recursos naturais. (Rezoning the state of Bahia to
introduce cassava alcehol distilleries; natural resources). Cruz das
Almas=-BA, Empresa Brasileira de Pesquisa Agropecudria. Centro Nacional
de Pesquisa de Mandjoca e Fruticultura, 40p. Port.

Cassava, Cultivation., Production. Alcohiol, Bra:il.

The most iwportant areas of the state of Bahia, Brazil, were sclected to
establish  cassava aleohol distilleries.  Within these arcas important
centers  tor alcohol preduction were determired on the basis of ctheir
petential in terms of climate, scoils, crop production, arca planted, and in
some cases, cxptls results of research indicating the adapration of cassava
to the repion.  The areas sclected were Reconcavo baiano, Felira de Santana,
Jequid, Andaraf?, Seahor do Bontim, Caitité, Brumado, and Mascote, In the
Sao Francisco River region the areas of Bavrciras v Aneieal were selected.

For each one of the centers where a distillery can be established the
tollowing  information s  gpiven: municipalicies  incluaed, gpcographic
localization, physiopraphy, climate, tvpe of vegetation and soil, maior
crops established, and sofl potential for caseava cultivation. It is also
indicated that the s0ils of this region have low fertility; a fertility
index 1or the soils e, cach one of the potential centers is included,
(Summary by EDITFC. Trans. by L.MUF.) DOO

0022
18960 SOUZA, R.F. DE; PASSOS, 0.8.; MATOS, P.L.D. DE;  MACEDO, M.C.M,
CARVALHO, J.5 PORTO, MM, 1977, Sistema de producao para a nandioca.
fCassava production system)., In Simpdsio sohre o Terrado, 4do., 1976,
lases  pais utilizacao  agropecudria. Belo I' izonte, Ttatiala.
pp.387-393, Porr., 8 Refs,

Cassava. Cassava programs, Cultivation, Harvesting, Brazil.

The potential of cassava for enerpy production, fts utilization for indus-
trial purposes, and the cmployment that it generates in Brazil geve way to
the developrent of pelicies destined to use the areas of Cerrado soil,
characterized by fow fertiliey, high acidity, low OM content, and high ©
fization. The av, vield in these areas is cxpected to increase from 14
t/ha, at 18 ro., to 20-30 t. Ir order to do so, the use of selected cv,,
adapted to the region, is proposed as well as improvement of penctic
poetential.,  Cv, Riquesa Ipeaco 1. Vacsourinha Sel-514, and Hibrida with
vields orf 30,0, 7.0, and 29.6 t/ha, respey are recomnended for the region
of Sete Tagoas, lecalized in the Cerrado arca.  Results of triale carried
out onoplanting time, spacing, herbicides, fertili tion, pruning, harvest
time, and rotation in Sete Lagoas are given, he Centro Nacional de
Pesquisa de Mandioea ¢ Pruticultura coordinates the different trials
carrted out in the Cerrade area that cvaluate the different pessible

11
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below these levele, Different var, were grouped according to an adaptation
Index into 3 catcportes (highly adapted, adapted, and nonadapted to low-p
sofls) and according to varjatien in yield. Those var, with greatest
efficiency of P uptake were also rore tolerant to acid soils.  Annual
application of N-P-K increased vicelds frem 200 to 43 t/ha. The application
of 168 kg E/ha gave the highest root vield in var. X Ven 77, while the
application of B4 kg K/ha increased {ts starch content. Root yicld was
closcly related to total P centent of stakes, reaching a max. at about 15
mg Plstake,  Max, cexternal I'orequirements were calceulated to be 0.027 and
0,036 ppm for CMC-40 and ¥ Col 1684, resp. Yicld response of several cv,
to different levels of N, P, and ¥ application in 10 locations varied
according to soil tvpe. Kesponse to mycorrhizal inoculation depends on P
content  in planting material and  existence of  native nveorrhizal
populations; when rooted plantlets with little P reserves were used, the
response was more marked. (Summary by EDITEC. Trans. by L.M,F.) DbOI

0025
1999%  GHUMAN, B.S.; LAL, R. 1983, Mulch and irrigation c¢ffects on plant-
water relations and performance of cassava and sweet potato. Field
Crops Research 7(1):13-29. Engl., Sum. Engl., 32 Kkefs., I1lus. [I1ITA,
Ovo Road, P.M.B. 5320, lbadan, Nigeria)

Cassava. Mulching., Irrigation. Plant physiology. Crowth. Plant height. Root
preductivity, Water requirements (plant). Nigeria.

Muleh and .rrigation effects on plant-water relatlonships and performance
of cassava cv, TMS 30001 nd sweet potate cv., TIS 2148 and TIS 2205 were
investigated at [badur, sigeria,  Straw mulch (6 t/ha) was spread immedi-
atele after planting in Sept. 1980, lrrigation equal to pan evaporation was
applied during the dry season of 1980/81.  Unmulehed and/or nonirrigated
plants of hoth crops had lower leaf water potential than midched and/or
frrigated.  Averaped over all the treatments and cv,, cassava had at 15.00
h leaf water potential of =3.6 bare as compared with -9.6 bars of sweet
potato. The davtime leaf diftusion resistance of cassava was similar (2-5
«/em) in unicrigated mulched, and irrigated nuiched and unmulched plots,
Jut In vrirrigated unmulched plots, the resistance increased to 1Y s/cm at
15,00 h, Mulching  significantly  reduced plant  height and no. of
leaves/plant in irrigated and nonirrigated treatments: however, it did not
affect tuber vield or yield components.,  Irrigation significantly increased
tuber wickd and  tuber diameter, this effvct being more pronounced in
urrnlehed  treatments (4503 vs, 27.%0 In mulched treatments). (Author's
summary) bot

0020
[EREE GOMES, J0 DE Coy FZAETA, F.N, 1982, SNutricao e adubacao potissica
a1 mandinca no  Brasil, (Potassium nutrition and fertilization of

cassava in Brazil). In Yamada, T.; Igue, K.; Muzilli, 0.; Usherwood,
NeRoy,  eds. Simpdsio sobre Potdssio na Agricultura  Brasileira,
Londrina=-PR, Rrasil, 1982, ! is. Pivacicaba-8P, BRrasil, Instituto da
Potassa ¢ Fosfato, Instituto Internacional da  Potassa. pp.487-506.
Port., 26 Refe., Iilus, [EMBRAPA-Centro Nacional de Pesquisn de Mandinca
¢ Fruticultura, C.F. 007, 44,380 Cruz das Almas-BA, Brasil]

sava. P Minerals, Nutrient uptake. oot productivity., Starch produe-
tivity. Folfage. Mineral content. Plant developrent. Plant height. Brazil,

Results of research on K onutrition and fertilization in cassava crops in
bracil are given; sceveral studies to improve the understanding of  the
carsava plant  requirements of Ko oare  sugpested. Cv. Branca de Santa
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Ing.Agr. thagué, Colombia, Universidad del Tolima. 30p. Span., Sum,
span., 19 Refs., Illus,

Cassava. h. Po K. Mg, Ca. Fertilizers, Colombia.

A brief revision of the importance of the nutrients N, P, K, Mg, and Ca in
cassava and their svmproms of deficlency is given, The tissue of 2 common
var., Planca and Resada, is analvzed and its feed v, lue determined,
Results ot screening trials of the usefal clements for cassava are gilven in
table fore for vield trials (vesponses to Mn, Mo, N, P, K, Ca, Mg) and root
density  (response  to F). Information is also  included on  favorable
ceological comditions tor cassava cultivation, fertilization (manures,
organic manures), results of fertilization trials carried out in different
countrices {(Brarsi!, Costa Rica, Ghana, Nigeria, India, Vietnam, Vici
folands) and resulting recommendations, (Summary by L.M.F.) DOI

Seeoalso 0014 0015 0017 0018 0049 0072 0074 0092
0043 009 onay 0100 0164 0165 0173 0176
0185 0193

B2 Cultivation Practices: Propagation, Planting, Weed Control and
Harvesting

0031
164510 AHIT, O,P.; ABIT, S.F.; POSAS, M.B. 1981. Growth and development
of cassava under the traditional and the Mukibat systems of planting.
annals of Tropical Rescarch 3(3):187-198,  Engl., Sum. Ergl., 5 Refs.,
IMtus, {Philippine Root Crop Res.arch & Training Center, Visayas State
tollepe of apriculture, Favbay, lLevte 7127, Philippines]

Cassava, Nukibat svstem, Propagation. Plant height. Leaf area, Root devel-
opment. Branching. Timing. Philippines.

Two methods of propagating cassava were compared using 4 levels of fertil-
frer application (control, 10-R0-01, 60-60-90, 90-60-90) in a split-plot
vandomized complete hiock design with 3 replications. One method was the
“ukibat svetem based on the grafting of Manihot glaziovii with M. esculenta
and the other was the traditional system using stalks of the M, esculenta
as planting raterial. Methods of propagation served as the main plots and
tertili:er levels as subplots., Higher rates of NPK application resulted in
A4 sipniticant increase in plant height, LAI, roet diameter, length, and we,
¢f eassava tor both methods of planting. However, cassava plants under the
“Mukibat covatem had taller stature, larger root diameter and heavier root
wt. compared with those planted using the traditional system, although the
latter had higher 1AL, (Author's summary) DO

0032
18924 CENTEND &,, A. 1982, Caracteristicas agrotécenicas de la yuca, como
parimetros  de  discho para la cosecha  mecanizada. (Agrotechnical

characteristics of cassava as  parameters of design for mechanical
harvesting). In Seminario vacional de Yuca, Maracav, Venezuela, 1980,
Revista de la Facultad de Agroromia. Alcance no.31:295-303, Spar., 10
Refs. [Univ, Central de Venceruela, Fac, de Agronomia, Apartado 4579,

Maracay, Arvapua, Venezuela)

Cassava. Harvesting. Mechanization, lLand preparation. Koot productivity.
Folfaye. Venezuela,

]






Leaf-bud propagation_and the transferability of technology to farmers were
also studled. (Summary by EDITEC. Tranms. by L.M,F,) D02

0034

11436 CONCEICAO, A.0. DA; SAMPAIO, C.V.; GRAMACHO, D.D. 1979, Competicao
de cultivares e Gpocas ¢ colheita de aipim (Manihot esculenta Crantz)
para consumo humano. (Competition of cultivars and harvesting dates of
sweet  cassava for human  consumption).  In Congresso Brasileiro de
Mandioca, lo., Cruz das Almas-BA, 1979, Anais. Bahia, Brasil, Empresa
Brasileira de Pesquisa Agropecudria. Departamento de Informacao e
Documentacace. Hp.%9-118, Port., Sum. Port., Fngl., 20 Refs., I1llus.

Cassava, Cultivars. Harvesting., Timing. Root productivity. Dietary value.
Organoleptic examination. Cooking. Roots. Brazil,

Results of several competitive trials with 6 sweet cassava var, for human
consumption are given.,  These were harvested monthly at 8~12 mo. of the
growth cvele.  These expt. were carried out during the 1972-75 crop years
at the U, Federal da Bahia, Cruz das Alwmas, Brazil, on a Colonia Latosol,
tertiary sediment of  the Barreiras scries, level relief, mesa, humid
tropical climate with an annual av. rainfall of 1196 mm and av. annual
temp. of 24,4°C, The following cv. competed, spaced at 1 x 0,6 m, on
fertilized sofl: Maragogipe (19,13 t/ha), Paraguai (14.48 t/ha), Casca de
Queijo (18,22 t/ha), Cacau Branco (20.57 t/ha), Mantiqueira (10.26 t/ha),
and Casca Roxa (16,03 t/ha). Yield of Cacau Branco surpassed that of
Hantiqueira at o 55 level of probability using Tukev's test and there was
no significant diftference between this vield and those of cv. Maragogipe,
Paraquai, Casca de Queijo, and Casca Roxa. Harvesting at 18 mo. of the
cvele gave significant differences with respect to 8 mo, and was identical
at %, 10, and 1l mn, Studies regarding the cooking time of roots, flavor
and appearance of cooked and raw pulp, and type of dough were carried out.
More favorable organoleptic characteristics were found in cv. Maragogipe,
Paraguai, Casca de Queijo, and Casca Roxa. (Author's summary., Trans. by
L.MUFL) DO?

0035
10780 PINHO, J.L.N.  DE;  MELO, F,L1.0.; TAVORA, F.J.A.F.; GOMES, V.V,;
OLTVEIRA, F DE 1979, Obtencao de maniva-semente de mandioca através
da poda, na regiao litoranea do Ceard. (Cassava sced-cuttings are
obtaluned bv pruning in the coastal region of Ceard). In Congresso
Brasileiro de Mandioca, lo., Crur das Almas-BA, 1979, Anais, Bahia,
Brasil, Empresa Brasileira de Pesquisa Agropecuiaria., Departamento de
Informacao e Documentacao, pp.161-170. Port., Sum. Port., Fngl., 2 Refs.

Cassava. Cuttings. Propagation materfals. Pruning. Root productivity.
Branching. Harvesting, Timing. Stavch content. Brazil,

The low quality of cassava planting matervial is one of the main factors
responsible for the low no. of established plants, the low plant vigor, and
the resulting low productivity of cassava in the state of Ceard (Brazil).
Pruning the plant canopv prior to harvest ©  a practical means of obtaining
planting material of both excellent nutritional quality and sanitary
conditions, A field expt., was conducted to study rae cffect of the degree
of pruning (0, 50, and 100" of the branches) on canoupy and root production,
and starch content.  Results showed that pruning 12-mo.-old plants did not
affect root production or starch contect in plants harvested 2, 4, and 8
re. atter pruning.  However, pruned platts had a significantly increased
branch  vield compared with the control, (Author's summary. Trans. by
L.MUFO) DO2
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18910  RANGEL H., P.O. 1982, Meccanizacion del cenltivo de la yuca: planta-
cidén, cosecha vy aprovechamiento de la parte aérea., (Cassava mechaniza-
tion: planting, harvesting, and utilization of plant canopy). In
Seminario Naclonal de Yuca, Maracav, Venczuela, 1980, Revista de la
Facultad de AgronomTa. Alcance no.31:135-141. Span., 5 Refs. [Univ.
Central do Venezuela, Apartado 4579, Maracay, Aragua, Venczuelal

Cassava, Planting, Harvesting., Mechanization. Agricultural cquipment.
Venezurla,

The operation of  several harvesters adapted to cassava harvesting is
described,  Two prototypes were designed, based on a model developed at
CIAT, to correct problems created by the working angle and blade penctra-
tion. Machines with working widths of 1.0 and 1.5 m harvested 98,5 and
(5.07 intact roots, resp., with planting on the flat and 87,1 and 7..47,
resp., with planting on ridges. A potato harvester was redesigned to
eliminate the planting profile, scereen the soil, and leave tubers clean and
lired up on the ground; 54,07 intact roots were harvested on the {lav and
54.5" on ridges.  Three other prototypes were also designed and con-
structed: one ror pulling out roots and 2 canopy cutters, one with a buzz
saw and the other by pulling (blades with a stecel cuteing edge). The root
harvester collected approx, #8572 intact roots on 2 types of ridges. The
desipn of a cassava planter is under study as well as the possible adapta-
tion ot & potato planter tor use in cassava cultivation. (Sunmary by
EDITFC, Trans, bv L.MJFL)Y D02

0037
16204 YAMAGUCHT, B, 1981, [Seme problems of mechanization in upland
farming: a case study of mechanized cassava cultyre in south Sumatral.
Japanese Journal of Tropical Apriculture 25(4):189-192,200-201. Jap.,
Sum. Engl, [Mitsui & Co., Ltd., Otemachi Chivodaku, Tokve 100, .fapan]

Cassava, Upland farming. Mechanization. Caltivation. Indonesta.

Problems involved in mechanizat fon were studied in o large-scale mechanized
cassavit crop oat Mitsugoro, Lampung, Sumatra,  Reclamation demands a brush
breat

suriace

and deep plowing of 30 ¢m or rmore to turn the soil over, burving
OM deep. Cultivable Tand i« panded and crosion of the humus is
prevented, High maire and cassava vields can therefore be obtained, 4
disk plow seert to be the mert cuitable for upland plewing, heth in the dry

and  rainy ceasons, Plowing should be done twice at o Qu-dav interval,
tollowed h

pulverization and leveling with a disk barrow,  Yhen soil
humidity is high, soil structure tende to deteriorate, A trial-made ridper
with o fertilirer attachuent due seall drainage ditehe

on the farm and
pade ridpec atong conteur ines to prevent crosion. A new operation system
vas set upoin cassava planting, weeding, interrediate plowing, and crepping
through  inprovement . of ¢

achinerr and operation procedures, A cubing
svster. Tor treating raw cassave was introduced, which consisted of storing,
washing, cubing, cun drving, and drying by beat. Problems of machinery
repalr and naintenance, and operation and adninistration are discussed.
(Author's sunrare) boo

see also 0024 (1nsa 0060 0072 0076 0090 nnal 0493
0190 0164 0165 0169 0172 0173 0176 U185
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D03 Encrgy Productivity and Yields

0038
19548  BESSA, J.M.G.; WANDERLEY, M. DE B.; FRANCA, G.M. DA PEDROSA, A.C.
1970, Algumas observacoes sobre cultivares dec mandioca na Zona da Mata
setentrional de Pernambuco. (Observations on cassava cultivars in the
northern Zona da Mata arca of Pernambuco). Pernambuco, Instituto de
Pesquisas Agroanomicas. 6p. Port., Sum, Port., 5 Refs.

Paper presented at Reuniao Nacional de Mandioca, 5a., Recife, 1970,
Cassava, Cultivars, Root productivity. Brazil.

Competitive expt. were conducted with cassava cv. Verdinha, Passarinha,
Guajiru, Nove Folhas, and Ttapissuma during the 1962-03, 1963-64, 1965-66,
and 1966=67 crop vears at the També expt. station of the Instituto de
Pesquisas Agpronémicas de Pecnambuco, Brazil., A randomized block design was
used with 5 replications. Annual production data werc analyzed and a joint
analysis was carried out by cv. and by year. Only during 1962-63 a sig-
nificant c¢ffect was observed for the cv., among which Ttapissuma was
outstanding with a vyield of 25.4 t roots/ha. TIn the other periods, no
significant effects were observed among treatments, Joint analysis showed
an effect due to vield and for the interaction cv. x years but there was no
response due to cv, (Summary by EMBRAPA. Trans. by L.M.F.) D03

0039
18978 EMPRESA GOTANA DE PESQUISA AGROPECUARIA. 1982, Projeto mandioca.
(Cassava  program). 1In . Relatdério técnico anual 1981,

Goiania-GO, Brasll, BF:[ZJ—]Z?. “port. [Empresa Goilana de Pesquisa
Agropecudria, Caixa Postal 49, 74,000 Golania-CO, Brasil]

Cassova. Cassava programs. Cultivars. Selection. Root productivity. Starch
productivity, Foliage. Xanthomonas manihotis. Resistance. Brazil.

The results of research on cassava carried out in the state of Goias,
Brazil, are summarized. In flelds of the Goiania Fxptl. Station a collec-
tion of Ih introductions was cvaluated for resistance to Xanthomonas
manihotis., rlants were spaced | m interrow and 0.40 m intrarow and inocu-
lated J mo. after planting. Monthly evaluations were made during 4 mo.
Fifteen var. were highly resistant, 38 moderately resistant, 67 moderately
susceptible, and 60 highly susceptible. Var. IAC 12-829, Sonora, and
Argentina were outstanding for both their high resistance and yields.
Disease incidence is hlgher in the southern part of the state and is
reported to be a limiting facter in the highlands, with min. temp. below
20°C and max, temp. above 30°C, with 1200 mm precipitation., In a random-
fzed block desipn with 4 replications, 12 var. were assessed for root,
branch, and starch production at the Goiania and Jatal Exptl. Stations.
Harvesting tock place at 19 mo.; var. 1AC 12-829 was outstanding with av.
vields of 3.6 and 26,73 t roots/ha and 10.8 and 8.6 t starch/ha in Goiania
and Jaca?, resp, Other promising var. were IAC-127 and Sonora with 26 t
roots/ha and 8.4 t starch/ha. Var. Branca de Santa Catarina, considcred as
an industrial stock in Sao Paulo, did not figure among the best performing
var. (Summarv by EDITEC. Trans. by L.M.F.) DO3

Sec also 0025 0027 0029 0032 0033 0035 0072 0079
0089 (4080 0093 0097 0100 0169 0173 0179
0191 019z 0193



D04 Postharvest Studies

0040
19251 DATA, F.S.; URITANI, T.; TANIGUCHI, T.; HIROSE, s, 1981, Prelimi-
nary studics on the physiology, pathelogy and biochesistry of posthar-
vest deterioration of casscva and sweet potato, Radix 3(2):8-10, Engl.,
3 Refs., Illus. [Philippine Reot Crop Rescarch & Training Center,
Visayas State College of Agriculture, Bavbay, Levte 7127, Prilippines)

Cassava. Roots. Deterioration. Piochemistry, Philippires,

The results of different expt. carriced out with cassava and sweet potato to
study the physiological and pathological processes of ! otvper of posthar=-
vest deterioration and their relationship with envirenmental factors are
given.  Two tvpes of vascular streaking were observed: tvpe I, a lipht
brown discoloration around the inner part of the certex and tvpe 11,
blue-black pigmentation of vessels which appearcd on or adjacent to the
microbial rotted arcas., The effect of pruning (leaving onlv 30 cm of the
stem for 2-3 wk. beforc harvest) on deterioration of tubers of cassava cv.
colden Yellow was studied.  Slight svmproms of deterioration appeared after
4 days in storage and microbial rotting after 9-10 davs, Of the torty-two
8-mo.-old cv. tested for resistance to vascular streaking, 11 were highly
resistant. Susceptihility to deterloration was nepatively correlated with
the MC of the tubers. Expt., were carried out to studvy the process of
microbial rotting. A Phyvcomveetes fungus was isolated from the surface of
the rotted cassava tuber and when the fungus was ipoculated on the cut
surface of the tubers, the same type 1] syvmptoms of deterioration were
observed. Results indicate that microbial deterioration may occur with or
without ,aysiolopical deterioration. Results of expt. carrvied out to
determine the relationsnip between c¢limatic factors and the time required
for drying are given as well as those of biochemical expt. that studied the
physiological and pathological changes in affected roots. (Sunmary by
EDITEC. Trans. by L.M.F.) D04

0041
19560 KOJTMA, M.; IWATSUKI, N.j; DATA, E.S.; VILLEGAS, €.D.V.; URITANT, T.
1983, Changes of cvanide content and linamarase activity in wounded
cassava roots. Plant Phvsiology 72:186-189. Engl., Sum. Lngl., 14
Refs., T11lus. ([Faculty of Agriculture, Nageoya Univ., Chikusa, Nagova
464, Japan}

Cassava. Roots, Cyanides. Linamarase. Biochemistry. Plant tissues. Analy-
sis. Composition. Philippines.

When cassava root was cut into blocks and incubated under lab, conditions,
the blocks showed more widespread and nore even symptoms of phyvsiological
deterioration than those under natural conditions. Thus, the tissue block
system has potential for biochemical studies of natural deterioration of
cassava root. The changes in cyanide content and lipamarase activity in
varfous tissues during physiological deterioration were investipated.
Total cyanide content increased in all parts of block tissue atrer J-day
incubation. The degree of increase in cvanide was most pronounced in white
parenchymal tissue, 2-3 mm thick, nest to the cortex (A-part tissue), where
no physiological svmptoms appceared. On the other hand, linamarase activity
was decreased in all parts of block tissue after a 3-day incubarion., A
time course analvsis of A-part tissue indicated a clear reciprocal rela-
tionship between changes in total cyanide and linamarase activity; total
cyanide increased, while linamarase activity decreased. Free cvanide



constituted a very small portion of the total cvanide and did not change
markedly, (Author's summarv) DO4

0042

19223 PADMATA, G.3  BALAGOPAL, C.3 POTTY, V.P, 1982, Polyphenols and
vascular streaking in cassava. Cassava Newsletter no.l0:5-6, Fngl., 3
Refs., Tllus. {[Central Tuber Crops Research Institute, Trivandrum 17,

terala, India)

Also in Spanish,

Cassava,  lLoots, Deterforation. Biochemistry, Storage. Timing. Vascular
streaking., India,

The causes ot vascular deteriforation of roots were studied using 6 cassava
vary: local var. M4 and 5 hybrids, H226, HI1687, HI65, H2304, and H97
developed at the Central Tuber Crops Rescarch Institute, Trivandrum, India,
Total phenol content and the charpes ot titrable acidity of these var. were
studied for 6 censecutive days of storage,  In all var.,, a decrease in
total phenels was noticed during the 2nd and 3rd davs of storage with a
slight increase during the 4ch o day.  Ther  was a concomitant increase in
polvphennl oxidase activity during the 2ud dav of sterage, with the simul-
tanceus occurrence ot vascular streaking.  As the deterioration in storage
roots reached S0-607, a sudden increase 1 phenolic values was observed., A
similar trend was obscerved tor titrable acidity, Roots  treated with
fnhibitors, inactivators o1 polyphenol oxidusy (ascorbic acid, g]u(‘z\l;h_i,;:ne,
and potassium cvanide at conen, of 4 x 10, 5 w107, and 5 x 10 ° M,
resp.) orer 8 hodid noc show svmproms of vascular deterioration, Polyphenols
moas heenrvmicallv oridized to highly reactive quinones, which may form
colered complexes with amine acids and other micromolecules of the cells.
These complexes, on deposition in the vascular bundles, produce the phe-
nomenon ot blue direceloration, (Summary by EDITEC, Trans. by L.M,F.) D04

0043
L9561 TANAYA, Y.; DATA, F.S.3 HIROSE, S.; TANTGUCHI, T.; URITANT, I. 1983,
Biochemical changes in secondary metabolites in wounded and deteriorated
cassavae roots, Agricultural and Biological Chemistry 47(4):0693-700.
Fngle, Sum. Fopl., 22 Rets., I1lus. [Dept. of Agronomy & Soil Science,
Visavas State College of Apriculture, Bavbay, levte 7121, Philippines]

Cassava. biochemistry. Roots. Deterioration. Coumavin. Enzymes. Analysis,
Plant tissues, Post harvest technology, Philippines.

Bluish tluorescent and phenolic components were produced in cassava roots
in response to cut injury, and in relation to phvsiolepical and microbial
deterioration,  The farrer proved to consist of 5 coumarin components, the
main 3 ot which were ccopoletin, scopolin, ard esculin, and the other 2
were scepolecin- and esculetin-containing conjupgatcs, A main component of
the latter was (+)-catechin,  Some enrvmes pertaining to the production of
the scecondary metabolites such as acid invertase, phenylalanine ammonia
lyase, =nd peroxidase were tormed in cut-injured tissue and in noninfected
tissue adiacent to the soft rotten part. (Author's summary) 504

U044
19562 URTTANT, 1.5 DATA, E.S.5; VILLFGAS, K.J.; FLORES, P.; HIRDSE, §.
1983, Relationship between sceondary metabolism changes in cassava root
tissue and phvsiological deterioration. Agricultural and Biolopical

22



[Philippine Root Crop Rescarch & Training Center, Visayas State College
of Agriculture, Bavbhay, Leyte 7127, Philippines}

Cassava. Roots, Metabolism, Deterioration. Plant tissues. Coumarin. Bio-
chemistry, Post harvest technolugy. Storage. Timing. Fnzymes. Philippines.

During the storage of cassava roots under room conditions, coumarins and
phenols were produced and the activities of phenylalanine ammonia-lyase and
peroxidase were activated in every part of the parenchymatous tissue,
namely the outermost tissue (called the A-part), the intervening tissue
(called the B-part), and the innermost tissue (called the C-part), in
parallel with the occurrence of physiological deterioration in the B-part.
In many cases, sccondary metabolites were produced more strongly in the
B-part than in the A- and C-parts. Parenchymatous tissue biocks were
divided into the A-, BE-, and C-parts and they were separately incubated,
together with undivided parenchymatous tissue blocks. In both cases,
metabolic changes oceurred in ihe A-, B-, and C-parts and physiological
detcrioration was induced only in the B-part., The possible mechanism of
physiological deterioration occurrence is discussed. (Author's summary) D04

See also 0047 0091 0099 0142
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102 Bacterioses

0045

18444 ATHAYDE, J.T.; [FURTADO, M.J.; SANTOS, A.F. DOS 1983, Manjari,
cultivar de mandicca com elevado nivel de resistencia a bacteriose
(Xanthomonas campestris pv, manihotis). [Manjari, a cassava cultivar
with a high level of resistance to bacteriosis (Xanthononas campestris
pv. manihotis)]. Cariacica-ES, Brasil, Lmpresa Capixaba de Pesquisa
Agropecuiria. Conunicado Téenico no,ll, 6p., Port., 10 Refs. [Fmpresa
Capixaba de Pesquisa  Agropecudivria, Caixa Postal 125, 29,154 Campo
Grande, Cariacica~FS, Brasil]

Cassava, Cultivars., Resistance. Xanthomonas manihotis. Brazil,

The resistance of 10 cassava cv. (Manjari, Riquera, Chagas, Mucuri Maeace,
Arizoninha Branca, Pao de Chile Sul, Unha, Branquinha, Mangue Mirim, Sao
Pegro ¥irim) to Xanthomonas campestris pv, manihotis was studied in the
municipaliev of [inhares, ES, Brazil. Plants were spaced at 1 x 0,50 m in
a randemized block design with 3 replications and 10 treatments, and 117
nlants/plot. Natural infection occurred in the field since the exptl. site
was located uear an ‘ntfected crop. Kesistance was cvaluated by a scale |
to 4 according to the following criteria: (1) resistant, plants with
symptoms  (angnlar spots) on less than 172 of the leaves, few lesions,
dieback up to /4 of the stemy (2) moderately resistant, plants with
svmptoms (angular spots, blight) up te 507 of the leaves and dieback up to
half the stemy (3) susceptible, plants with symptoms (angular spots,
blight) or more than 507 of the leaves and dicback up to 3/4 of the stem;
(4) susceptible, plants with svmptoms on more than 50% of the leaves and
total dichack, 0Of the 10 c¢v. tested, Manjari was classitied as resistant
and Kiqueza as moderately resistant., (Summary by FDITEC. Trans. by L.M.F.)
£E02




0046
195732 BERROCAL Coy J.AG; COGOLLO E., M.F, 1981, Afublo bacterial de la
vuca  (Nanthomonas manibotis Arthaud Berthet) Starr vy su lmportancia
econdmica en vl $ind medio, [Cassava bacterial blight (Xanthomonas
manihoti) and its cconomic importance in the Sinu Medio]. Tesis
Ing.Apr.  Montorfa, Colombia, Universidad de Cérdoba. Faculead de
Ingenieria AprenGmica. 4¥p. Span., Sum. Span., 14 Refs., I1llus,

a. Yanthomonas manihotis. Etiology. Symptomatology., Productivity.

Cassav

Maps. Cotombia,

From Oct. 14749 to Feb, 1980 trials were carried out in I lots of cach of
the municipalities that torm the Sini Medio (Colombia): Monteria, Cereté,
can Pelave, San Carlos, and Cidnaga de vro,  The incidence and severity of
cacudva bacterial hlight (Nanthomonas manihetis) were determined and the
difterent svopteme that appear in the tield and on the difterent plant
organs are described as well as the influence of the envivonment on disecase
develeoprment ared <everity,  Yield losses in the study arca were estimated.
Discase incidence was tairly high threughout the area (25-1007) due in part
to the use of seed of the same lot or from previous harvests. Severity was
nederate te cevere dinoall mimidceipalities.  Tthere was a positive llneal
correiation arong raintall, RH, and 7 severity. However, increasing temp,
severity,  Deficient management of the lots also favored
disease incidenee and weverity, since most farmers do net pertorm cultural
practices,  Yield losses ranged trom 7,72 to 69,257 and are not due solely
to hacterial blipght but alse to other causes {(deficient management of lots
and adverce climatic ractors). (Author's summarv, Trans, by L.M,F.,) EO2

Jecreascd dice:

0047
i8Y67  CENTRO IRTHERNACIUNAL DI AGRICULTURA  TROPLCAL, 1981, Patclogla,
(Pathelogw), In . Programa dc Yuca, Informe Anuval 1981, Cali,

Colombia. pp.89-114, Span., Illus. [CIAT, Apartado Adéreo 6713, cCali,
Colembial

Ao dn bnplish,

Cassava,  Cansava programs,  Xanthomonas manibotis, Frog skin  disease.
Disease transmission, Cansava Caribbean mosaic virus.  Sphaceloma
manihoticola,  Celletotrichum  gloeosporioides, Colletotrichum manihotis,
biplodia. feology, Deterioration, Cultivars., Resistance. Pruning. Composi-~
tion, Colombia,

Rescarch on plant pathology carried out during 1981 emphasized the study of
sope epidemiolopical, etiological, and phyvsiological facters related to the
occurrence of the superelongation diseasce of cassava caused by Sphaceloma
tanihoticota.  Dryv-heat treatments (60°C for 14 days) breaks seed dormancy
and contrels the pathogen Kanthomonas  campestris pv, manihotis, causal
agent o Chb. Etiological ractors or the 1rog skin discase were studiled
throngn  spectrophotometric and electrophoretic analysis of  concentrated
eitracts of jntested cassava tissuces,  The presence of nucleoproteins and
proteins net present in healthy plant tissues was revealed,  Similar
studies to identily the causal apent orf  the Caribbean cassava wmosaic,
obscerved in the northern coast of Colombia, detcoted an UV absorption curve
typlecal orf a nucleopretein although no virus-like particles were observed.
tther discases studied include these caused by Choanephora curcubitarum,
Colivtotrichum manihotis, C. wlocorporioides, and Liplodia. Studies on
biotic problems in 5 difterent edaphoclimatic zones in Colombia were
continued as well as the studies on susceptibility of cv. to postharvest
physiological deterloration, (Summary by EBITEC. Trens. by [LMUF,) E02
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0048
19505 IKOTUN, T. 1981, Comparative studies of bacturia causing blight of
cassava in Africa, Asia and South America, Egvptian Journal of Microbi-
ology 16(1~2):35-45, Engl., Sum, Fngl., arab., 36 Refs., Illus, [Dept.
of Agricultural Biology, Univ. of Ibadan, Ibadan, Nigerial

Cassava., Xanthononas manihotis, Xauthomonas cassavace., !solation, Biochemis-—
try.,

Several dsolates of the CBB tror Africa, Asia, and south America were
conpared, Cultural, biochemical, phvsiolopical, and nutritional character-
fstics of the difterent isolates are discussed,  The isolates were suffi-
clently similar to he reparded as strains of Xanthomonas manihotis which
differed in several respects trom a type culture of Y. cassavac, another

hacterial pathogen of cassava, (Author's summary) FO2

0049
190773 1OZANO, J.C.; SCHWARTZ, H.F. 1981, Limitaciones a la resistencia a
enfermedades de varios cultivos alimenticios de américa latina. (Factors
limiting discase resistance in several food crops in Latin America).
Fitopatologfa Colombiana 10(1-2):33-38. Span., 10 Refs, [CIAT, Apartado
Atreo 6713, Cali, Colombia]

Also in Fitopatologia Prasileiva 7(3):327-332, 1982,

Cassava. Resistance, Eeology, Zanthomonas manihotis, Sphaceloma
manihoticola. Cercospora caribava, Colombia. Latin America,

comron problens in the tropics regarding the stability of bean and cassava
commercial crops are discussed consldering biotie, abiotic, cultural, and
socioccononic factors.  This ds related to the problems of stab lity that
improved var. generally show in different ecosystems where thev are futro-
duced and selected onthe basis of potential vields, and with the applica-
tion of a great arount of inpnts demanded by modern agricunlture. General
ideas on crop imprevement in the ‘ropics are given. There is a trend to
maintain the stability reached in traditional tarmieg. (Author's summary,
Trans, by LUMUFL) EO2

0050
1RO30 MUNEZ, !¢ DE L.g FUKUDA, €. 1978, Doencas da nandioca. {(Ca siva
discases). Cruz das Almas-BA, Brasil, Empresa Brasileira de Pesquisa
Agrepecudria, Centro Nacional de Pesquisa de Mandioca ¢ Fruticultura.
2p. Porce,

Cassava, Cassava Atrican mosate virus, Cassava common mosaic virus. Cassava
vein mosale virna, Cassava brown streak virus, Mvceoplasmoses., Frog skin
disease, Fanthomonar  manihotis, Xanthomonas cassavae, Xanthomonas
ciarotovora, bacterium, Collerotrichum, Sphaceloma manihoticola,
Cercospora heanfnueii. Cercospora cassavae. Cercospora vicosae, Phoma.
Periconia  panibeticola.” tidium,  Uromvees. CGlomerella. Botrvodiplodia,
Disease contrel, Phvtophthore, Resellinia. Pvthium, Fusarium, Rhizoctonla.

Fonwes, Brazil,

Discases  attacking  the cassava crop  arce  described. The  gpeopraphic
distribution, svmptomatology, and control methods are gpiven for major
diseasce, Viral diccases include CAMD, common mosaic, leaf vein mosaic,
brown streak, ard the latent virus,  Other discases are witches' hroom
(cause by o mveoplasma) and trep skin discase (causal agent unknown).
Bacterial diseaces  include those caused by Xanthomonas manihotis, hY

[
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cassavae, Frwinia carotovora var. carotovora, and Agrobucterium
tumefacicns, Fungal diseases attack different parts of the plant (lcaves,
atems, and roots), and among the most fmportant are those caused by
Sphaceloma manihoticola, Colletotrichum spp., Cercosporidium henningsif,
Cercospora caribae, Phoma spp., Periconia manihoticola, Oidium manifhotis,
and Vromyces spp. (Summary by EDITEC. Trans. by L.M.F.) FO2

0051
192073 SADASTIVAM, F.V.1 RANGASWAMI, G.; PRASAD, N.N, 1976, Studies on the
phyllosphere  nicroflora  of tapioca (Manihot utilissima  Pohl).

zentralblatt tuer Bakteriologie, Abteilung 1T 131:632-643. Engl., Sum,
Fngl., Germ,, 4% Rets., Tllus,

Cassava. Cultivars, Foliage. Microflora. Leaves. HCN content. Timing.
Mycoses. Bacterfoeoes, India,

Studies on the phyvllosphere microflora of cassava var, M. 4, W, 36/52, 1.
105744, and B. 12/49 and one local Indian var. durlng | complete growing
aeason revealed that incidence of bacteria, fungi, and actinomycetes is
independent of the var., but dependent on the age. Bacteria and fungi
increased with increasing leaf age and were more on mature leaves, whercas
no osueh ditierence was noticed in the oceurrence of actinomycetes. The
Tarpe maiority ot the isolares, that were Gram-negative bacteria, was also
armino acid-requiring. The chromogenic types occurred in greater abundance.
the phvlloasphere mycotlora consisted mainly of species of Aspergillus,
Senicillium, Mucor, Curvularia, Alternaria, Helminthosporium, Fusarium,
i cium, and tullulavia, the 1st 3 being predominant. There was no
Correlation between BEN content  of  leaves and microorganisms  in  the
phvllosphere,  Reparding the interrelationship between different groups of
cicieorsanisme in the phyllosphere, a positive ecorrelation between fungi
and aetinomveetes and bacteria and actinomycetes in 2 var. (M. 4 and H.
1057%%) and a nepat ive correlation for fungi and actinomycetes in one (H.
Fo7A0) were obtained.  The citect of leaf exudate and leaf, root, and tuber
sxtracts on the permination of the conidia of 3 saprobie fungi (Curvularia
spo, Altercaria sp., and Helpinthosporium sp.) was tested. While the leaf
crudate and tuber extracts slightly stimulated the germination of the
copidia ot the tungi, the leaf extract exerted a seclective inhibitory
effect on the permination of the conidia of Curvularia sp., but not on the
conidia of Helpinthesporium sp. and Alternaria sp. (Author's summary) FEO2

See also ITNN 0023 0028 0039 0063 0090 0091 0093
(1099 0096 0pu7 0100 0173
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0052
19564 ZETGLER, RLS.5 ALVAREZ, E.: LOZANO, J,C. 1983. Characteristics of
cassava resistance to superclongation discase (Elsinoe brasiliensis).
Tropical Pest Management 29(2):148-158. Engl., Sum., Engl., 20 Refs.,
IHlus, [Dept. of Plant Pathology, Cornell Univ., Tthaca, NY 14853, USA]

inoe  brasiliensis.  Sphaceloma manihoticola. Resistance.

Cassava, Y1
Cultivare, Colombia,

Cassava v, were inoculated, under controlled condltions, with single-
conidiugn  isolates of FElsinoe brasiliensls (Sphaceloma manihoticola) of
diverse origin. to study cassava resistance to superelongation disease.
Disruption ot the <tem cuticle signiticantly increased the amount of stem
diseace on tield-resistant and field-susceptible cv. In susceptible and




resistant cv. stem tissuc developed a high level ot resistance by the age
of 10 days, Significant cv, = isolate interactions indicating pathogenic
specialization were consistently observed. The interactions were weak, not
alwavs reproducible and none were characterized by a4 hyvpersensitive-like
component,  Fleld-resistant and ticld-susceptible cv. were treated with
gibberellin A, (the plant hormene responsible 1or shoot elongation) at 0-1
micrograms/microliver and inoculated with a virulent isolate of the patho=~
gen to test the possibility of using the hormone as a screening teol, No
differences in response to the hormone were detected hcrwuunhyuﬁisLunt and
susceptible ev. ALl cv. showed Inereases in length at 10 micrograms/
microliter GA, and all showed increases in the level of discase (¢ discased
area involved' in lesion x length of atfected area) with hormone applica-
tion, Gibberellin A, does not appear to have great potential as a screening
tool for fdentifvina ficld-resistant cv. fAuthor's summary) E03

See also 0020 0023 0028 0047 004y 0050 0051 0090
0091 0093 0095 0096 0100 0173

104 Viroses

0053
20113 CHEN, C.T.; KO, N.C.: CHEN, M.J. 1981, Electron microscopy of
cassava common mosaic in Tafwan., Report of the Taiwan Sugar Rescarch
Institute 93:21-28, Chin., Sum, Fungl., Chin., 13 Refs., 11llus. [Taiwan
Sugar Research Inst,, Dept. of Plant Protection, 54 Sheng Chan Rd.,
Taiwan, China]

Cassava, Cassava comnmon mosaic virus, Electron microscopy. Tajwan,

A disease inducing nosaic symptoms was found on most of the cassava var. in
the preservation nursery at Puli (Taiwan), and sporadically occurs on Jocal
var. By means o dip method, the infected leaf sap was detected to contaln
a high titre of clongared flesuous viruses of about 495 nm long and 15 nm
fn diameter. Sone of the virus particles were decoated and only the core
of nuclefe acid was obscerved, Virus inclusions werc observed in the
cytoplasa of the leaf parenchvuma cells.  Thev consisted of fibrous masses
containing filamenteus particles, running nere or less parallel, but not in
a definite arrangerent. Flectron nicroscopy Indicated that the disease is
the cassava common mosalc. (Author's summare) LO4

0054

19508 FERENM., 1.3 DUCRELX, ¢, 1981, Multiplicacae vegetativa e c¢limina-
rac dos fenomenos de degenerescencia nres clones de mandioca (Manihot
esculenta Crantz) cultivados in vitro. (Vepetative prnpnpnt{;;—zni
climination of degeneration phenomena in cassava clones cultured in
vitro). Acta Amazoniea (Brasil) 11(2):213-226. Port,, fum. Port., Fngl.,
29 Refs., Illus, [Tab, de Estudos e wploracao do Polimorfismo Vegetal
Associado ao CNRS, Univ, Paris-Sud, 91 405 Orsay Cedex, France)

Cassava,  Propagation. Cuttiogs. Thernotherapy, Cassava African mosale
virus. Symptomatolepy. Timing. Plant anatomy. Clones. Disease control.
Laboratory experiments, Brarsil),

Cassavio clones traditionally cultivated in Africa, frequently show some
degencrating signs (CAMDY,  [he distribution, transmission, and progression
of the cousal apent were observed from cutting and graft expt. of a healthy
cloene trom Vietnam, Fala do Along, with 6 CA¥b-infected African clones
(”nx' Hh“, CB, Mbenpui, Kataoli, Abidjan). Thermotherapy treatments were



conducted and led to accelerated vepetative multiplication of healthy
clones. (Summary by Biological Abstracts) LO4

0055

19290 HORVAT, F.;  VFRHOYEN, M, 1961 . Cytological moditications and
presence  of  virus=like particles in cells of Nicotiana benthamiana
(homin) ond Manihot wutilissima (Pohl) tufected with the geminivirus
isolated 'rom cassava infected with the cascava African mosaic disease,
Parasitica 37(3):119-110, Fogl., Suwm, Engl., Fr., 28 Refs., 1llus,
[Faculte des Sciences Apgronemiques, Place Croisx du Sud, 4, B-1348,
Louvain=la=Neuve, Belgiun]

Cassava., Uvtology, Cassava African mosate virue,

Thin sections of leai cells of Nicotiana benthamiana infected with the
peminivirus fsolated from a CAMD-infected pﬁt‘ collected in Zambia, and
lTeaf cells of discaved casaava plants, were observed in electron microsco-
py. Structural modifications are described.  Gross changes appeared only
in the nucltedi of the {nrected cells, In N. benthamiana, ring-like struc-
tures and pranular inclusions, as described tor other geminiviruses, were
casily observed, In cassava, the same ring-like structures and granular
inclusions were also found, but with difriculty. (Author's summary) EO4

0056
20107 RoA Vo, J.1. 19830 Cultivo de merlstemas, termoterapia y quimiote-
rapia para ¢l sancamiento Z¢ clones de yuca (Manihot esculenta Crantz)
infectados con dos enfermedades virales, (Meristem culture, thermothera-
py, and chemotherapy to clear up cassava clones infected with two viral
diseases). Tesis Ing.Apr. Talmiva, Universidad Nacional de Colombia.
70p. Span., Sum, Span., Fngl., 40 Befs., tllus,

Cassava, Plant  tissues, Apical meristems. Tissue culture, Temperature,
Disease control. Cassava mosaic virus, Frog skin discase. Colombia.

The cleaning up or cassava clones infected with 2 viral diseases, {rog skin
discase and mosaic, by means of thermotherapy and chemotherapy (in vivo and
fn vitre) using neristem culture was studied,  Temp,, size of explant, type
ot organ need tor rooting, duration of treatment, and concn. of Virazole
were constdered. Cuttings from cv. M Col 33, M Col 2062, and M Col 2063
were used,  Meristems ot ovarious sirzes were excisced for culture and were
sicrepropapated using sten tips and nodes.  Elongation, fresh and dry we.
of the enltores were determined, The presence or absence of frog skin
dise sowas anccssed by the degree of svmptom development and by celectro-
phorening rosate was also assessed by the degree of symptom development and
by biological detection  (gratring), Thermotherapy  promoted  stem
elongation, increased tresh wro, and the rate of cleaning of both frog skin
and mosade diteases. Results showed the relationship exlsting between the
tvpe of orpan used tor aooting and high temp, with the rate of cleaning
Prog skin discare. The culture or sten tips at 40°C day/35°C night, during
1o davs, prodaced 1007 disease-free plants; however, only 80% healthy
planty were obtained when Stem nodes were used., A cleaning rate of 1007
vas also obtained when apices were cultured at 40°C day/35°C night during
odayse beuble treatnent of thernotherapy (in vivo and in vitro) to
cassava plants intected with frog skin and mosaic vielded 100% disease-free
plants.  In cherotherapy (fn vivo) the application of Virazole did not
ereatly dntluence the cleaning of trog skin disease while the increase in
conen. i the culture mediun Cin vitro) gradually reduced symptom develop-
ment until healthy plants were obtained with 40 ppm during 80 davs of
culture,  This work has sheved the need for thermotherapy during the
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elonpation ot the sprouts as prior to the culture of small meristems as an
efficient means of cleaning up viral diseases of cassava, The use of
thermotherapy in vitro can be an alternative for cleaning, gaining Lime and
Iab, space, but it should be coordinated with rooting of stem tips from
apices.  The results of chemotherapy (in vitro) usivg Virazotle have been
promising, but vequire further study, especially to reduce the period of
treatment and phvtotoxic effects. (Author's summarv) EOS

Sce also 00213 0047 0O 0063 n09s 0096 0097 0100

705 Mvcoplasmoses
See 0050

FO6  Nematodes

0057
19974 CAVENESS, F.E. 1982, Root-knot nematodes on cassava. In Research
Planning Conference on Root-Knot Nematodes, Meloidugvne spp., 3rd.,
Repions IV and V, Ibhadan, Nigeria, 1981, Proceedings. tbadan, Interna-
tienal Institute of Tropical Apriculture. pp.182-188, Engl., Sum, Engl.,
2V Refs., Tllus, [TITA, Ove Road, P.MLB. 5320, Thadan, Nigerial

Cassava, Nematodes. Plant development, Nigeria,

Melofdogvne incognfta race 2 and M, javanica significantly reduced stalk
heipht, stalk wt., and storage root wt. of cassava cv., TMe 30555 and TMe
30572, after a 15.5 mo. growing peried in the tropical raln forest zone of
southern Nigeria. (Author's summary) FOA

0058
17115 DIOMANDE, M. 1981. Root knot nematedes on upland rice (Oryza
sativa and 0. glaberrima) and cassava (Manihot esculenta) in Tvory
Coast. Abidjan, 0ffice de la Recherche Scientifique et Technique
Outre-Mer. Centre d'Adfopodoume. 13p. Engl., Il Refs., Il1lux. [ORSTOM,
Centre d'Adiopodoume, B.P. vV 51, Abidjan, Cote d'lvoire]

Cassava. Sematodes. Jvory Coast,

The relationships between the nematede Meloidegvne sp. and rice and cassava
crops in lvorv Coast were studied., In trials corried out with cassava, 2
clones (CB and Bonoua) were simultancously inoculated with M. dncognita and
Pratvlenchus brachyurus.  These elones were not good hosts for rematodes.
In the Inoculation t st, orly the root wt. of Bonoua decreascd signiticant-—
lv, probably due to P, brachyvurus. (Summary by EDITEG. Trans., by L.M.F.)
106

0059
19971 SAEA, V.U, 14982, International Heloidogyne Project Report in
Matawi. In Research Planning  Conference on  Root-Knot lNematodes,

Hcluidngvnzh.spp., Ird., Regions [V and V, Ibadan, Nipgeria, 1981,
Proceedings, Thadan, Internatfonal Institute of Tropical Agriculture.
pp.3l-it. Engl., 6 Retfs. [Bvumbwe Resecarch Station, Box 5748, Limbe,
Malawi)



Cassava, Neratodes. Malowi,

koot-knot  nematodes  (Meloidopyne javanica) were tirsr identified on
Phascotus vulgaris, tomate, celerv, bhanana, and cotton. Pathogenicity
Lents were then conducted on pigeon pea, Chleris gavana, coewpea, Pisum
wivum, raive, cotten, and cassava var, Piligodo, Thipula, cChithekele,
Saarpwi, T7, arg Felowebe, Feeults show that all cottan var., €. gayana
var, Fataghora, ond ocassave var, Masanpwioare immune to M. javanica, and
theretore can be used in crop rotations.,  On the other hand, cassava var.
Chithebele was highly susceptibles (Sunmary by LML FL0)Y EO6

See 1iso aupa;y

FOO  PEST CONTROL AND ENTOMOLOGY

FO1  {njurious Insects and their Control

0060

19591 AGE, T.C.:  ATU, U.G, 1962, The potentials of sprinkler irripation
in the control of cassava mealvbuy and green spider mite. In Okold,
0.0, Fnvinnia, T.; Ipbokwe, M.C.; Odurukwe, §.0.3 Okeke, J.E.; Okercke,
H.E., ods. International Workshop on Contral of Cassava Mealybug and
Green Spider Mite, Umudike, Niperia, 1981, Proceedings. Nigeria, Natlon-
al Root Crops Rescarch Institute, pp.i42-145. FEngl., Sum. Fngl., 8 Refs,
National Root Crops Rescarch Inst., PoMUB. 1006, Umudike, Umuahla, Imo

State, Nigerial

Cassiava. Phenacoccus manihot i, Mononvchellus tanajoa. Insect control. Mite
control, Irrigation, Nperia,

The incidence of cassava mealvbup (Phenacoccus manihoti) and green spider
mite (Mononychelius tanajoay is very severe in Nlgeria from Nov. through
March=Aprit. 1his period coincides with the dry scason during which cassava
plants suffer scevere moisture stress. The use of sprinkler irripation for
the control of pests during this period is proposed, based on the hypothe~
2is that cassava stande a better chance of resisting the mealvbug attack if
adequate moisture is supplied te it during the drv season. Also the spray
action of sprinkler frrigation tends to reduce establishment of the pest
and prevent economic damage on cassava plants, (Author's summary) FOIl

006

19583 ATU, ULGuy EZUVLIEE, T.0.5 ORKEKE, J.E. 1980, Greenhouse  assay  of
{nsecticides tor control of cassava mealybug (Phenacoccus manthoti)., In
okoli, 0.0.3 Fnvinnia, T.; lIghokwe, M.C.; Odurukwe, 5.0.3 (Okeke, 1.E
Okercke, H.F., cds, International Workshop on Coutrel of Cassava Mealy-
bug and Green Spider Mite, Unudike, Nigeria, 1981, Proceedings. Nigeria,
sational Root Crops Research Institute. pp.88-93. Engl., Sum. Fogl., 7
Refs.,  [Natfonal Koot Crops  Rescarch  Inst.o,  PJMB. 1006, Umudike,
Umuahia, Imo State, Niperial

teava, Laboratory experiments. Insecticides. Phenacoceus manihoti. Insect

control., Nigeria,

Twelve f.secticides (propoxur, wethidathion, monoerotophos, oxydemeton-
methvl, diazinon, ecarbosultan, phosphanidon, dimetheate, permethrin,
penthion, malathion, and carboturan) were tested tor effectivencess against

N

the cassava mealvbug  (Phenacoccus manihoti) in I greeshouse expt. The
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insecticide sprays were applied with CP-3 twpe spraver callbrated to
discharge 500 1 sprav vol./ha. Three-mo.-o0ld infested cassava var, 30211
plants were at the early phase of presenring punchy top symptoms when the
insccticides were appliced.,  The carbefuran granular insecticide was broad-
casted (4 g/plant) in a groove made in the soil arvound the voung olant. 1In
sanple counts of nymphs and adult mealybugs knocked down ar 40 b after
insecticide application, propoxur, wmethidathion, malathfon, diazinon,
carbosultan, oxvdemcton-methyl, menocrotophos, and dimethoate were eftec-
tive, in that order. No significant differences were observed amonyg them,
Crawlers ard adult mealybups were observed dropping off carboluran-treated
plants atter 1 wk, Scores (l-4 scale) on cassava vegetative growth and top
wt, at 4 ana H wk., resp., atrer fnsecticide application were higher for
the plants treated with the 9 inseeticides (including carbofuran) with high
no. of knocked-down mealybugs. (Author's summary) 0]

0062
18966 CENTRO TNTERRACTIONAL DE AGRICULTURA TROPICAL. 1981, FEntomologla.
(Entomoltepy), In . Programa de Yuca, Informe Anual 1981. Cali,

Colombia. pp.69-BB. Span., Illus. [CIAT, Apartado Adreo 6713, Cali,
Colonbial

Also in English,

Cassava., Cassava programs. Entomology. Lagochirus, Chilomirna clarkei, Silba
pendula. Root  productivity. Pest damage. Cultivars. Vatiga manihotae.
Vatiga illudens. Predators, Aleurotrachelus socialis. Erinnyis ello,
Phenacoccus  herreni.  Mononvcehellus  tanajoa., Oligonyehus  peruvianus,
tetranvehus urticae. Colombia,

Losses in root and planting material production caused by difterent pests
as well as their biological control are evaluated,  sStudies of pests
damaging dricd cassava in storage were ionltiated. Blological aspects and
form of attack of the following pests are dercribed: stemborers (Lagochirus
vopersi, L. araneiformis, Chilomina clarkei), shoot flies (Silba pendula),
nymphs and adults of Cvrtomenus bergi, and lacebugs (Vatiga manihotae and
V. dlludens). Zelus nupax (Reduviidac) was identificd as a major predator
of V. manihotae. The presence of whiteflies (Aleurotrachelus socialis) and
sooty mold reducee root vield, The varietal preference tor oviposition by
Friunyis elle was deternined as woll as the cetfect of simulated damage on
vield, starch content, ond cooking quality o1 cassava, Five major enemies
ot the cassava mealvbug Phenacoccus herreni were identified: Ocvptamus,
Cleothera, Anagvrng, Svopherobing, and Chrvsopa.  An unidentificd species
of mite belenging to the fanily Eriophvidace found attacking cassava leaves
i« parasitized by the furpue Hirsuthella tompsonii. Firteen insect species
were found feeding on stered cassava; among these, Araccerus fasciculatus

and  Lasicderma servicerpre arve  the reet frequently  found pests, Both
species are parasitized by the hveenopteran Anisopteromalus sp. (Summary by
FDITEC, Trane, by L.MUF) Tl

00h 3

19571 CHAUDHRY, ALB.;  oco, R.C. TYH?. Cassave nealvbug, & problem in the
of fing in the Kainji Lake Basin, In Okoli, G,0.7 Fovinnia, T.; Igbokwe,
M.C.y Gdurukwe, S,0,.; Okcke, J.E.; Okereke, H.FE., eds. International
Workshop on Control ot Cassava Mealvbug and Creen Spider Mive, Umudike,
nigeria, 1981, Proceedings.,  Nigeria, National Root Crops Research
Institute, pp.l3=-27. Enpl., Sum. Engl., 4 Refe. [Kainji Lake Research
inst., P.M/B, A6h, New Bussa, Nigerial
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Cassava. Phenacoccus rmanihoti, Cassava African mosalc virus, Xanthomonas
manihotis. Nigeria,

Work on root crops production was initiated as part of farming systems
research in the drawdown arca of the Kainji Lake Basin (Nigeria) during
1977, Surveillance was maintained en cassava pests,  To date observations
show no serlon cassava mealvbug (Phenacoccus maniboti) problem since farms
are rarcly too close. However, some mealvbup presence is suspected on
tarms arcund New Bussa, where the owners, on interview, cxplained that the
propagatica material was brought in from the Bendel State area. Because of
Humited cources ot dmproved cassava cuttings, there Is an Increased demand
tor seed trom the south of  the country, thus leaving ample scope for
transpertation ot mealybuy to Kainji lLake Basin, Measures such as orga-
uized seed supply and interinstitutional coordination to alleviate this
danger are sugrested. (Guthor's sumpary) FOl

0064

19570 FMEHUTE, J.E,U.; BZULIVE, T.0, 1982, Observations on cassava
mealybu Phenacoceus manihoti (Mat-Ferr) and Ferrisia virgata (Ck11)
HemipterasPseudoceidae in South~Fast Nigeria, In Okoli, 0,0.; Enyinnia,
Te; Ipbokwe, M.C.; odurukwe, $.0.; Okeke, J.E.; Okcereke, H.E., eds.
International Workshop on Contrel of Cassava Mealybug and Green Spider
Hite, Unudike, Nigeria, 1981, Proceedings. Nigeria, National Root Crops
Kescarch  Tostitnte.  pp.18-22. Fngl., Sum, Engl,, 4 Refs., 1llus.
National Root Crops Research Tnst,, P.MB. 1006, Umudike, Umuahia, Imo

State, Nigerial

«

Cassava, thenacoccus manihoti, Ferrisia virgata. Insect control., Biological
control, Predators, Nigeria.

Twe epecies of the cassava mealvbuy, Phenacoccus manihoti and Ferrisia
virgata, occur {n SF Nigeria, P. manthotl is more widespread and devastat-
ing than F, 4. Their tife histories and association with cassava are
discussed. an fontegrated strategy involving cultural, chemical, and biolog-
fecal control {s rceceommended. Tt has been reported that P. manihoei is
endemic in L.A. where both the pest and {ts natural enemics have been
collected and identified. (Author's summary) FOl

0065

195195 ERYIRNAYA, AWMy OKOLE, 0.0, 1982, An ecological view of cassava
mealvbug  (Phenacocceus manihoti) and green spider mite (Mononychellus
tanajoa) control in Nigeria, In  Okoli, 0.0.; Enyinnia, T,; Igbokwe,
M.Coy Odurukwe, S.0.; Okeke, J.FE.; Okereke, H.E., cds. TInternational
Workshop on Control of Cassava Mealybug and Green Spider Mite, Umudike,
Nigeria, 1981, Proceedings. Nigeria, National Root Crops Rescarch
tnscitute. pp.165-172. Engl., Sum. Engl., 24 Refs. [National Root Crops
Research Inst., P.MUB. 1006, Unudike, Unuahla, Imo State, Nigerial

Cassava,  Phenacoccus  manihoti.  Mononvehellus tanajoa. Ecology. Insect
control, Mite control. Niperia,

Commonly available methods of inscect control (eultural, chemical, biologi-
cal, penetic reststance ot host plane, phvsical and mechanical, and regula-
tory controls) are desceribed and the advantages and limftations of each
pethod are considered. The trend in pest control in Nigeria, which has
penerally leaned toward chemical control, is discusced.  An integrated pest
management approach is proposed in which the best aspects ot all avallable
control nethads that apply to a given pust problem are brought together in
it complemertary workable combination to ensure long=-term effective control




without aftecting the environment. Traditionally, too nvch emphasis s
placed on a single and isvlated method of pest contrel, esonecially on the
use of chemfcals, to centrol the nealvbug (Phenacocens monibeti) and the
precn spider mite  (Mononvehiellus  tanajoay. The  estanlishment  of  a
well-staffed and well-equiped insect survey bureou suggested rfor a
systematic monitoring and indexing of all cconomic pests in Nigeria,  The
goverement, scientists, and farmers should all cooperate in solving the
problems caused by the cassava wmealvbug and the green spider milte, as well
as other Nigerian pests. (Author's summary) FOL

O0%¢,

19594 ENYINNIA, T. 1982, Sugpgested integrated control of cassava mealy-
bug and green spider mite. In  Okoli, 0.0.5 Fovinnia, T.; Igbokwe,
M.Coy Odurukwe, $.0,; Okeke, J.E.; Okercke, HUE., eds. International
Warkshop on Control of Cassava Mealvbug and Green Spider Mite, Unudike,
Nigeria, 1981, Proceedings. Nigeria, National Root Crops Rescarch
Institute. pp.l58~164, Fngl., Sum, Engl., 11 Refs. [National Root Crops
Rescarch Tost., PoMUBL 1006, Unudike, Unuahia, Ino State, Nigerial

Cassava. Phenacocous manihotic Mononychellus tanajoa. Insect control, Mite
control, Insecticides, Cultivara, Resistance., biclogical control,
Predators, Niperia,

Several lines of centrol appreaches, torming a package tor the suppression
and eradication or the cassava mealvbug (Phenacoceus manihoti) and green

splder mite (Mononvehellus tanajoa), have been advanced.  They should be

articulated in such o manner that  each complements the others for the
realization of their tull benetits, A suppested combination of  these
approaches for the fmmediate sappress{on of the pests and their eradication
includes: dimmediate legislavion and enforeement of the plant quarantine
laws; adoption of cultural control wethods; stem dipping In insecticides
before planting; une of resistant/tolerant planting materials; suitable
weed control throngheut most of the growth cycle of the crop; identifica-
tion of alternate hosts and their protection or elimination as necessary;
brecding and selection tor high levels of resicrance and/or tolerance while

conserving native and cxotic germplasm; and the  carvceh for, identification,
and utilization of indipenous biological contro’ agents. (Author’s summary)
ol

00h7

19542 ESTABA, R.O., 1982, The plant quarantine services and new cassava
psts n Nigerfa, In  Okolil, 0.,0.; Foyinnia, T.; Igbokwe, M.C.;
Oauruks 2, §.0.; Okeke, J.E.; Okereke, H.E., eds. International Workshop
on Corrrel of Cassava Mealybup and Green Spider Mite, Umudike, Nigeria,
1981, Proceedin Nigeria, Sational Root Crops Rescarch Ipstitute.
pp.77-Bb, Fopl., Sum. Engl., & Refs. {[Post-Entry Planr Quarantine
Service, VFederal bLept. of Agriculture, Moor Plantation, P.M.BE. 5672,
Ibadan, Nigerial

Cassava. Phenacoccus manihot{. Monouvehellus tanajoa. Propagation mate-
rials. Duarantine measuren Legal  aspects.  Insect control, Biological
control, Predators, Nigeria,

The Nigerian Plant Quarantine Service is responsible of preventing the
fntroduction or voreipn plant pests and diseases to proteet crops, Includ-
lng cassava, from the ravages ot these pests and diseases.  The organiza-
tion and mode of operation of the Plant Quarantine Service and the Import
regulations reparding cassava propagation materials are outlined, The roie
of o the Plant Quarantine Service in combatting the cassava  mealybug
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(Phenacoccus manihoti) and green spider mire (Mononychellus tanajoa) since
chelr outbreak in Nigeria is discussed. TImport requirements for biological
control agents, import permits so far issued, and actual importations of
insects for cassava mealybug and spider mite control are also discussed.
The need to comply with plant quarantine regulations at all times is
stressed, {Author's summary) FOI

0068
19526  GOLOB, P.; HODGES, R. 1982, Study of an outbreak of Prostephanus
truncatus {(Horn) in Tanzanla. London, Tropical Products Institute,
Report no.Gl64, 23p. Engl.,, Sum. Engl., Fr., Span., Illus. [Tropical
Development & Rescarch Inst., 56762 Gray's Inn Road, London WClX 8LU,
Englandl

Cassava, Injurious insects. Prostephanus truncatus, Storage. Maps. FEntomol-
ogyv. Tanzania.

Prostephanus truncatus, a pest of stored amafze, was tfound In grain stores
in 46 of 56 villages examined In the Tabora region of Tanzania in 1981,
The pest was also found in the Shinyanga region and { markets in the
Mwanza region and at stores in the Morogore reglon. After storage for 4-6
mo., maize samples from the villages exhibited up to 34% wt. loss, despite
very dry weather and very dry maize (av. MC 11.2%). Tt was considered that
P, truncatus would cause a w? lespread grain shortage and a dearth of seed
Tor the tollowing scason. Bi. ides attacking maize, the pest also heavily
damaged cassava and, to a lesser extent, other commodities such as ground-
nuts, Vooden implements and storage structures were also damaged. The
beetle poses a threat throughout East and Central Afrieca. The setting up of
insecticidal trials with pirimiphos-methyl, fenitrothion, bromophos, and
permethrin Is described, and a key for the identification of Bostrichidae
that infest stored products is presented. (Fxtracted from author's summary)
FO1

0069

19587  IGBOKWE, M.C.; ODURUKWE, $,0, 1982, Cultural control: an immedlate
measure against mealybug and spider mite. In 0Okoli, 0.0.; Enylnnia, T.;
Igbokwe, M.C.; Odu..ukwe, S.0.3 0Okeke, J.E.; Okercke, H,E., eds.
International Workshop on Control of Cassava Mealybug and Green Spider
Mite, Umudike, Niperia, 1981, Proceedings. Nigeria, Naticnal Root Crops
Research Institute, pp.120-126,  Engl., Sum, Eugl., 24 Refs. [Mational
Root Crops Research Tast., POMUB. 1006, Unndike, Umuahia, Tmo State,
Nigerial

Cassava.  Phenacocceus manihoti.  Mononvehellus  tanajoa. Insect  control.
Cultivation. Intercropping. Resistance. Nigeria.

Cultural control measures for the reduction ot the incidence of the cassava
mealvbug (Phenacoccus manihoti) and the green spider mite (Mononychellus
tanajoa) in Nigeria are indicated. These include good rotational practice,
mix

ed cropping, planting at the onset of rains, use of clean planting
materials, balanced fertilization, and early weeding of the erop to ensure
fast and good crop develepment, Sanitation (burning of crop residues before
planting, destrvction by burning of infested cassava stieks at harvest),
planting of tolerant/resistant var., and the use of sprinkler {rrigation
son crops where possible for large- scale farmers

for production o1 late-se
are other cultural measures,  Most of  these measures are ot immediate
practical applicationy all form an indispensable part of an integrated
propran tor the contrel of cassava pests, (Anthor's summary) FO!
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19530 TIHEAGWAM, E.U. 1981, The influence of temperature on increase rates
of the cassava mealybug Phenacoccus manihoti Mat.-Ferr, (Homoptera,
Pseudococcidae). Revue de Zoologle Africaine 95(4):959-967. Engl., Sum.
Engl., 13 Refs., Illus. [Dept. of Zoology, Univ, of Nigeria, Anambra
State, Nsukka, Nigeria]

Cassava. Phenacoccus manihoti, Insect biology. Entomology. Nigeria.

At 25, 28, or 31°C, populations of the cassava mealybug, Phenacoccus
manihotf, survived for over 627 of their lifespan. Times for populations
to reach 50% mortality (LT..) werce 29 days at 25°C, 20 davs at 28°C, and 11
days at 31°C.  FEgg laving generally commenced within the lst 7 days of
adult life. The mean preoviposition periods were 6.5 + 1.08 days at 25°C,
5.7 + 0.95 days at 28°C, and 3.9 + 0.32 days at 31°C. The max. mean
focuﬁaity/duy (“x) was generally reached on the 3rd day of the reproductive
period except at 28°C. where it occurred on the 6th day. Apart from a mean
postreproductive perfod of 2.2 days at 25°C, P. manihoti generally died
soon after layving thelr last batch of eggs. Values of the daily intrinsic
rate of increase (‘m) were 0,149, 0,172, and 0,204 at 25, 28, and 31°C,
resp. (Author's summary) FOI

0071

19574 LEMA, K.M.; HERREN, H.R. 1982. Lffect of constant temperatures on
the development of the cassava mealybug. In  Okoli, 0.0,; Enyinnia, T.;
Igbokwe,  M.C.;  Odurukwe, S.0.; Okeke, J.E.; Okereke, H.E., eds.
lutereational Workshop on Control of Cassava Mealybug and Green Spider
Mite, Umudike, Nipgeria, 1981, Proceedings. Nigeria, National Root Crops
Research Institute, pp.35~36. Engl., Sum. Fagl., | Ref. [1ITA, Oyo Road,
P.MUB. 5320, Ihalan, Nigeria]

Cassava, Pheococcus manihoti, Entomology. Nigeria.

The effect of constant temp. (20, 27, and 34°C) on cassava mealybug
(Phenacoccus manihoti) development is being studied under lab. conditions.
Preliminary results showed that egp mortality was higher at 34°C (29.37%)
than at 27 or 20°C (2.40 and 6.54%, resp.). The insect completed its life
cvele in 45.47 and 26.79 davs at 20 and 27°C, resp. (Author's summary) FOI

0072

19588 LUTALADTO, N.B.;  FEZUMAH, H.C.j; KISOSUANGA, N. 1982, Effect of
cultural and soil management practices on mealybug incidence and cassava
root vicld in Zaire, In  o0Okoli, 0.,0.; Enyinnia, T.; Igbokwe, M.C.;
Odurukwe, §,0.; Okcke, J.E.; Okercke, H.E., eds. Internatfonal Workshop
on Control of Cassava Mealvbup and fircen Spider Mite, Umndike, Nigeria,
1981, Proceedings. Nigeria, Natlonal Root Crops Research Institute.
pp.127-132. Engl., Sum. Engl., 4 Refs. [11TA, Ovo Road, P.M.B. 5320,
Ibadan, Nigeria]

Cassava. Land preparation. o anting, Timing. Mulching. Root productivity,
Root development. Phenacoccus wanihoti. Zaire,

Fxpt. were conducted at M'Vuazi and Kimpese, Zaire, to determine the effect
of time of planting and soil management practices on mealybug (Phenacoccus
manihot{) incidence and root vield. Tt was observed that planting carly in
the rainy scason (Ist season planting) helped reduce mealybug incidence.
Infested and severely damaped cassava plants planted in the beginning of
the rainy season showed a reduction of root vield of 54,47 . whi'e up to 85%
reduction was noted on cassava planted late in the season (2nd planting
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season). Mealybug attack affected the size of roots on carly-planted
cassava; root size and no, were reduced on late-planted cassava. Mulching
has a beneficial effect on the degree of pest damage (1.0-1.5), on the % of
attacked plants (24,0-24.7%), and on root wvield, irrespective of methods of
culcivation. (Author's summary) FO1

0073
18453 MATILE=-FERRERO, D, 1976, Les cochenilles nuisibles au manioc en
Republique Populaire du Cengo; supgestlions pour un programme d'études et
de lutte. (Injurfous cochineal insects on cassava In Congo; suggestions
for a study and control program). Rapport de mission, Paris, Muséum
Natfonal d'Histoire Naturelle. 15p. Fr., 4 Refs., I11lus.

Cassava. Phenacoccus manihoti. Inscet control. Biological control. Insecti-
cides. Maps. Congo,

The Ist report of a commission that assessed the presence of Phenacoccus
manihoti in Congo, where it has become a new and important fest of cassava
during the past o yr, is given. Six plantations were exanined and thou-
sands of  cochineal insects were collected in addition to 17 of their
parasites and predators.,  The sanitary condition of the olantations 1is
reported; some of them are disease-free (Kiani, Kouilou, and towns distant
from the railroad). The origin and dissemination of the pest is discussed
and some control measurces (cultural, chemical, and biological) are sug-
gested on the short, middle, and long term,  The short-term control mea-
sures  include  the establishment of a prevention and control network,
sanitary protection of plant cuttings, accelerated tuber harvest, con=
trolled plots for the production of cuttings, total burial of the cuttings,
avofdance of the juxtaposition of old and new cassava crops, alternate
fntercrops, and destruction ot infected plants and crops.  On the middie
term, the selection of the most resistant var. and research on an industri-
al plantation scale of a nontexic insceticide are recommended. On the long
term, the rate of infestatlion should be observed and assessed during a
whole crop cycle, the short-term plant satitary Interventions should be
controlled scientifically, the biology of P, manihoti should be studied in
detail as well as that of ity predators and the population dynamics of the
insect and ity natural cenemies.  The most promising of these cnemies will
be reared on exptl. plots and later, on an industrial scale. (Summary by
T.B. Trans, by LML) FOL

0074

19590  NJOKU, B,0.; OGBUEHI, S.N. 1982, Soil ferecility aspects of mealybug
and green spider mite control. In Okeli, 0.0.; Enylnmnia, T.; Igbokwe,
M.Co3 Odurvkwe, S§.0.; oOkeke, J.E.; Okerecke, H.E., eds. International
Workshop on Control of Cassava Mealvbug and CGreen Spider Mite, Umudike,
Nigeria, 1981, Proceedings., Nigervia, National Root Crops Research
Institute. pp.137-t4l. Fngl., Sum. Fngl,, 6 Refs. [National Root Crops
Research Inst., PM.B, 1006, Ueudike, Umuahia, Tme State, Nigeria)

Cassava, Phenacoccus manfhoti,  Mononvehellus  tanajoa. Soil  fercility.,
Insect control. Mite contrel, Higeria,

The Nigerian CGreen Revolution Propram is currently threatenced by 2 new
pests of cassavar the mealvbug (Phenacoccus manihoti) and the green spider
mite (Mononvehellus tanajoa). A survey of cassava growing repgions where
these pests are prevalent reveals that in most cases the soils are acld in
reaction and have nutritional problems, fncluding high cxchangeable Al and
Tow levels of some essential nutrients.  In addition te planting cassava
carly {n the growing scason, and balanced tertilization at recommended
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rates, perfodical fertilization with the nutrients known to be deficient is
recommended. The nutrients need not be applicd to the soil towards the end
of the rainy season as thev are likely to increase the salt content of the
soll and hence Increase scil solution Al by mass action effece, Judicious
follar sprave of the nutricots towards the end of the rainy scason when
pest. populations start to build up is recommended. It is believed that
integration of these recormendations with other control measures will help
to achicve the needed control of these pests of cassava. (Author's sunmary)
FOl

6075

19589  NSTAMA SHE, N.D. 1982. Burial of the cassava planting materlals as
a possible preventive control mcasure against the cassava mealybug. In
Okoli, 0.,0.; tuyinnia, T.; Tgbokwe, M.C.; Odurukwe, S.0.; Okeke, J.E.;
Okercke, H.E., eds, International Workshop on Control of Cassava Mecaly-
bug and Green Spider Mite, Unudike, Nigeria, 1981, Proceedings. Nigeria,
National Root Crops Rescarch Institute. pp.133-136. Fngl., Sum. Engl., 3
Refs, [TITA, ovo Road, P,M.B. 5320, Ibadan, Niperia)

Cassava, Phenacocous manihoti, Tnsect control, Cuttings. Zaire,

Planting cassava cuttings cowpletely buried in the soil as a possible
preventive  control  measure  apainst  the  cassava mealyvbupg  (Phenacoccus
nanihoti) was investipated, Conserved infested materials were buried in
the <oil at 0, 5, 10, 30, 40, and 50 cm depth and removed after 1, 3, 5,
and 7 davs for planting in a greenhouse. A treatment of cuttings with
dimethoate at the rate of 0.1%4 was included fer comparlison. No mealybug
was found on the insceticide~treated cuttings or on cuttings kept in the
soil at 5 em for 5 and 7 days or on those kept at a depth of 10 cm or more
tor 3 days or nore. (Auther's summary) POl

0076

19584 NWOKEDD, P.Mo;  NWANDIEOM, G.l. 1982, Cassava stem dipper as a
means of mechanieal wealybug control, In Okoli, 0.0.; Enyinnia, T.;
[ghokwe, M.C,; Odurukwe, S,0,.3 Okcke, J.E.; Okercke, H.E., eds. Interna-
tional Workshop on Control of Cassava Mealybug and Green Splder Mite,
tmudike, Nigeria, 1981, Proceedings. Nigeria, National Root Crops
Research Institute. pp.103-105. ¥Engl., Sum., FEngl., 3 Refs, [National
Root Crops Research Inst., P.M,B. 1006, Umudike, Umuahia, Imo State,
Nigerial

Cassava., Phenacoccus manihoti.  Inseet control. Agrieultural equipment.
Cuttinpgs., Nigeria.

Consldering the severce damage caused by the cassava mealybup (Phenacoccus
manihoti) in cassava crops In Nigeria, and the resulting shortage of gari
and CF, the National Root Crops Resecarch Instliture, bemieiike, Umuahia, Imo
State, desipned and fabricoted a cassava stem dipper to aid the farmers in
treating cassava stem cuttings with chemicals before planting, since some
of the chemicals are pofsonous. The dipper also serves in commercializing
the treatment of cassava stems tor large- and small-scale farmers. This
portable machive cuan treat up to 400 cassava stem cuttings in 2 min and is
very simple to tabricate by local blacksmiths. (Author's summary) FOI

0077
19592 OKEKE, J.E.;  FNE, L.S.0.; ATU, U.G. 1982, Mealybug (Phenacoccus
manihoti Mat-Ferr) and green splder mite (Mononychellus tanajoa Bondar)
threat to cassava Industry in Nigeria: strategies for control at the
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National Root Crops Research Institute, Umudike, Nigeria. In  Okoli,
0,0,; Enyiania, T.; Igbokwe, M.C.; Odurukwe, $.0.; Okeke, J.E.3 Okereke,
H.E., eds. Tatcrnational Workchop on Control of Cassava Mealybug and
Green  Spider Mite, Umudike, Niperia, 1981, Proceedings, Nigeria,
National Root Crops Kesearch Institute. pp.t47-153, ¥ngl., Sum, Engl.,
12 Refs., Tllus. [National Root Crops Research Inst., P.MJB. 1006,
Umudike, tmuahia, Inmo State, Nigerial

Cassava, Phenacoccus manihotd, Mononychellus tanajoa. losect control, Mite
control. Resistance., Biological control. Predators. Nigeria,

liistory, spread, and scope of cassava realvhuy (Phenacoccus manihoti) and
preen  spider mite  (Mononvehellus tanajoa)  infestation in Nigerfa are
discussed, The effect on the national cconoms s estimated in terms of
price trend of the basic staple, which has Incereased by over 300% since
1977 base vear. A l-phase control strategy, crisis management and develop=
ment of durable permanent solution, is described. (Author's suasmary) FOL

078

19580 OKOLT, ¢.0, 1982, Prospects of breeding for host plant resistance
to cassava mealvbuy (Phenacoccus manihoti) and to green spider mites of
cassava (Mononvehellus tanajoa). In 3 Envinmia, T.; Igbokwe,
M.Cos Odurnkwe, S.0.3 Okeke, Jd.E.3 Okercke, H.E., cds. International
Workshop on Contrel ot Cassava Mealvbug and Green Spider Mite, Umudike,
Nigeria, 1981, TVProceedings., Nigeria, National Root Crops Research
Institute. pp.70'-75, Engl,, Sum. Engl., 16 Refs. [Kational Root Crops
Research tnst., PoMUB, 1006, Unudike, Umuabia, Imo State, Nigerial

Cassava.  Phenacoccus manthoti. Mononvehellus  tanajea. Plant  breeding.
Resistance, Nigeria.

The cassava mealvhuy  (Phenacoceus maniboti) and the green spider mite
(Mononvehellus tanajoa) ocenr mostly during the dry season in Nigeria.
Cassava var. that recover quickly from damage duce to these pests at the
onset of rains have been identified as well as var., that mature before the
pests build up to economic injury levels in lave dry secason, Although the
components  of {dentificd resistance are vet to be known, prospects of

sclecting other clones and species with varving degrees of one or more
components of resistance as well as of combining these compenents in a
breeding pepulation are discussed, (Author's summary) FOL

0079

19579 oYOLU, C, 1982, Field observation on tuber yield and quality of
two cultivars ot ecarly season cassava subsequently infested by mealybug
(Phenacoccus manihoti Mat~Ferr)., In Okoli, 0.0.; Enyinnia, T.; Ighokwe,
M.Cos Odurukwe, S.0.; Okcke, J.E.; Okereke, H.E., eds. International
Workshop on Control of Cassava Mealvbupg and Green Spider Mite, Umudike,
Nigeria, 1981, Procecdings. Nigeria, National Root Crops Research
Institute, pp.65-71. Engl., Sum. Fngl., 5 Refs., Tllus. [Dept. of Crop
Science, bniv., of Nigeria, Anambra State, Nsukka, Nigerial

Cassava. Cultivars. Root productivity. Phenacoccus manihoti. Nigeria,

Two cassava cv,, Swupgo and 60506, planted in April 1980 in the University
Farm at Nsukka, Nigerta, were seriously infested by mealybug (Phenacoccus
manfhoti) by Dec, 1980, Vepgetative regrowth occurred in both cv. from the
onscet  of the rains in April 1981, When the crops were harvested in
June/July 1981, both ev. had satisfactory gross tuber vields., The tubers in
60506 were, however, more varfable In quality than in Nwugo. Some tubers

38



in 60506 had decomposed, some softened ('bread') while less than 60% of the
tubers were fresh, Consequently net tuber yield was significantlyv lower in
60506 than in Nwugo. (Author's summary) FOIL

0080
19557  »saiicK, J, 1983, Agroecology of the cassava lacebug. Ph.b, Thesis.
Lthaca, N.Y., Cornell University, 152p. Ensl., Sum. Engl., 82 Refs.,
I1lus,

Cassava. Vatiga manihotae. Insect biology. Ecology. Intercropping. Maize.
Beans. Entomology. Colombia. Mexico.

Informat{on is given on the ccology, agroecology, and management of Vatiga
manihotae, irscct-plant interaction, potential control methods, lacebug
abundance and consumer conen. in simple and complex communities, dispersal
of the inmsect, and importance of temporal and spatial scales. Regarding the
distribution and incidence of V. manihotae several methods were used to
determine the population dynamics in the field and lab., plant-insect
interactiens, inscet responses to the environmental parameters, predator-
prey relations, and biogeographic distributions. The phyllogenctic affini-
ty of V. manthotac with the family Tingidac was evident in Its high repro-
ductive rate and a marked response to seasonality (a characteristic of the
host too). The simplistic generalizations on tropical biolopy were over-
riden and the fmportance of a more detailed examination of the habitat is
emphasized,  Some of  the suggested control strategies are: release of
predators (Chrysopa valida, Zelus nugax), breeding for cassava resistance,
trap cropping with wild Manihot spp., defoliation, and cultural practices
that favor small-scale caitivations. The mechanisw that determines the
increase of V. manthotac in traditional maize-cassava polycultures was
studied and ;wmnnmd with other crops (beans-cassava, weeds-cassava, and
cassava in monoenlture and multiclonal cassava). This mechanism consists in
consumer conen, (more insccts are concentrated on less plants), explained
by thelr movement through passive dispersion by the wind, randowm lmmigra-
tion fnto a ficld, and local sclection of the host plant. Polycultures that
do not affect leaf density do not have this mechanism, while sparsely
planted monoculturcs also cencentrate inscet concn., on the reduced re-
source. Other mechanisms were experimentally rejected.  Patterns of coloni-
zation were found to affect the biology of V. manihotae and cropping
systems, Dispersal studies with diftfusion modeling and dispersion aaalyses
conclude that at a local scale (plant-to-plant), inscct movement Ls random
as well as the immigration into new fields and from one field to another.
However, the dispersion within mature fields and over Colombia was wide-
spread and aggregated. The insect moved more frequently during the evening
when the wind and humidity were low, V. manihotae illustrated the impor-
tance of the temporal and spatial scales for the fmpact of dispersal,
(Summary by T.B. Trans. by L,M.F.) FOI

00681

18445  SCARDINI, D.M.B. 1982, Uso da armadilha luminosa no controle do
mandarovi da mandioca, no municipio de linhares, Espirito Santo. (Use of
a light trap to control the cassava horoworm, Erinnyis ecllo, in the
municipality of Linhares, Espirito Santo). Cariacica-FS, Brasil, Empresa
Capixaba de Pesquisa Agropecuiria, Comunicado Técenico no.10. 7p. Porc.,
s, [Empresa Capixaba de Pesquisa Agropecuiria, C.P. 125, 29,154
Campo Grande, Cariacica~ES, Brasil}]

Cassava. Fntomology. Erinuvis ello. Agricultural equipment. Insect control,
Brazil,
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A model tor constructineg o Tighe reae o wivery this trap is designed to
provide cassava growers of the state of Espfrito Santo, Brazil, with an
inteprated control svstem of the cassava horoworm (Erinnvis ello), The
fnstallment ot the trep in the center ot a 6-ha crop in linhares gave data
on the insect population curve, allowed pest attacks to be aveided, and
notably reduced the use of pesticides tor its contrel, The protective
efficiency of the trap bas been determined in arcas up to 20 h in other
states, The trap is installed on posts 1w above cassava foliage. A list of
necessary materials s included as well asc cexplanatory diagrams for trap
construction, (Summary by FDITEC, Trans, by LM FL) FOIL

0082
19596 UKPA, . EMEHUTE, UK ULy EZVLIKE, T.0, 1980, Control of cassava
mealybug  and  preen spider nmite  in Nigerin: problem, progress and
prospects. In Okoli, 0.0.; Pavionia, T.y Ipbokwe, M.Coy Odurukwe, §.0.;
Okcke, J.F.; oOkercke, H.E,, eds. International Workshop on Control of
Cassava  Mealvbug  and  Green Spider  Mite, twoudike, Nigeria, 1981,
Proceedings. Nigeria, Natfonal Root Crops Research Institute,
pp o d73=177.0 Eagl., Sum. Fnpl., 7 Refs. [National Koot Crops Research
Inst., MoB. 006, Urudike, Unuahia, ITmo State, Nigerial

mihoti. Mononyvchellus tanajoa. Insect control. Mite
trol, Predators, Nigeria,

Vi,
control,

Problems  found  in the control  of  the cassava mealybup  (Phenacoecus
manihot iy qnd the green spider mite (Monenychellu  tanajoa) in Nigeria are

disceusseds A proposal that cassava pests and discases may be controlled if

var, are gprown in their appropriate cceological zones using recommended
technolopy is advanced, Three ccological zones (rain forest, savannah, and
derived savannah) are viewed as the most suitable for cassava production in
Higeria. Lcotvpe selection, based on an interdisciplinary approach, is in
progress to fdentify suitable var, for these zones., Quick, effective, and
cheap answers to such complex problems as the mealvbug, the green spider
mite, and CBB  (¥anthomonas manihotls) are needed. The advantages of
collaborative research among scientists are emphasized. The possible role
of Amblvseius fustis as a biocontrol agent for M. tanajoa is discussed.
(Author's summarv) FOI

0083
19995  UMEH, F.D.N. 1982, Bilological studies on Hyvperaspis marmottani
Fairm. (Col., Coccinellidae), a predator of the cassava mealybug
Phenacoccus manihoti Mat-Ferr, (Hom., Pscudococcidae). Zeitschrife fiir
Angewandte Intomologic Y4(5):530-532, Fngl., Sum. Engl,, Germ., 4 Refs.
[Dept. of Science Technology, Inst. of Management & Technology, P.M.B.
1079, Fangu, Nigeria]

Cassava,  Phenacoccus manihoti,  Predators.  Jusect biologv, Entomology.
Niperia.

Hyperaspis marmottani, occurring widely in SE Nigeria, is a potentially
effective predator of the cassiva mealvbuy, Phenacoccus manihoti. 1t took
abort U8 dave tor Poomarmettani to complete development at 2B°C, passing
through the oy, 4 Tavvaly, o prepupal, and pupal instars. The duration of
the larva, prepupa, and pupa was L9, 2.0, and 9.1 davs, resp. All the
Tarval dnctars and the adult ted actively on the different stages of the
realvbug,  Hoo rmarmottani controlys cacsava mealybug by 2 methods: by
mechanically dinjurine and killing them and by predation. The larvace and
adults are secrverive, hiding under the epp masses, cracks, and curled up
leaves, (Author's ummary) 0l
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19585 UMEH, E.D.N. 1982, Hyperaspis marmottani, a potentially effective
predator of Phenacoccus manfhoti, In Okoll, 0.0.; Fnyinnia, T.; Tybokwe,
M.C.; Odurukwe, S.0.; Okeke, J.E.; Okercke, H.FE,, eds. International
Workshop on Control of Cassava Mealyvbup and Green Spider Mite, Umudike,
Nigeria, 1941, Frocceedings, Nipgeria, National Root Crops Rescarch
Institute, ppJ07-1100 Enpl., Sum. Eogl., Illus, [bept. of Science
Technolopy, Inst. of  Management &  Technology, PoMB. 1079, Enupu,
Nigerial

Cassava, Phenacoceus manihoti, Predators, Biological control, Entomology.
Nigeria.

Population levels of Phenacocens manihoti and Hyperaspis marmottani were
nonitored over a period of 7 mo. Lo assess the potentiality  of H.
marmottani for biological control of Poomanihoti. Field obscervations on
some aspects of {ts hiolopy and prt']imin:nj.'_l;lh. investigations ot its mode
of predation were atso made, Ho marmottani larvae and adults were observed
to control P, nmaniboti in 2 wavs: (10 mechaniceal injury and subsequent
death, () p?('r!:Tt“inn. Mhe Ist instars of P m:!nilll_l__i_ are usually swallowed
whole by the predators, particularly the Tadnlts, whereas only the abdomen
of the lirger prevs was swallowed, the head and thorax being cut off and
discarded. The predator hider under egy masses, {fn cracks, and under curled
up leaves. (Author's sumpary) 10l

See also 00273 004 0085 0091 0095 0096 0097 0100
0165 0173

FO3  Injurious Mites and their Control

0085

19576 AFINLOSOTE, T.A. 1982, Report of investigations on the green spider
mite  (Mononvehellus  tanajua) and  the cassava mealybug  (Phenacoccus
manihoti) at the Institute of Agricultural Rescarch and Training,
Ibadan, Niperfa, In okoli, 0.0.; Envinnia, T.; Igbokwe, M.C.; 0durukwe,
A.003 Okeke, J.Eo; Okercke, HUE., eds, International Workshoen on Control
of  Cassava Mealvbup and Green Spider Mite, Umudike, Nigeria, 1981,
Proceedings. Nigeria, Navional Root Crops Research Institute. pp.a0-42,
Engl., Sum, Engl., 2 Refs, [lnst. of agricultural Research & Training,
Unfve of ITte, POMLE, 5020, Moor Plantation, lbadan, Nigerlal

Cassava,  Mononvehellus  tanajea.  Phenacoccus  manihoti,  Mite  control.
Biological control, Insecticides. Nigeria,

A hrief cummary of the investigations conducted on the preen spider mlte
(Mononvchellus tanajoa) and the cassava mealybuy (Phenacoceus manihoti) at
the Institute of Aprienltural Research and Training, Ibadan, Nigeria, is
plven. Investigatione were carried out on the seasonal trend of the green
spider mite population and its relationship with weather factors, cffects
of planting time on the vield of cassava attacked by green spider mites,
chemical control trials, and some aspects of the biologieal control. Future
plans of the Institute regarding pests are also discussed, (Extracted from
author's summary) FO3

OUB6
o517 BERNARDO, E.N, 3 ESGUERRA, N.M. 1981, Scasonal abundance of red
spider mite and {ts predators on selected cassava accessions. Annals of
Tropical Research 3(3):199-205, Engl., Sum. FEngl., 4 Refl- 11lus,



[Dept. of Plant Protection, Visayas State College of Agriculture,
Bavbav, Leyte 7127, Philippines]

Cassiava, Tetranvehus kanzawaf, Predators, Cultivars., Resistance.
Philippines,

The  seasonal abundance o the cassava red spider mite (Tetranvchus
ranzawai) and its predators in onnsprayed cassava plantinge at the Visayas
State College ot Agriculture, Philippines, is reported. The possible effect
of prevarling  environmental  conditfons on Insect  population and the
appropriate time to plant cassava to avold scevere mite damage during the
critical growth stape of the plant were studied. In an unsprayed cassava
planting, the cassava red spider mite popuiation fluctuated In  lesser
myynitude in voderately resistant Accessions 8, 12, and 46 than in Golden
Tellow and susceeptible Accessions 35, 36, and 38, Irrespective of the
susceptibitity level, population buildup ot the splder mite occurred during
few raintall roy o which,  during the 2-vr period covered, were trom Dec.
PO te Aprid 1oy, Auyn and Sept. 1979, and in Mayv, June, and July 1980,
In some instances, tactors other than rafnfall scemed to reduce mite
population, lemp. and BE did not show adverse effect on spider mite
population, Predaceons insects such as coccinellid and staphylinid beetles,
cecidomviid 1lv, and thrips  (in  decreasing  order of  abundance) and
predaceous phvtoseitd mites {luctuated fn population density only slightly
andoshowed win. buildup despite the presence ol high mite population.
Factors other  than predators could have helped also in reducing mite
population in certain months, Tt {s supgested that tield planting should be
plasned sueh that the eritical stape of growth of cassava (3-95 mo. after
plant i) will not coincide with the population peaks of the cassava red
spider wite to aveid signiticant loss in tuber yicld. (Author's summary)
O3

0087
19510 EZULIEE, T.0.; ODEBIYVL, J.A. 198%, Functional response of Amblyselus
fs (Avavina Phvtosetidace) te increasing prey density. In Okoli,
Eovinnia, T.; Ipbokwe, M.C.; Odurukwe, §.0.3 Okeke, J.E.; Okerecke,
Hobe, edse International Workshop on Control of Cassava Mcalvbug and
Green Spider Mite, Umudike, Nigeria, 1981, Proceedings, Nigerla,
National Root Crops Research Tastitute. pp )1i=117. Engl., Sum. Engl.,
17 Refs., Illus. [(National Root Crops Research lInst., P.M.B. 1006,
Umudike, Umuahia, tmo Stare, Nigerial

Cassava, Oligonvehus possvpii. Mononvehelles tanajea. Predators, Biological
control, Mite control, Niperia.

Ambly sefus fustis, a phvtoseiid mite, was found preying on both the red
spider mite, Oliponvehus wsosvpli, and the green spider mite, Mononychellus
tanajoa. A, fustisc consumed epes, larvae, nvmphs, and adults of the preys.
There was ne soipniticant ditterence in the rate of consumption of the
phytophagous mites. The functional response of A fustis to increasing prey
density wae determined at 5 levels of preyv densities: 10, 20, 30, 40, and
S0 adults of 0. possypii. The datly prey consmmption of mated A. fustis
male and temale  increased pradually untit the densfty  reached 30 and
thereatter declined with further incereace in prev density. Thus the optimum
prevodensity was 30/dav. Although the no. of epgs laid at the optimum prey
density was pemerically higher, this was not signiiicantly higher than the
nos of egps laid at other prev densities, (Author's summarv) FO3

0088
19575  BYTIRA, Z.M0 1982, Mononvehellus tanafoa (Bondar): implications and
appreach to its management. In Okoli, 0,0.; Enyinnia, T.; lghokwe, M.C.;




Odurukwe, $.0.; Okeke, J.E.; Okereke, W.E,, eds. International Workshop
on Contrel of Cassava Mealybug and Green Spider Mite, Umudike, Nigeria,
1981, Proceedinps, Nigeria, National Root Crops Research Institute.
pp.47-b4, Engl., Sum, Engl., 32 Refs, | International Service for
National Agriculrural Rescarch, P.0, Box 93375, 2509Ad, The Haguc,
the Netherlands)

Cassava. Moponvchellus tanajoa. Mite control, Insecticides. Biologfcal
control. Predators, Nigeria,

Twentv-eight tetranvehid species associated with cassava ave discussed and
thelr alternate host plants listed. Mononvehellus tanajoa is recognized as
the most destructive, The existence ot the various tetranvehids as pests of
cassava and the increasfng fmportance of cassava as a food crop in develop-
ing countriecs reflect a potential danger through new pest introductlons or
increased eccenomic status of mites as cassava pests, Strict sanitation
during transfer of plant wmaterial is advocated. Since its introduction in
Atrica, M. tanajoa has spread from Fast Africa where it was initially
recorded in Uganda in 1974 to Central and West Africa. Var. difterences,
climate, and weather and soil conditions affect the severity of damage.
There is a resistance/rolerance factor in some var, of cultivated cassava
and wild Manihet species, Agronomic factors that minimize infestation and
damage are discussed. Present knowledge indiecates that many predators feed
on  the different stapes of M. tanajoa. The list, their status, and
prev/host relationship are discussed. Prospects of chemical, biolegical,
and  Inteprated contrel are reviewed. An  intepratea management  system
incorporating resistant, quick-maturing cassava var,, suitabie agronomic
factors, and the use of selected but effective biologlical control agents in
a well integrated formula is propesed for the control of the green cassava
mite. (Author's summary) FO3

0089

19572 PILLTIAT, K.S.; PAL/ZNISWAMI, M.S, 1982, Assessment of loss in yield
due to spider mites damage on cassava in India. 1n Okoli, 0.0.3
Fnyinnfa, T.; Igbokwe, HM.C.; Odurukwe, S.0.; Okeke, J.FE.; Okereke, H.T.,
cds, Tnternational Workshop on Control of Cassava Mealybug and Green
Spider Mite, Unudike, Nigeria, 1981, Proceedings. Nigeria, National Root
Crops Rescarch Institute. pp.28-32.0 Fngl., Sum. Engl., 5

5 Refs. [Central
Tuber Crops Rescarch Inst., Trivandrum 645017, Kerala, indial

Cassava,  Futetranvehus  orientalis, Oligonvchus biharensis. Tetranychus
cinnabarinus. Tetranvchus neocaledonicus, Productivity, Cultivars. India,

Detailed studies of cassava vieid Toss due to the spider nites (Oligonyvchus
biharensis, Futetranvchus coricentalis, Tetranvehus cinnabarinus, and T,
neocaledonicus) in India are described. The studies were conducted during 2
planting seasens for 4 vr under rainfed conditions, with 3 commonly
cultivated var. (H=2304, H=1687, and Malavan 4), Fxptl, results showed that
the vield loss due to the spider mites ranged from 17,82 to 33,117,
Theretore, these mites are considered as potential pes of cassava and
their control will pive enhanced cconomic vield, (Author summary) F03

See also 0023 0060 0062 0065 0066 ou67 Q069 0074
0077 0078 0082 0093 0095 0096 0097
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GO0 GENETICS ARD PLANT BREEDING

GOl _Breeding, Germplasm, Varictivs and Clones, Selection

0090
[RRI CENTRO INTERNACTONAL DE AGRICULTURA TROPICAL. 1981, Desarrollo de
permeplasmr,  (Gerpplasn development).  In « Programa de Yuca.

Intevpe Anval 1981, Calf, Colowbia. pp.127=T46, Span., 1llus, [CIAT,
Apartade Adreo 6718, Calt, Colomhial

Alao in Fnglich,

Cassava, Cavsava proprams,  Germplasm.  Cultivars. Adaptation. Selection.
Poot productivitve Dry matter, HCY content. Res stance. Injurious mites.,
Santhomonas mihot {s. Sphacelomn manihoticola,  Phoma. Harvest indes.

Propagation. Seed. Germination, Boots, Joaves. Colombia,

Puring 1981 the introduction of persplasm wae continued with an additional
LA7 clones rrom Brasil in the form uf aseptic neristem cultures. Cassava
sertplasu bank evaluation 1or asaptation, resistance to discascs and pests,
vleld, and root quality is in progress in the north coast of Colombia
Cledia Luna,  Fooseca,  and Valledupar), Carimapuna  (Llanos Orientales),
Popavin, and Paluira, General eharacteristies ol permplasm accesslons

include: Tow vield potential of the mijority of existing accessions (low
HD 5 dow trequencey of accessions with high resistance to anv given discase
aropesty o very low frequency of accessions having combined hipgh resistance
te alt discases and pests inoa given regiony Hmited range of adaptation of
A plven aceessions Much variability to be cxploited in breeding exists,
Gene  pools are being formed tor each cdaphoclimatic zone, Studies on
methads for fmproving celection cetticiency by earlv pgeneration selection
within  cassava-prowing  edaphoclimatic  zones  in Colombia are  being
continned, Advinces in scereening for early maturity, the use ot herbicide
miztures for sced: and transplants, and the reevaluation of  accessions
selected tor lew root HEN levels are reported. (Summary by EDITEC, Trans,
by L.MLFL) GO

0091
FRUTO CENTRO INTERNACTONAL  DE AGRICELTURA TROPICAL. 1981, Mejoramiento
varfetal, (Varietal improvement). In . Programa de Yuca. Iunforme
Annal 1481, Cali, Colombia. pp.147-172, Span., 1llus, [CIAT, Apartado
Acren 6713, Cali, Cotombial

Also dn Enplish,

Cascava, Cassavae programs. Plant brecding, Root productivity, Cultivars,
Xanthomonas anihotis. sphacelomy manihoticola. Resfstance. Symptomatology.
Cottings. Dry matter. Roots, Deterioration. HON content, Colombia,

buring 1981 penotvpe evaluation and scelect jon continued at the TCA (Insti-
tuto Colombiane Agropecuario)-Caribia and the LCA-CIAT=-Carimagua stations
and at ClAT-Palmira, consldered representative sites, resp., ot (1) low-
input  technolosy with mediom to high tertility sofls in hot, lowland
troples fedaphoclimatic »zone 1), (2) low- to medium=input technology with
crtremely low fertility soils in the tropical siavannas (edaphoclimatic zone
PRy and o) tow-input teehnelopy with hipgh fertility soils in the med{um
alty tropics Cedaphoclimatic zone V), In zone IV, there has been o steady
upward trend in root vield as oor 1973, with current av. vields of 40 t/ha
and max, vields ot b0 t/ha with wore than 355 DL In rone I, av, viclds of
A0 t/ha with more than 307 DM are also obtained. In sone 11, Foclones have

1



already outyielded local cv., mainly due to improved resistance to CBE and
superelongation  discase  (Sphaceloma  manihoticola).  Advances in vield
stability were analyzed on the basis of spatial stability (macro and
microspatial), system stability  (over tertility  levels and over tarm
management), and  temporal stability (especially regarding the nature of
resistance to CBE and the superelongation discase, quality of planting
stakes, deterforation of c¢v., and unforescen tactors). Aspects related to
cconomicabdy valid vields are analyzed: root DM content and cating qualicty,
root perishability, HCN content, and case or harvest. CIAT's capacity for
production and distribution of hyvbrid seeds has increaced; 30,000 seeds are
used cach year din the selection process and approx. another 20,000 sceds
are sent to collaborating national proprams, (Suwmmary by EDITEC, Trans. by
L.MUFO) GOt

0oy
19564 CHAVES, Lod. 1982, Um wedelo nao-lincar aplicado  ao estudo das
Interacoes de gendtipos com ambicntes. (A nonlinear model applied to the
study of penotvpe-environment interactions). Tesce Mag.Sce. Pivacicaba-$p,
Brasil, Escola Superior de aAgriculeura luiz de Queirosr da Universidade
de Sao Paulo. Mip, Port., Sum, Port,, Fngl., 47 Refs,

Cassava, Cenetica, Statistical analvsis. Plant breeding,  Productivicy,
Feolopgy, Genotypes, Colombia,

The analvsis of genotype-environnent interaction was based on a nonlinear
model, which is multiplicative in penetic and environmental parameters,
under  the  acsumption that  the  ecovironment  acts multiplicatively on
penotypes, Mathematical deductions provided the basis for verifying some

fnplications o the multiplicative action of the environment and penotyvpes
oncome plant breeding aspects, Exptl, vield data of soybean, wheat,
cassava, maize, and  Common  bhean  cv.  were analyzed to determine che
applicability o the nonltinecar model to penotype-environment interaction
studies.  For  sovbean,  cassava, and  wheat, results showed  that  the
miltiplicative model was similar to the lincar model. For maize and common
bean data, the uwonlincar model firted bettoer than the linear model; for
opaque maize, normal maize, and common hean data, the nonlinear model
accounted tor 16,9, U R, and 10,17 ot the interaction sum of sSquaAres, resp,
efficient than the
others, as far as the power of Titness is concerned, The application of the
residual sum ol squares of the nonlinear wodel in neasuring the similarvivy

The medel transtormed to logarithmic scale was le

ot locations,  with  respect  to penotvpe—environment  interaction, was
investigated, Such suwm of squares was compared with that due to interaction
in the linear wodel and also with part of the interaction sum of squares
that is due to lack of corrclation of the cv. means between locations, Such
comparison  showed no apparent  differences between  the statistics for
measuring  the distance between  locations  in agglomevations  srtudies,
(Auther's summary) 601

0093
8975 EMPRESA  BRASTLEIRA  DE PESQUISA  AGROPFCUARIA.  CENTRO NACTONAL DE
PESOUISA DE MANDIOCA ¥ FRUTTCULTURA. 1979, Projeto mandioca. (Cassava
progran). 1In __+ Relatorio tdéenico anual do Centro N ~ional de
Pesquisa de Mandioca o Frutteultura 1977, Cruz das Almas=BA, Brasil,
pp.20=56, Port,, tllus,

Cassava, Cassava programs, Plant breeding, Sermplavn,  Roog productivity,
Dry matter, Tubers, lLeaves, Stems. Cuttings, Cultivars, Selection. Starch
content ., Germination, Propagation, Spacing. Minerals, Mononvehel tus
tanajea. Predators. Biological control. Frinnyis cilo, Weeding, Herbicides,

45
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vanthomenas  manihotls. Cercospora  henninpgsii. Sphaceloma manihioticola.

Resistance, Brasil,

Results of research on cassava carried out during 1976-7/ at the Centro
Secional de Pesquisa de Mandioca e Fruticultura, in Cruz das Almas, BA,
Brarii, are given. Cenetic breeding is ortented toward improving cassava
productfvity in Brazil. bBotanical and agronomic characteristices of 188 cv.
of  the permplasm bank were assessed, fresh root yields being between
Sor=tih t/ha. Amony  these, 100 cve yicvlding more than 30 t/ha were
setected and crosces were made to  achieve resistance Lo bacteriosis.
Fhesiology work  studied plant prowth  and  developrment  stages and  some
factors attecting these processes, In particular, the tollowing aspects
were otudied:  the acenmulation of DM and  the chemical composition of
different cov., sceveral rapid propagation pethods, the eftect of growth
repulators on rooting of young stems, induction of flowering, influcnce of
the size of cuttings and no. ot branches on plant height, -oot and canopy
production, no. ol storage roots, Plant development was o @0 analyzed on
the basic of DM acenmulation and the influence of plant density on the
porformance ot ditferent cve Expt. on plant nutrition were conducted
vegarding: levels and wi ot fertiliver application (N, P, and K, and
others such as Ca, 8, aud micronutrients); control ot zi_olmn\'chullns
tanajoa, 'lut_r.mw‘hns: urticae, T. ncocaledonicus, and Erinnvis elleo. The

hinluuit.xl_rufxlrn] of E. ello with Bacillus thuringiensis was asscssed and
2 oparasites (Buphorecera sp. and Telenomus sp.) were observed. The toxicity
ot ditferent herbicides during various stages of the prowth cycle and the
critical period  of  weed  competition  was determined,  Resistance  to
santhomonas manihotis, Cercosporidium henningsif, and Cercospora vicosae
amined. The cotrect of plant denstty on crop yield was studied.
Trans. by L.M.F.) GUI

Wis o N
(Summary by EDITE

0094
19991  CALINDU R., G.A. 1982, Caracterlzacidon morfoléglea de germoplasma de
yaca  Manihot esculenta Crantz, (Morphological characterization of
cassava germplasm). Tesis Ing.Agr. Zapopan, Jalisco, Universidad de
Guadalajara. 81p. Span., Sum. Span., 32 Refs., Tllus.

Cassava. Germplasm,  Plant  anatomy. Leaves. Stems. Roots. Agronomic
characters. Cultivars., Mexico,

The cassava permplasm existing in Mexico was assessed and outstanding
collections were identitied and those with similar characteristics grouped.
In 1980 the 157 caseava collections 116 national cv. and 41 exotic cv.)
existing in the permplasm bank of  the Campo Agricola FExptl. Cotaxtla
(CAECOT) weve planted on this cxprl, field. These were cvaluated consider-
ing worpholopical! and  agronomic characteristics, The information was
analveed throupgh apronomic menftoring and technigues of numeric taxonomy,
naing the complement  of the corrvelation coefficient (re=l-r). Results
indicate that 149 caseava collections were cvaluated of which the following
wore selected as promising on the hasis of agronemic characteristics and
Cield observations: Bip Yar Marllic Hill, Bunch ot Keys, Sin nombre H-56-1,
SGed Ah=(=00=0,  SG=A45=0=54=10, MN=U, MN-00, MN-69, MEN-53, MN=RD, MN-53,
and Cobana. The classitication by numeric taxonomy using the complement of
the correlation coeftficiert (re) at a level of 0,63 diesimilarity prouped
the sollections in 20 well=detined groups, which was verit fed in the field,
and the elassitication at a level of 0,90 dissimiiarity prouped the materi-
als inte 7 pronps, on the basis ot this latter classitivation, the distri-
ting in Mexico and their possible

bution of the sroups of cassavia o
origin wie made, tabing into consideration the relationship with exotic
collections. (Author's cupmary, Trans, by LMUFOY GOL
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0095
19214 HAHN, S.K. 1983, Cassava research to overcome the constraints to
production and use in Africa. In Delange, F.; Ahluwalia, R., eds.
Cassava Toxicity and Thyroid: Rescarch and Public Health Lssues, Ottawa,
Canada, 1982,  Procecdings of a  workshop. (Ottawa, International
Development  Research Centre. {DRC=207e¢. pp.93-102. Engl., 20 Refs,,
[Tlus. [TITA, Ovo Road, P.M.B, 5320, Ibadan, Nigerial

ssava.  Cassava  programs.  Research.  Cassava  African mosaic  virus,
Xanthomonas  manihot s, Phenacocceus  manihoti.  Mononvehellus  tanajoa.
Nematodes, Insect control. Mite contrel, Disease control. Weeding, Plant
breeding, HCN content. Cyvanides. lLeaves, Protein content, Detoxification,
Migeria.,

Cassava, a staple food crop in Africa, provides rmore than 500 ot the
caloric  requirement  tor  over 200 million  inhabitants.  Despite  its
importance vields are declining mainiy due to discases such as CAMD, CBB,
and anthracnese (Collerotrichum spp.), and fnsect pests such as cassava
mealvbug  (Phenacocer manihoti), precen spider mite (:\l_»nnn‘:chcl]ui
Ltanajoa), and prasshoppers (Zonocerus Spp. ). Other contributory
constraints  include  root-knot  nematodes  (Meloidogvne  incoenita  and M.
javanica) and weed competition, both of which could be reduced thrnuEh
fmproved cultural practices. Disease and  inscct  control need. to be
achieved primarily through resistant var. and partly through biological
control, Already clones resistant to the cassava mealvbup and the green
splder mite have been identiffed. Cassava contalns o Targe amount of
cvanide both in the tuberous roots and leaves, which {s reduced by tedious

labor—intensive processing procedures, These are accomplished tollowing
traditional methods, each of which removes ditterent amounts of cvanide,
Root processing methods are more successful in reducing cyanfde levels than
Teaf processing methods, where the cyanide content remains relatively high,
The  International  Institute  of  Tropical aAgriculture  (11TA),  Uhadan,
Nigeria, has undertaken bhreeding for low cvanide since 1973 through
continuous recombinations and sclections based on the plcrate lear test.
Low eyanide var, generally had a poorer performance than high cvanide var,
However, relatively hlgh-vielding low cvanide var., resistant to CAMD and
CBB, have been produced. (Summary by J.R.) €01

(096
18946 HERSHEY, C.H, 1982, Mejoramiento de la  yuca para adaptacién en
condiciones de estrés: desarrollo de una netodologia,  (Breeding in
cassava  for adaptation to  stress  conditions:  development  of  a
methodology).,  Cali, Colombia, Centro  Internacional de Agricultura
Tropical, Serie Seminarios lInternos SFE-15-82. 1fp., Span., 7 Refs.,
Thes, [CIAT, Apartade Adreo 6713, Cali, Colombial]

Cassava. Plant breeding., Hybridizing., Selection. Adaptation. Cermpla. n,
Soil requirements, Climatic requirement.. Bacterioses. Mycoses, Viroses,
Injurious insccts, Injurions mites, Colombia,

Several phvsical and biological factors that timlt cassava productivity are
described:  temp,  and  photeperiod,  soil water availability, RH, soil
characteristics (fertility and pH) . md pests and diseases. Six edapho-
climatic zones (FCZ2) for cassava production arve defined on the bavis og
temp.:  tewland tropice, FCZ 01 (low to moderate rainfall and long drv
seasen;  high annual temp.), RCZ 0 (moderate to high raintall on acid,
infertile seiler, and FCZ % (no narked dry ceasen, hivh raiontall, high
copnstant RH); intermediaote alty tropics, FCZ hiphland tropics, FCZ 53
and subtroplics, ECZ 6, 4 anique combination ot potential pest and di:
can be identificd tor ecach I'CZ, In Colombia, conditions Yor 5 of

AR
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the 6 ECZ (ECZ 1-%5) have been identified,  CIAT's Improvement strategy
consists of: (1) germplasm collection in difterent Colombjan ECZs; (2)
selection of  parents and formation of gene-pools for each ECZ;  (3)
evaluation ard selection of hybrids within and between the zones; and (4)
recommendations to natfonal programs on the testing of sclected clones and/
or specitic progenies. Pesults obtained using this methodology prove the
high potential existing for fmproving cassava productivity under stress
conditions through var., ifmprovement methods and simple cultural practices.
(Summary by EDITEC. Trans, by L.MJF.) GO

0097
18Y77 INTERNATIONAL INSTITUTE OF TROPICAL. AGRICULTURE. 1981, Root and tuber
improvement program; cassava. In . Annual report 1981, Ibadan,

Nigeria.  pp.4Y-6&.  fogl., 1Tlus.  [1iTA, Ovo Road, P.M.B, 5320,
Ibadar, Nigerial

Cassava. Casseava proprams, Plant breeding, Cultivars. Root productivity.
Bry matter. Gari. Cassava Atfrican mosaice virus. Santhomonas manihotis. HCN
content.  Laboratory  experiments.  Phenacoccus  wanihotd,  Mononychellus
tanajoea. Resistance. Predoror, Biological control, Light., Photoperiod.
Rooting, Root development., N P K. Fertilizers., Flowering. Timing.
Hematodes. Chickwangue. Foofoo, Detoxification processes. Tissue culture.

Nigeria.

studies carried out in 1981 by the Root and Tuber Improvement Program of
the  International  Tostitute  of  Tropical Apriculture in  cassava are
reported, Reparding penetfic fmprovement, the performance of var., during 2
planting seasons was assessed, breeding lines were sercened tor low HCN
content, and 2 wetheds for HON analysis (manual and autoanalyzer) were
compared, Kesistance to hoth the cassava mealvbug (Phenacoceus sp.) are the
preen spider mite (Mononvcehellus tasajoa) is related to the high hair
density on the upper- and undersides of leaves of improved cv. The release
ef 7 natural enemices of the cassava mealybug, Scymnus sp. and Apoanagyrus
lopezi, considerably  reduced pest  populations. Leaf pubescence 1is a
mechanism o resistance to th: cassava preen spider mite, Permeability
changes  jn cassava leaves  drfected with  Xanthomonas campestris  pv,
manihotis were studied as well as the pathoegenicity of some isolates of
Colletotrichum manihotis and tlte role of the insect Pseudotheraptus
devastans in the etiolopy of anthracnose. The effect of light intensity
(shaded  or  unshaded)  and 8K fertilization on  root initiation and
development was examined. Aprononfc characters assoclated with fresh root
vield and the cffect of daylength on cassava flowering were determined. In
capt,  with nematedes,  Meloidogyne  incognita race 2 and M. javanica
produced, resp., an av, of 467 and 671 cggs on cassava cv. TMS 30572 and
TMS 36555, The ceffect of roel size on quality and yield of 3 processed
products  (chickwanpue, 7o, and foofoo) was assessed. The rate of
detoxication of cassava roots atter fermenting {n water was found to
decrease trom 4,45-17.25 mp/100 g fresh we. to 0.13-0,60 mg/100 g, Meristem
culture allows healthy material to be distributed. Progeess in research at
the Camercon National Root Crops Improvement Program and at the Zaircan
wational Manioe Program are given, (Summary by EDITEC. Trans. by L.M.F,)
601

0098
184732 JOs, LS.y BAT, KoVe 1981, Functional male steriiity in cassava.
Current Science 50(23):1035-1036. Engl., 8 Refs., T1llus. [Indian Inst.
of Horticultural Rescarch, Bangalore 560 080, Indial

Cassava. Plant fertilicy. Microsporogenesis. India,

48



Microsporogenesis was  studied in a plant frem a retrapleoid clone of
casvava, which was found to be functionally male sterlle even though it
contained 737 fertile pollen, The failure of the tapetum to degenerate at
the proper time and provide nutrition te the developing pollen prain may be
the cause of the 277 pollen sterility reported in this clone. Although this
clone is pollen fertile, the absence of dehiscence and the retaining of the
pollen indefiniteiyv inside the anthers make it functionally male sterile.
(Summary by EDITEC. Trans., by L.M.F.) GOI

00Y9
20101 FAWANO, K.j;  ROJANARIDPICHED, C. 1983, CGenetic study on post-harvest
root deterioration in cassava, FKasetsart Jdournal 17(2Y:14-26, Engl.,
Sum. Engl., 16 Refs., Thlue. (Depr. of Plant Science, Kasetsart Univ,
Banpkok, Thailand]

Cassava. Roots., Deterioration, Genctics. Post-harvest technolopy, Vascular
streaking, Resistance. Plant breeding, Timing. Colombia,

Postharvest root deterioration or vascular streaking of  cassava clones
(accesvions and bhreeding lTines) was evaluated with harvests at ditrerent
ages (B oand 1Y owol),  seasons  (beginning and ead of  wet season), and
locations (CLAT-Palmira, Carimagua, and Caribia in Colombia) to assess the
effect ot environmental factors on cassava genotypes. Vascular streaking
was sensitive te any of these environmental tactors. Genotvpe = location
{nteraction was hiphly significant sugpesting that final cv. selection
should be carricd ont Jn cach location, Cenetic analysis carrfed out in one
location sugppested that inheritance of vascular streaking was, at least
partly, controlled by additive factors and was quantitative rather than
qualitative. Narrow sense heritabitity of 0,64 was obtained. Vascular
streaking was highly and sipnificantly correlated with root DM content in
all the trials conducted during 7 yr. Since free recombination between
resistance to vancular streaking and high root DM content may not be
possible, the most acceptable balanee between these ! traits should he
defined according to the use of product and cdaphoclimatic econdition of
production area prior to selection program. (Auther's summary) GOl

n1oo
18911  MONTALDO, A,y GUILLEN, R.D,; BARRIOS, J.R.; QUINTERO, F.; AZUAJE, S,
1982, Germoplasma de yuca. (Cassava germplasm). In Seminario Nacional de
Yuca, Maracav, Venezuela, 19800 Revista de la Faculrad de Agronomia.
Alcance no, 31:143=166, Span., Illus., [Univ. Central dc¢ Venezuela, Fac.
de Apron~mTa, Apartado 4579, Maracay, Aragua, Venezuela]

Cassava. Germplasm, Tdentitication, Cultivars., Venezuela,

At the Samin Mache exptl. station in the state of Carabobo, Venezucela, a
collection ot 981 cassava elones is maintained by vegetative reproduction,
Introductions are from different regions of the country (Zuliana and the
central east, the Andes, the Llanos, central region, state of  Sucre,
Guaviana and Territorios Federales, Delta Amacuro, and the Amazons) and {rom
countries such ac Brazil, Colombia, and Costa Rica. The entrv of each
introduction includes o botanical desceription of plant choracteristics,
stetn, leaves, infleorescence, sceds, and roots, Apronomic chservations are

also made  on the  presence  or  absence  of  discases  (hothrvodiplodia
theobromae,  Botrvtis  usp.,  Cercospora  sp.,  Glocesporium o niboris,
Helpinthosporium manihotis, Phyllosticta sp., Rhizoctonia sp., Roscllinia
fpes Yromvees niphace,  Pseudomonas  manfhotis, Xanthomonas manibotis,
mosaic, witches' broom) and pests (Coclosternue vn,, As~fodes sp., Frinnyts
ello, Introphobia brasilicnsis, Silba pendula, /\n:lsﬁuﬁl manihoti, lace
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bugs, thrips, Atta sp.), veaction to the brown streak virus, total root DM,
carbohvdrate &:ﬁ:nt, CP, ether extract (dry basis) and HCN (wet basis).
Other ceriteria for the production of bitter eassava for flour industry are
piven, There are 62 outstanding clones in the collection; thelr character-
{stics are piven In table form. Clones 2402, 2384, 2156, 2436, 2385, 2428,
and 2441 are outstanding for their high DM content and root yield. (Summary
by EIMITEC, Trans. by LMF.) 6Ol

See also 000! 0012 0020 0078 0173
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HOO  NUTRITION

HO)  Cassava TFoods and Nutritive Value

0101
20108 DIXON, J.A, 1982, Cassava 1in Indonesia: 1ts economic role and use as
food. Contemporarv Southeast Asia 3(4):361-373. Engl,, 6 Refs. [Inst. of
Scutheast Asian Studles, Heng Muil Keng Terrace, Pasir Panjang, Singapore
0511]

Cassava. Statistfcal data. Producticn. Fresh roots (vegetable). Gaplek.
Cassava starch, Uses. Human nutrition. Fconomics. Indonesia.

The use of cassava as human food in Indonesia, how it is grown and pro-
cessed, its nutritional aspects, the economles of the substitution between
cassava and other staples, and the possibilities of increasing demand and
consumption of cassava in the future are examined. Comparative detalls of
cassava, rice, and maize for various SE Aslan countries arc also provided.
(Author's summary) HOL

0102
19568 LANCASTER, P.A.;  BROOKS, J.E. 1983. Cassava leaves as human food.
Economfc Botanv 37(3):331-348. Fngl., Sum. Fngl.,, 117 Refs., 11lus.
{Tropical Development & Research Inst. 56/62 Gray's Inn Road, London
WCIX BLU, England]

Cassava. Human nutrition., Cassava leaves (vegetable). Nutriiive value. Food
energy., Water content. Protein content. Fat content. Carbohydrate content.
Fibre content. Ash content. Mincral content, Leaves, Vitamin content. Amino
acids. HON content, Processing,

The use of cassava leaves as human food is reviewed and their value as a
source  of protein and vitamins for supplementing predominantly starchy
divts reemphasized. The problem of the toxicity of the leaves 1s consld-
cred, and the effects on both nutritfive value and toxicity of the tradi-
tional metheds of preparing the leaves, such as drying, pounding, and long
perfods of boiling, are described and diseussed. Lose of nutrients, par-
ticularly vitamins, occurs during processing bhut remain’'ng levels can still
make an important contribution to the diet. HCN levels are reduced consid-
erablv by the processing methods, although the toxic effects of residual
levels neod further investipation. (Author's summary) HO1



0103
19567 NSUJT, G.0, ."83. The effect of glutathione on the cohesiveness of
pounded cassava, cocoyam, gari and yam. Journal of Food Technology
18:265-270., FEnpl., Sum, Engl., 17 Refs., Illus, [Biochemistry Dept.,
Anambra State Univ, of Technology, Enugu, Nigeria]

Cassava. Cari., Yams. Cocoyams. Analysis. Proteins. Nigeria.

To unders:and the part played by glutathione on the cohesiveness of the
tropical e¢taple items of food, pounded cassava, cocoyam, gari and yam,
varying amoeunts of glutathione were added to the ftoods after which the
resistance to shear stress (cohnsiveness) of each food was determined. In
cach pounded food the added glutathione immediately inecreased the food's
cohesiveness. There was also o linearly increasing relationship between the
foods' cohesiveness and their endogenous glutathione eontents on one hand
and betweer the foods' cohesiveness and foods' protein contents on the
other hand. Glutathione, therefore, increases the cohesiveness of tropical
pounded foods by interaecting with their proteins which then assume new
conformations that increase the cohesiveness of the foods. (Author's
summary) HOL

0104
18990 STLVA, G.A. DA 1979, Utilizacao da mandioca na alimentacao humana e
animal. (Use of cassava in human and animal nutrition). Cruz das
Almas-BA, Empresa Brasileira de Pesquisa Agropecudria. Centro Nacional
d Pesquisa de Mandloca e Fruticultura. 20p. Port,, 22 Refs.

Paper presented at Curso Intensivo Nacional de Mandioca, 3o., Cruz das
Almas-BA, 1979,

Cassava, Uses., Human nutrition. Animal nutrition. Nutritive valuc,

The current use of cassava In human and animal nucrition 1s reviewed as
well as some problems related to its excessive consumption. The potential
of cassava to obtain food with a higher biological value in Brazil {s
indicated, In relation to human nutrition the nutritional deficiencies
resulting from its consumption are classified as primary c¢r secondary. The
resulting disorders can be reduced by mixing cassava by-products with high
proteln foods, Tn animal nutrition the Interference of HCN in the metabo-
l1ism and the precautions that should be taken when of fering rations supple-
mented with cassava leaves, stems, or roots are considered, Several tables
are included that describe the composition of different cassava-based toods
and the protein content of other products that could possibly be mixed with
cassava. {(Summary by EDITEC. Trans. by L.M.F.) HOI

0105
19289 TERRY, ~.D.;  BASS, M.A.;  KOLASA, K.A. 1979, Rainy season food
behavior of sclected Fast Nicaraguan Miskito Indians. Home Y¥conomics
Research Journal 8(2):118~126, Engl., Sum. Fngl., 16 Refs., Tllus.

Cassava. Human nutrition. Diets, Socio-economic aspects, Nicarapua,

Because certain Nicarapuan villagers must travel long distances to procure
food, it was hypothesized that seasonal rains would alter the villagers'
core foods. Fileld research (including obscrvation, participant observation,
and key informant interviewing) was conducted in the cast coast village of
Kakabfla in Julv-aug., 1976, to study the availability, distribution, and
consumption of food by a group ol Miskito Indians; also a week of home

observatjon was carried out with 4 tamilies. The familv farm supplied the
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largest 4 (3Y) of total servings of food/familv, Other food sources were
grocery stores, tishing, fruft trees, loans, gifts, and purchases from
other villagers. Cassava was the core food, with fish, green bananas,
breadfruit, coconurs, and mangoes also being fmportant. Thus, the villagers
adapted to seasonal tood shortages through tood sharing, and the inftial
hypothesis was not confirmed. (Author's summary) HOI

0106
18976 TRIANA, G, 198!, Procesamiento y complejo dietdtico de la yuca hrava
entre les indigenas Puinaves del rio Infrida. (Processing and dictary
complex of bitter cassava ameng the Puinaves Indians of the Rio Infri-
da). Caldasia 13(64):549-506, Span,, 9 Rets,, Illus. [Inst, de Clencias
Haturales, Musco de Wistoria Natural, Univ., Nactonal de Colombia,
Bogoti]

Cassava., Bftter casy
Sereeniug.  Dryinp.  Casave.  Socio-economic  aspects.  Human nutrition,
Colombia.

ssava, Small-scale processing., Historv. Pecling. Rasping.

Different aspects related to cassava cultivation, processing, and  the
dictary complex among Puinaves Indians living in castern Colombia are
discuseed, The origin and dowmestication of bitter cassava is referred to.
Cultural  practices of cassava in the slash and burn system are indicated,
these being subjected te eltmatic varfations during the dry (Nov.-March)
and the rainy (April-Nov.) scasons.  Land clearing uweunally takes place at
the bepivning of sumper and burning, 2 wo. later, The stages of cassava
processing are Jdescribed: transportation to the village, peeling, rasping,
straining, and sitting ot the mix, and toasting the flour. Cassava is
trausported in btaskets; the women arve in charge of the peeling, separating
pavt of the cassava for rasping and drving and the other for fermentation.
Fermented cassava is rasped and mived with the driced cassava., This mixture
is then srrafned using an instrument called "sebucdn". When the mix s
sifted, the finelv pround flour is used for casave and the coarse flour is
used for matoco, iThe tlour is toasted In o "budare", a large ceramic plate
(50~-120 cm in diameter), where both cdsave and manoco are produced, During
one morning, a2 woman can make 2% cakes in a 80-em budare from 60 kg of
cassavay a famtly of 5 members consumes up to 3 cakes dailv, "Yukuta" is a
beverage prepared with water and mafcco or casave. Dietary complex of
cassava is associnted with hunting, fishing, and harvesting., (Summary by
EDITEC, Trans. by L.MUF.) HOI

e

See also 00734 01130 0131 0160 0166 o181

HO2  Nutritive Disorders in Humans

0107

19210 RAMIREZ, 1.5 CRUZ, M.; VAREA, J. 1983. Endemic cretinism {n the
Andean region: new methodological approaches. In Delange, F.; Ahluwalia,
Rey eds. Cassava Toxicity and Thyroid: Research and Public Health
Issues, Ottawa, Canada, 1982, Proceedings of a workshop. Ottawa,
International Development Research Centre. IDRC-207c. pp.73-76. Engl.,
22 Refs., Illus. [Escuela Polivéenica Nacional, Pepto, de Radioisdtopos,
Apartade 2759, Ouito, Ecuador]

Cassava. Cretinism, Tozicologv. South America. Central America.
Results of rveeearch carried out in Feuador with neurological  endemic

cretinism are reported,  New methodological approaches were used, namely,
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computerized cranfal tomography (CT), brainstem auditory evoked potentials
(BAEP), and clectroencephalograms (EEG), The application of each method is
explained. Cls of mentallv retarded, deaf-mutes, and  those cxhibiting
dvsarthia were consistert with o severe ponto-mesencephalic atropic pro-
cess, associated with a moderate cerebellar atrophy, especially of the
vermis and middle cerebellar peduncles. The BAFP method suepests impairment
of the middle car, contrasting with results of audiometric tests periormed
previouslve FEGs in clinically noneretin voune infants between the ages ot
P-4 mo. rvevealed anomalies (o 507 or the study pero py these being consis-
tent with the concept of miniral brain damage found in the noneretin part
of the hyperendemic population. Further investipation is  recommended.
(Summary by 1B, Tracs, by L.MUFL)Y HOY

010K
19207 SINGH, E.B. 1983, Public health and nutritional aspects of endemic
poitre in Nepal, Sumparv, In Delange, Fo; Ahluwalia, R., ods. Cassava
Toxicity and Thyroid: Research amd Public Health Issues, Ottawa, Canada,
1980, Proceedings of g warkshop,  Ottawn,  International Development
Research Centre,  1ThRE=D07e, ppoot=n3. Empl., 10 Refs, [immunization
and CGoitre and Cretinfsm Fradication Project, Kathmandu, Nepall

Cassava, Endewic poitve, Toxicology, Sepal,

The most ifmportant tindings of studies carried out since 1908 on public
health and nutritional aspects orf endemic poitre in Nepal are summarized.
The impact of a poitre contrel program, started in 1972 with the import of
fodized salt rrom Indis, was not sipgniticant due to a shortage of transpor-
tation facilities and poor packing. Currently, the semiautonowous Coitre
and Cretinism Fradication Project (1979), uith support from UNICEF and WHu,
involves the mass injection of the population in poitrous regions (707 of
the population of 20 districts) with slowly absorbable todized oil, by the
end of 1985, (Snmmary by 1,B. Trans, by L.M.F.) HO?

See also (183

HO3  Animal Feeding

0109
18487 ALHASSAN, W.oS.3 0bOb, Foo 1982, Use of cassava leaf meal in diets
for pigs In the humld tropics. Tropical Animal Health and Production
FA(4):216=-218. Engl., 5 gefs. [National Animal Producticen Rescarch,
Inst., Ahmadu Bello Univ., Shika, F.O.B. 116, Zaria, Nigerial

Cassava. Leaves, Cassava meal, Dictary value. Uses. Swine. animal physiolo-
gy, Animal nutriclon. Ghana.

The potential of CIM for feeding prowing and finishing pigs was evafuated.
The expt. was a completely randomized desipn with 3 treatments: a control
diet containing no ClM, a 10% CIM diet changed to 207 after 56 days of
trial, and a 200 CLM dict changed to 307 after 56 davs of trial. Sixty
Large White pigs were grouped inte 5/pen with 4 pens/treatment. The expt,
had I phases: in the st phase 4 pigs were slaughtered afrer 100 davs of
trial and fn the Ind, the remaining 36 pigs were kept until they reached a
slaughter we, of 99 Lg. There were no differences among, treatments in av,
daily wr., gain io the Ist phace, ,but in the 2nd phase pigs on the control
dict grew at a faster rate. In both phases the teed ctficfency of the pigs
on the contrel diet was better. It s suggested  that  che performance
decline from long periods of €14 feeding might be assocfated with a cumu-
lative effect of HCN toxicitv. (Summary by EDITEC. Trans. by L.M.F.) HO3
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0110
11759 FUCLIDES, V.P.B.; EUCLIDES FILHO, K. 1979, Mandioca na alimentacao
do gade de corte. (Cassava in beel cattle nutrition). 1in Congresso
Brasileiro de Mandioca, lo., Cruz das Almas-BA, 1979, Anals. Babia,
Brasil, Empresa Brasileira de Pesquisa Agropecudria. Departamento de
Informacao ¢ Documentacao. pp.143-148, Port., ?1 Refs.

Cassava. Animal nutrition, Beef cattle.

A hibliographic review fo piven on the utilization of different parts of
the cassava plant in beef cattle nutrition as well as the nutritional value
of the toots (hiphlv digestible carbohvdrates) and leaves, which have a
high P content (arpinine, bistidine, leusine, phenylalanine, met., valine,
tryptophan, threanine, and other nonessential amino acids), high Ca content
and low I content  in comparison with maize and sorghum, There are few
rescarch papers on the notritional value of cassava branches; in France
Lhese have been used in the nutrition of calves. A need for more informa-
Lion on HCY toxicity in ruminants exists. The cassava root, rich in energy
and with a low fiber content, should be used in the nutrition of monogas-
tric animals; ruminants could feed on cassava branches. (Summary by I.B.
ML) OHOB

Trans. by 1

ol
20104 FERREIRA, A.5.3 CoMES, PGy FIALHO, T.T.; ALBINO, L.F.T.;
SORESTTANSEY, . 198:, Mandioca in natura na alimentacao de sulnos em
crescimento ¢ terminacao.  (Raw cassava in growing and finishing plg
nutrition). Revista da Sociedade Brasileira de Zooteenia 11(4):695-705,
Port., Sum. tFugl., Port., 13 Refs, [IMBRAPA/Centro Nacional de Pesquisa
de Suinos ¢ Aves, C.P. D=3, BU.700 Concordia-SC, Brasil)

Cassavi. Swine. Feeds and feeding. Growing. Finishing. Concentrates. Animal
phyvsiology. Animal nutrition. Dipestibility. Brazil,

Ninety-six Landrace x lLarge White unsexed pigs were used inoa completely
randomized expt. with 3 treatpents and 8 replicates to evaluate biologleal-
¢ the use of fresh raw cassava on the basis of animal performance and
carcass characteristics. Treatments usced were: T1, raw cassava {(ad libitum)
and protein concentrate with 405 CP ad libitum in the free cholee systems
T2, raw cassava ad libitum, and a basal ration with 167 CP in the growing
phase and 137 CP In the finishing phase, ad libitum, in the free cholce
system; and 13, a ration with lei CP in the prowing phase and 132 CP
in the tinishing phase, ad libitum, The daily ingestion of CP and digest-
ible encrpy were 579 poand 7992 keal, 291 g and 9478 keal, and 332 g and
7745 keal, respo, for T, T2, and TH, supplying o ratio of kecal of digest-
ible eonergvig CP oot 1.0, 42,6, and 23,3, resp. The animals receiving T2
had higher consumption  (based on DM and higher ingestion of digestible
etnerpy (P < 0,05 than the animals recefving T1 and T3, The animals recelv-
ing T1 has the highest CPoingestion (97 0.05). Rest results regarding back
fat thickness and real feed conversion (based on D consumption) were

obtained with T3 (2,50 em and ,60) when compared with that obrained with
T oand T2 (4.2 em and 3,193 4,52 em oand 3.60), The Tl showed a higher feed
conversion (P < 0,09 rhan T’. According to animal performance and carcass
characteristics, T3 is considerced the best treatment. The avallabilicy and
relationship between prices of cassava and mafze will finally determine the
best treatrent in cconewical terms, (Author's summary) HO3

0112
19216 GOMEZ, G, 1083, Cassava, cyanide, and animal nutrition. In
Pelange, F.op Ahluwalia, R., eds. Cassava Toxicity and Thyroid: Research


http:I'lSna.il

and Public Health Issues, Ottawa, Canada, 1982, Proceedings of a work-
shop, Ottawa, International Development Research Centre,  [DRC=207e.
pp.109-113. Fngl., 16 Refs., Tllus. [CTIAT, Apartado Aéreo 6713, cali,
Colombia]

Cassava. Cvanides. Composition, Cassava chips. Drving. Cassava meal. Animal
physiologv. Animal nutrition, Toxicity, Colombia.

Some of the factors, such as var. and age of plants, that affect the
cvanide content in roots are reviewed as well as rthe effects o1 drving
cassava chips on cvanide elimination. The rvesults of animal teeding trials
using (M produced irom roots with low or high cvanide content are given,
Roots of 9 var, studied at CIAT contained eyvanide levels ranging from 49 to
221 mp/kg., The root cortex contains higher evanide conen. than the paren=-
chyma. Recent studies indicate that plant ape (9-12 mo.) does not affect
the cvanide content of the parenchvma but decreases the cvanide conen. in
the root cortex. In expt. of dyving cassava chips on concrete [loors with
2 loading rates (10 and 12 kg/m™) or on inclined travs with 3 loading rates
(10, 15, and 20 kg/w"). the lst method was more efficient in reducing
cyanide content. Data indicate that these 2 methods and oven-drving at 60°C
led to a reduction of 10-30% of initial evanide content. To establish the
effect of cyvanide coutent on animal performance, several teeding trials,
using €M from bhoth low- and high-cvanide content var,, were carried out on
rats, pigs, and chickens. The drying process considerably reduced the
cvanide content of the roots and thus, the toxicity of cassava when incor-
porated into balanced dlets for growing animals. (Summarv by EDITEC. Trans.
by L.M,F.) HO3

0113
19507 HOYOS M., C.3  SANTOS N., J. 198.. Comparacian de dos niveles de
harina de yuca con alto v bajo contenido de cianuro en dietas para
pollos du engorde.  (Comparison of two levels of cassava .lour with high
and low evanfde in dicts Tor broiler chicks). Acta Agrondmica (Colombia)
33(1):45~53, Span., Sum. Span., Engl., V1 Refs. {Unit, Nacional, Fac. de
Clencias Agropecuarias, Palmira, Colombial

Cassava, Cassava meal, HCN contenr. Chicks, Feeds and feeding., Dbictary
value, Costs, Animal nutrition, Colombia.

Two expt, were carried out uring l-day-old, mixed scex, Arbor Acres broiler
chicks to evaluate the nutritive value of 2 levels of €M (10 and 20%),
obtained from var, with high and low cvanide contents, Results of the Ist
trial showed a better response to the level of 207 M for both var.
indicatiny that there was no detrimental effcect at that level. Tn the 2nd
trial the dict containing 207 €3 plus enough vegetable oil to increase the
ME content by approx. 57, gave similar wt. gains (+ 2,18 kg) and better
feed conversion than the group fed a commercial diet (2.08 vs. 2.19). These
preliminary results indicate that €M can be used in broiler rations up to
207, provided that the diets are tormulated to censure a good nutritional
balance. (Author's summarv) 103

0114
19224 JAYARAM, M.G.; SHETTY, H.P.C. 1981, Formulation, processing and
water stability of two new pelleted fish feeds. Aquaculture 23(4):
355-359. Fngl., Sum. Engl., 9 Refs. [Univ. of Agricultural Scicnces,
College of Fisherfes, Mangalore-575002, Indial

Cassava. Cassava flour. Uses. Feeds and feeding. Animal nutrition. India.
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Details of the formutation and processing of 2 new dry pelleted fish feeds
are discussed. Dry ingredients used for dry pelleted feed F and § were,
resp., rice bran (31 and 167), groundnut oil ecake (22 and 347%), CF (14 and
167), fish meal (33 and 07), and dricd silkworm pupac (0 and 34%). Water
stability of pellets was determined over a period of 7 h, Results of the
stabllity test show that pellet F was more stable at the end of 1 h, while
at the end of 3 h the stability of both the pellets was tound to be almost
the same. Beyond 3 h, pellet § was decidely more stable. Pellet S was found
to promote better growth of common carp and catla, indlcating the possibil-
{ty of substituting costlier fish meal by the cheaper silkworm pupae as a
protein source In pelleted fish feeds, without affecting the physical or
nutritional quality of the feed. (Summary by L.M.F.) HO3

0115
19296 Joo, T.A.; OLUYEMI, J.A.; AVOPEJU, A.F.; ODEYFMI, T.0. 1980. Optimal
level of cassava (Manihot esculenta Crantz) flour in the diet of the
growing chick., Zentralblatt fuer Veterinacrmedlizin Refhe A 27(8):
669-674, Engl., Sum. Engl., Germ., Fr., Span., 17 Refs.

Cassava. Cassava [lour. Chicks. Feeds and feeding. Animal physiology.
Animal nutrition. Nigeria,

The effect of CF on the performance of White Rock male chieks (0-9 wk. old)
and cockerels (10-20 wk., old) was studied. Six dietary regimes were used in
each trial; the mafze in a maize and groundnut cake diet was replaced with
CF at levels of 10, 20, 30, 40, and 507, Results indicated that In terms of
wt. pain, feed intake, and mortality, CF could replace 107 of the maize In
diets for chicks., While N retention was not significantly (P > 0,05)
affected by dictary treatment, there was a fairly regular decrease in ME
and an  lucrease in the 7 mortality with the increase in dietary CF.
(Summary by L.M.F.) HOY

0116
19975 MEJIA €., T.R. 1960. Valor comparative entre la yuca y el malz en
la alimentacion de cerdos. (Comparative value of cassava and maize in
swine nutrition). Tesis Ing.Agr. Medellin, Unlveisidad Maclonal de
Colombia. 42p. Span., Sum. Span., 16 Refs., 11llus.

Cassava. Maize, Feeds and feeding., Swine, Nutritive value. Animal physiolo-
gy. Animal nutrition. Colombia,

Three groups of 7 pigs ecach were used to comparce the nutritive value of
cassava and maize., Rations were: (1) 407 cassava; (2) 207 cassava + 207
matze; (3) 407 malze. The remaining 607 of all the rations ineluded corn
meal (207), wheat bran (97), sesame cake (157), fish meal (5%7), cottonsced
cake (107), and a mineral supplement (1Z). Once pound of Aurofac was added
per ton feed. Pigs were weighed at la-day iIntervals at the same hour and
before eating., Ration 1 surpassed the other ! rations for pig raising and
tattening., Daily wt. gain varied during the exptl. period but at the end
av. daily wt. gaing were 0,607, 0,544, and 0,927 kg for ratiens 1, 2, and
3, resp. Feed intake was similar in all lots. Feed efficiency was 4,63:1,
5.19:0, and 5.29:1 for the 3 rations, resp. (Author's summary. Trans. by
L.MLUFL) HOB

0117
19528 MONTONG, M.s TALUMEWO, J.; SITORUS, P.: ABDURRAYS. 1981, Pengaruh
pemberian litter dan ongpok pada sapi perah dara. (The effect of litter
and ongpok meal {n daivy heifer diects). Bulletin Lembaga Penelitian


http:A1,I'.31

Peternakan 24:1-13, indon., Sum. FEngl., Indon., 18 Refs. [Fakultas
Peternakan, Universitas Sam Ratulangi, Ji. Wolter Monginside, Manado,
Indonesial

Cassava, Waste utilizatfon, Dafry cattle. Fecds and feeding, Dietarv value.
Digestibility. Proteins, Cencentrates. Animal nutrition. Indonesia.

The possibility of using litter and onpgok meal (cassava waste product) in
diets for dairv hefrers was studied using five 8-mo.-old Holstein-Friesian
heifers ina 5 x5 Latin square design with a 10-day preliminary period and
a  7=dav  period o1 data collection. Treatments were 1007 Pennisetum
purpureum (R(). 477 rice bran (R, 577 rice bran + 405 litter (R,), 52%
rice bran + 307 litter + 57 nn‘,',;;nlk meal (R ), 477 vice bran + 407 1itter +
107 onggok meal (R,). Kesults showed thit crude fibre intake in diets
containing 1007 p, ‘Mmrvum were higher than that of 407 litter in the

concentrate (P < 0,00). TDN intake on che 1007 P. purpureum ration was
higher than that of other rations, The differcaces among treatments did not
Increase significantly M intake and CP (P 7 0.05). The digestibility of
DM, crude 1iber, and N-free extract of R, and R, was higher than that of R,
(P~ 0.01). P digestibility increaseéd more with R than with RY
(P 7 0.01). N balance was positive in R,. Dallv wt, pain was higher in
rations containing 402 litter + 10% om:g(:l: meal compared with the other
Lreatments (27 0.05), (Author's summary) HO3

0118
1929] OBIOHA, F.C.; ANIEWE, PL.C.N. 1982, Utilization of ensiled and
sundriced cassava peels by growing swine. DNutrition Reports Interna-
tional 26(6):961-972. Eagl., Sum. Engl., 24 Refs, [Dept. of Animal
Sclence, Univ. of Nigeria, Anambra State, Nsukka, Nigeria)

Cassava, Cortex. Uses, Feeds and teeding. Swine, Silage. HCN content. Amino
acids. Animal phvsiology. Animal nutrition. Costs. Nigeria.

Four test diets cowprising 21.87 ensiled cassava peels (ECP), 21.8%
sun-dried cassava peels (SCP)Y, 43.67 FCP and 43,60 SCP were evaluated in
relatfon to a majze-bared reference dict, using 25 growing large White x
Nigerian Local pigs. Av. daily gains, feed efficiency, digestible energy
intake, and DM digestibilicy were significantly depressed at the 43,67 but
not at the 2 875 level of cassava peel Inclusion. However, feed intake
(g/kg bodywt. ') was not depressed by cassava peel. Fosilapge generally
improved gains and did wot increase liver and kidney wt. or kidnev fat as
did the SCP diets, HCN intake was negatively and significantly correlated
with gains, feed efficiency, and PER.  Mortality or histopathological
symptoms were not observed., Cassava peels reduced feed cost of gain by 24%
and at the 21,87 of the dict were as good as the maize-based reference
diet. (Author's summary) HO3

0119
19501 OMOLE, T.A.; SONAIYA, E.B. 1981, The effect of protein source and
methionine supplementation on cassava peel meal utilization by growing
rabbits, Nutrition Reports International 23(4):729-737. Tngl., Sum,
Engl., 14 Refs. [Dept. of Animal Science, Univ. of Ife, lle-Ife, P.MLB.
5029, Moor Plantation, [badan, Nigeria)

Cassava, Cortex, Cassava meal. Rabbits, Feed constituents, Feeds and
feeding. bietary value., Proteins. Supplements. Animal physfiolopgy. Antmal
nutricion. Nigeria.

A total of 1.0 six~ to seven-wk,-old New Zealand White % Chinchilla rabbits

were used to evaluate the utilization of cassava peel meal (CPM) in 2
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separate expt,  Diets containing 0, 20, and 40% CPM with either fish meal
(FM) or proundnut caxe (GE) as the sole protein supplement were fed to 6
proups of rabbits in the Ist study while cach of the 6 diets was further
supplemented with 0,007 met, and ted to another group of rabblts in the Ind
trial. Live pertormonce, carcass characteristices, and blood and urine SCN
levels were asaessed in freer rabbics, The 407 CPM diet was not signifi-
cantly (P 0,00 Jditterent trom the 20 or 0Z CPM dicet in feed {ntake,
dailv gain, or recd efficicney, FM diets were consistently superior to GC
dicts especioliy at the 407 CPM devel (P70 0,05). Except at the 407 CPM
level, met, supplementation cqualived the 2 protein sources and lowered
serum and urine SCN tevels, The expt. seem to indicate that up to 407 CPM
could be acceptable to rahbits fed FM supplements and that GC mav replace
M to o large extent in CPM dicts supplemented with met. (Author's summary)
HG3

0120
17195 PEU UTILISE  dans les  aliments velallles en France, le manioc est
"sortl" des formules alimentalres au printemps.  (Cassava, scarcely used
ftn poultry tfeed in France, has been eliminated from spring feed formu-
las). Aviculteur 319.!:39=-41, 1979, Fr,, 1llus.

Cassava, Cassava products.  Uses. Feeds and feeding. Animai. nutrition,

France,

Data is plven on cassava, one of the main products used by French manufac-
turers for encrpy substitution in poultry and swine rations (800,000 t) up
to the spring of 1974, In 1977 the prices of cassava were attractive,
being purchasced by buteh, German, and French processors.  Three products
are on the rarbet: tocally produced pellets and special grade pellets (62
and b5 starch, resp,) s chips (70-75% starch), which have storage problems
and Tow demand; and cut veots (only | shipment over 2 vr)., The nutritive
value ot cassava i discussed as well as fts dependence on storage condi-
tions since heat ana molsture canse fermentation, glucide degradation, and
occurrence of tungi and anaercobic tlora according to lab, analyses, Cassava
can be used more sncceessfuliv in swine nutritton (up to 45-50% in rations);
rations for lavers can include up to 407, In rations for broiler chicks,
Hmitations to its use are more technological than nutritional due to its
pulverulent texture and the need to Incorporate fat, The price of cassava-
basced products exceeded 80 F during the spring; therefore cassava will
possibly be celiminated from rations during the 2nd scmester of 1979,
(Summary by 1,B, Trans. by L.M.F.) HO3

0121
18437 REVERON R., A E.; RODRIGUEZ H., J.E. 1982, La yuca en la alimenta-
cion de rumjantes, (Cassava  In ruminant nutrltion). In Seminario
Sacional de Yuca, Maracay, Venezuela, 1980, Revista de la Facultad de
Apronom{a. Alcance no.31:613-624, Span., 46 Refs. [Inst, de Investiga-
ciones  Zootéenieas, CENIAP, Ministerio de Agricultura v Ganaderia,
Apartado G651, Marecav 2101, Venczuela]

Cassava,  Calves, Dafry caccle, bDeer cattle. Sheep. Goats. Uses. Animal

nutrition.

Over the last vears there has been a prowing Interest In cassava cultiva-
tion and {ts uee in ruminant nutrition in Venezuela; rescarch carried out
in ditferent parts ot the world indicate that cassava can be used as a
cercal substitute in ruminant rations, A peneral review s given on
several ot these studies, highlighting the fmportance of cassava in the
nutritfon of dairy cows, heet cattle, rations for bull calves, and to a



lesser extent, poats and sheep. Results of several feeding trials carried
out with bull calves using rations containing different levels of cassava,
mixed with other Inpredients such as grasses, concentrates, molasses, and
urea, are bhriefly discussed, Other studics on dafry cattle nutrition
fncluded mixtures with maize, oil cakes, cotton flour, and ovats. Research
results indicate o reduction in the cost of rations for ruminants, high-
Hghting the potential value of cassava as a cereal substitute in animal
nutrition. (Summary by EDITEC. Trans, bv L.M.F.) HO3

o122

19994 SANCHES, R.L.; RODRIGUEZ, N.M.3 SOCORRO, E.P. DO PIZARRO, ALE.
1982, Digestibilidade aparente de residuo da producac de alcool a
partir da mandioca. (Apparent digesttbilftv of g by-product obtained
from the production of alcohol from cassava roote)d, Arquivos da Escola
de Veterindria da Universidade Federal de Minas Gerais 34(3):587-598,
Port., Sum. Port., Enpl,, 36 Refs. [Ministerio de Agricultura, LANARA,
MG, Brasil)

Cassava., Alcohol, Wastes. Sheep. Digestibility., Nutritive value., Waste
utilization. Carbohvdrate content. Mineral content. Animal physiology.
Animal nutrition. Brazil.

A digestibiffty trial was conducted to study the nutritive value of a
by-product obtatned in cassava alcohol production. Eight adult wethers
were kept in metabolism cages tn oa 4 x 4 Latin square desian with 4 treat-
ments: (1) by-product; (2) by-product + 107 molasses; (3) by-product + 1,57
urea; (4) by-product + 107 molasses + 1.5% urea. Water and minerals were
available.  Digestibility of DM, crude protein, crude fibre, and energy
ranged from 33,74 to 39,71, 19.62 to 47.85, 31.00 to 38.27, and 40,21 to
44,997, resp.; values vere highest for treatments 3 and 4. Total digestible
nutrients ranged from 43.40 to 46,457, Contents of digestible cnergy were
L8O, 1,92, 1,98, and 2.07 aund of ME, I.h2,017%3, 1,80, and 1.81 keal/g,
Intakes of DM, crude protein, and 4° per kg * were highest, (40,09 g,
5.62 g, and 74,92 keal) with treatment 4. With urca N balance was positive.
Poor intake and digestibility were aseribed to lignin content, 16,25%.
Nueritive valuce of the plentifully available by-product, which presented no
toxle hazards, was considered similar to that of low=quality troplcal
grasses, (Summarv by Sutrrition Abstracts and Reviews) HOJ

ul23
19514 SISTFA, A.F. 1981, Village production of pigs using fresh cassava,
Alafua Apricultural Bulletin 6(1):51-57, Fngl., Sum. Engl., 22 Refs.,
[Tlus, [Ministry of Agriculture, Forests & Fisheries, Tongal

Cassava, Cassava roots (vegetable), Foliage. Uses. Feed and feeding. Swine,
Animal nutrition. Touga,

Available information on the feed value and use of fresh cassava foliage in
village pig raising svstems are reviewed. Village subsistence and small-
scale commercial or semicommercial intensive plg raising based on fresh
sweet cassava is discussed with particular reference to Tonga. (Fxtracted
from author's summary) HO3

0124
19298 SONAIYA, F.B.; OMOLE, T.A.; ADEGBOLA, A.A. 1982, Effects  of
methionfne-supplemented cassava meal diets on perfermance and carcass
characterfstics and  some organ  weights of  growing-fiuishing pigs.
Nutrition Reports International 26(1):25-34, Engl,, Sum. Engl., 16 Refs.
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[Dept. of Animal Science, Univ, of Ife, Ile-1fe, P.MB, 5029, Moor
Plantat fon, Ibadan, Nigertal

Cassava. Cassava meal, Supplements. Fattening, Finishing. Swine. Methio-
nine. Animal phvsiolopy. Animal nutrition. Nigerfa.

€M, prepared from raw cassava {lakes by oosun drving and grinding, was
included in balanced rations tor growing=tinishing pigs at levels of 0, 15,
30, and 4577 0,05 Dlomet. was incorporated into the rations which were fed
to pips Crom Bo7 by Tive wt, until slaughter.  The 307 €M diet promoted the
fastest rate of pain.  All the diets containing €M induced faster growth
than the contrel but thev contained higher levels of fish meal, Carcass
and  orean  measurements  were  not  significantly  influenced by dietary
cassava. The 497 0% diet resulted in Jeaner carcasses., Growing pigs utl-
ifrxed ratlons with higher levels of M wore eftficiently while finishing
pips made better wt. pains on diets containing  lower levels of CM,
fauthor's summary) HOB

0125
19984 TEWE, 0.0.% AJAYI, S.S. 1982, Performance and nutrient utilizatlon
by the African piant rat (Cricetomys gambianus Waterhouse) on houschold
wvastes of some local foodstuffs. African Journal of Ecology 20(1):37-41.
Fapl., Sur., Foapl., Fro, 7 Refs, [Dept. of Animal Science Unlv. of
Ibadan, Ibadan, Niperial

Cassava. Cortex, Waste utilization, Dictary value. Dry matter. Ash content,
Fibre content. Protein content. Fat content. Food energy. Animal nutrition.
AMrican giant rat, Nigevia,

Growth studies conducted with weanling domesticated glant rats showed that
cassava peels, van pecls, plantain peels, maize chaff, cocoyam and  vyar
tubers conbd uot sustain satistactory growth when fed alone. Digestibility
of nutricats in these feedstutts was generally low except for crude fibre,
Nefree extractives, and encrgy. Apparent digestibility cocfficients in
cassava peels were 35,6, =75.5, 33051, =61,4, 66,2, and 19.0% for DM, CP,
crude fiber, ether extract, N-free cextractives, and energy, resp, Malze
chatf showed sipniticantly higher values (P < 0.05) than other feeds. The
retentiop of cnerpy was tairly low on all rations, while negative N reten-
tion was observed in all feeds except cocoyam tuber. (Author's summary) HO3

See also a104 0128 0135 01738 0159 0174 0175 0178
0185

HO4  HCN Toxicity and betoxification

0126
19219 OKEF, 0.1, 1983, Processing and detoxification of cassava. In
Delange, F.; aAhluwalia, R., eds, Cassava Toxicity and Thyroid: Research
and Public Health [ssues. Ottawa, Canada, 1982, Proceedings of a work-
shop. Ottawa, Internationa! Development Research Centre. TDRC-207e,
pp.129-133. Engl., 5 Refs., Tllus, {Faculty of Sclence, Univ. of TIfe,
1le~1fe, P.M,B. 5020, Meoor Plantation, Ibadan, Nigerial

Cassava, Detoxification processes. Processing.  Food products. Cassava
products. HCN content, Nigerila,

Different methods of processing and of detoxifying cassava are glven.
Iraditionally, cassava s processed Into various dried products using
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cv. averaged 74,5 ppm HCN, whereas those of sweet cv. avervaged 32.9 ppm.
Different studies have reported Increased serum thiocyanate concn, in rats
and humans fed cassava-based diets; pathologlcal lesions have been observed
in the thyroid of pigs. The interaction of cyanide, protein, and T In
thiocyanate production and ! metabolism were investigated in rats and pigs.
Results indicate that thyroid cassava toxlcity can be aggravated by
consuming cassava dic-s that are not nutritionally balanced. Two studies
were conducted on rats and pigs to monitor the effect of cassava diets on
placental thiocvanate transter, | metabolism, thyroid wt., and histology in
gestating animals. A fresh cassava diet containing 173 ppm HCN increasced
thiocvanate conen. of urine, scrum, and amniotic fluid from gestating rats.
in plgs similar changes were observed and milk thiocyanate and colostrum 1
concn., werce significantly higher (P 0.05). (Summary by EDITEC. Trans. by
L.MUFL) HO4

See also 0008 0112 0145 0183

100 PROCESSING, PRODUCTS AND USES

101 Cassava Starch and its Properties

0129
19989  FAJARDO, M.N. 1981, Saccharification of cassava (Manihot esculenta
Crantz) root powder by glucoamylase immobilized on diethylaminoethyl-
Sephadex. Mag.Sc. Thesis. College, Laguna, University of the Philippines
at Los Bafos. 75p. Engl., Sum. Engl., 34 Rets., Illus.

Cassava, Cassava starch. Biochemistryv, Enzymes. Analysis, Saccharification.
Processing. Gelatinfzation. Viscoslity., Philippincs.

The catalytic activity of glucoamylase fumobilized of DEAE (dicthylamino
ethyl}=Sephadex was evaluated in a flu’dized-bed reactor for the sacchar-
ification of cassava root powder. Sul ‘trate pretreatments included heat
gelatinization, acid prehydrolvsis, and thinning with alpha-amylasc. The
cassava root powder preparations which had been thinned with alpha-amylase
were finally selected for the saccharification trials, The immobilized
enzyme svstem exhibited the highest activity at $5°C. Higher saccharifica-
tion values of cassava root powder were obtained with 107 than with 20%
solids level., For both substrate concn. tested, lower flow rates led to
higher conversion of starch Lo sugar by the enzyme reactor system, Highest
concn. of reducing sugar (w/v) from the combined activities of alpha-
amylase and immobilized glucoamylase were obtained at 207 solids level at
the lowest flow rate tested. (Author's summary) 101

0130
19529 GALLANT, D.J.; BEWA, H.; BUY, Q.H.; BOUCKET, B.; SZYLIT, O.; SEALY,
L. 1982, On ultrastructural and nutritional aspects of some tropical
tuber starches. Starch/Starke 34(8):255-262., Fngl., Sum. Engl., Germ.,
10 Refs., Illus. [LTAA - Microscopie, TINKRA, Centre de Recherches
Agroalimentaires, 44072, Nantes Cedex, France]

Cassava. Cassava starch. Analysis. Nutritive value,

Type A starches (Manihot utilissima, Dioscorea dumetorum, and Colocasia
antiquorum) and type B starches (Canna edulis, D. alata, and D. cavenensis)

are investigated. The degradation of the pure tuber starch as compared with
that of feeds made from a particular starch is wore or less the same. Type
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A starches are more rapldly degraded by bacterial alpha-amylase. The
susceptibility to attac< is compared with the nutritional cfficiency of the
feeds using axenle and holoxenic chickens. Comparison of the degree of
degradation of the starch granules in the crop and in the feces (by in
vitro and in vivo studies) is made by scanning electron microscopy. Type A
starches always show a higher susceptibility to alph.-amvlase attack. The
feed etficiency tested on chicken and digestibility of tuber starches in
the sheep rumen and in the chicken crop dncrease as their case of
degradation by bacteria alpha-amylase (in vitro) increases. (Author's
summary) I01

0131
19297 LORENZ, K.; KULP, K. 1982, Cereal and root starch noditicatlon by
heat-moi{sture treatment. 1. Physico-chemical propertics,  Starch 34(2):
50-54. Engl., Sum. Engl., Germ., 12 Refs., 1llus. [Dept. of Food Sclence
& Nutrition, Colorado State Univ., Fort Collins, CO 80523, USA]

Cassava. Cassava starch. Analysis. Modified starches. CGelatinization.
Viscosity.

The effects of heat-moisture treatment of variced severity (18, 21, 24, and
27% moisture and 16 h at 100°C) on the physicochemical parameters of 3
cereals (barley, triticale, red millet) and 2 tuber starches (arrowroot,
cassava) were studlel. The treatment restricted the swelling powers of all
tested starches. Solubilities of cereal starches increased while those of
the tuber starches were reduced at 90°C, indlecating different types of
reorganization of the starch polymers in the 2 types of granules. FEnzyme
susceptibilities and water-binding capacities were augmented by the
treatment. X-ray diftvaction studies showed decreases in degree of crystal-
lInity of cereal starches and changes ot C-pattern to A-pattern of tuber
starches by the treatment. Effects on pasting properties are also given,
(Author's summary) 101

0132
19524 MOORTHY, S.N. 1982. Buhaviour of cassava starch In  various
solvents., Starch/Stidrke 34(11):372-374. Engl., Sum. FEngl., Cerm., 16
Refs, [Central Tuber Crops Research Inst., Trivandrum 6950.7, Kerala,
Indiaj

Cassava., Cassava starch, Gelatinization. Viscosity. Analysis. India.

Solubilization und gelatinization of cassava starch in various solvents of
different polarity and water miscibility were studied. Formalin was also
used. Results fndicated that starch gelatinizes in dimethylsulfoxide
(DMS0), ethanediol, glycerol, and formalin at varylng temp. The viscosity
of 27 solutlon in these solvents varies largely. The clarity is almost
equal, whereas solu* on stability Is highest in case of tormalin. The 1
stalning expt. shows that, In formalin solution, a reversible complex 1s
formed between starch and formaldehyde., (Author's summary) 101

102 Uses, Industrialization, Processing and Storage

0133
19985 AGUIRRE, J.M. DE; TRAVAGLINI, D.A.; TRAVAGLINI, M.M.E.;  FERREIRA,
V.L.P.; SHTROSE, T.; FIGUETREDO, T.B. 1978. Aproveltamento do residuo
de extrato protéico de soja em mistura om fa:inha de mandioca. (Ueilfi-
zation of soybean milk residue for protein enrichment of eassava flour),
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Boletim do Instituto de Tecnologla de Alimentos no.56:129-156. Port,,
Sum. Port,, Engl., 17 Refs.

Cassava. Cassava {lour. soybean flour. Composite flours. Waste utilization.
Protein enrichment, Nutritive value. Organoleptic examination. Composition.
Brazil.

Two processes tor Incorporating sovbean milk residues into different types
of CF (crude and "baiana") were studied: (1) The residue was Incorporated
during processing, just before the drying stage. (2) Dried CF and soybean
milk reosidoe were simply mixed. Samples of the tinal product were evaluated
on the basis of thefr physical aspects, chemical composition, and organo-
leptic and nutriti nal characteristics. The addition of up to 40% soybean
milk resfdue to both types of flour was feasible, resulting In products
with at least 107 protein, and with good organoleptic qualities. Prelimi-
nary results showed that the products presented satisfactory PER values as
compared with the PER values of casein. For the samples obtained by the
dried components mixture process, the PER values were superior to those
found in the samples obtained by the predying mixture process. (Author's
sumpmary) 102

0134
11791 BALEETIRO, R.R. 1979, Potencial agricola do Estado da Bahia para a
producao de ilcool de mandioca. (Agricultural potential of the state of
Bahia for cassava alcohol production). In Congresso Brasileiro de
Mandioca, lo., Cruz das Almas-BA, 1979, Anais. BRahia, Brasil, Empresa
Brasileira de Pesquisa  Agropecuiria. Departamento de 1lInformacao e
NDocumentacao. pp.277-282, Port.

Cassava. Alcohol, Brazil,

The participation of Brazil in the International cassava market (chips and
starch) is outlined and the state and perspectives of cassava growing in
the state of Bahia, major cassava producing state of Brazil (expeccted
production in 1979 = 4,563,000 t), are analyzed. Alternatives for alcohol
production in Bahia are discussed. Characteristics found lead to the
following conclusions: (1) there is a vegular supply of the product; (2)
cassava growing is carried out on small farms that would benefit trom the
National Alcohol Program (PRO-ALCOOL); (3) a possibility exists to special-
fze in certain areas (for alcohol or for flour production); (4) there is a
possibility of increasing the farmers' actual income with the resulting
soctal benetits that would prevent rural emifgration and provide dircct or
indirect emplovment; and (5) cassava cultivation will possibly not become
large-scale, as in the case of sugar cane, since apt lands are abundant,
soil and climate requirements are few, and the av, productivity can be
increased (currently 15 t/ha) through new agricultural technology, without
increasing the area cultivated, (Summary by [.B. Trans. by L.M,F.) 102

0135
18932 HLANCO, O, 1982, Evaluacion del procesamiento de yuca. (Evaluation
of cassava processing). In Seminario Nacional de Yuca, Maracay, Vene-
zuela, 1980, Revista de la Facultad de Agronomia. Alcance no.31:479-505.
Span. {Univ. Simin Bolivar, #0659 Prados del Este, Caracas, Venezuelal

Cassava, Factorics. Technology evaluation, Cassava chips. Cassava meal,
Pellets. Feeds and fecding, Venezuela.

The evaluation of cassava processing in Venezuela involved the tollowing
steps: (1) examination of operativencss and operation problems of cassava
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processing plants, (2) search for information about optimum cassava pro-
cessing, (3) survey on cassava utilization in feed concentrates, (4) visit
to and technical diagnosis of cassava mills, (5) evaluation of the techni-
cal diagnosis of the processing plants for cach level of processing and
line of production, and (6) technical feastbility of {mproving problems of
transportation, receipt, and storage to reduce the cost of the end product.
The processing plants of Catcca, Caipaca, FEl Pinal, and Agrolnmoca were
visited and a technical dagnosis of ecach was made. These have a production
capacity of 10,000, 70,000, 80,000, and 100,000 kg/day, resp., of CM,
pellets, starch, and feed concentrates. The main processing equipment of
cach plant was assessed, giving specific recommendations for each. Seven
alternatives for distributing the different operations of the production
process among the lTarmers, the cassava mill, and the feed concentrate
factory are proposed and analyzed., (Summary by EDITEC, Trans. by L.M.F.)
102

0136
18933 BOCCALANDRO, A.3  CASALTA, M.; KOTZER, M. 1982, Produccion de
glucosa a partir de yuca.  (Glucose production from cassava). In Semina-
rio Nacional de Yuca, Maracay, Venezuela, 1980, Revista de la Facultad
de Agronomia. Alcance no.31:507-514. Span., 58 Rels. [Agroindustrial
América, C.A., Caracas, Venezuela)

Cassava. Cassava starch, Uses. Glucose Industry. Venerzuela,

Two systems for producing glucose from cassava starch are briefly de-
scribed. In the lst system starch is mixed with HC1 in a tank with agtita-
tors and then is passed to another tank with a temp. of 145°C for 5-7 min.
This mixture fs neutralized with sodium carbonate to a pll value of 4,7-4.8
and cooled to 75°C. Retining follows, the mixture being filtered 1n a
3-stage-process through tanks with acrivated €, a rotary vaccum filter with
dlatemaccous vearth, and another filter. It is finally concentrated to
80.37% DM in heated tubes that form films that cvaporate easily, The 2nd
system uses the alpha- and beta-amylase enzymes to liquefy starch in
contlnuous tubular heat exchangers that reach temp. between 86-88°C., There
starch is gelled and liguefied. 1t is then heated rapidly to 140-150°C to
assure complete dispersion allowing enzymatic action to occur. The temp,
{s lowered to 80-88°C and liquetfaction is completed. It is cooled to 60°C
and sent to saccharificatfon tanks where the mixture is acidified at a pH
of 4.7, Amyloglucasidase is then added and the mixture is maintained at
constant temp., during 48-72 h to be purificd and concentrated in the same
manner as  the lst system, Cassava can produce 12 t more anhydrous
glucose/ha than sugarcane. (Summary by EDITFC, Trans. by L.M.F.) 102

01137
19547 BOROMI, AL AROUTBOUL, H.;  SCHMIDELL, ¥. 1981, Simulation of the
continuous fermentation of manioc  hydrolysate. Biotechnology  and

Bioengineering 11 (suppl.):333-1457, Engl., Sum. Fngl,, 16 Refs., T1lus,
[Promon Engenharia S.A., Avenida 9 de Julho, 4949,01407, Sao Paulo-Sp,
Brasil]

assava, Hvdrolysis, Fermentation, Statistical analysis. SImulation models.,
Ethanol. Productivity, Brazil,

The  sinulation of the continuous fermentation of cassava hydrolysate
atilizing a veast straln of Saccharomvees cerevisiae, isolated from the
commercinl  pressed veast largely cmploved in Brazilian distilleries, s
discussed. The model used in the simulation is derived from hateh expel,
runs, In order to assess the cconomical competitiveness of the continuous
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fermentation, some additional concepts, such as cell recycle, and 2
fermentors connected In serles with and without feed division of fresh
substrate, arc analyzed and compared. (Author's summary) 102

0138
18973 CENTRO INTERNACIONAL, DE AGRICULTURA TROPICAL. 1981, Utilizacidn de
la yuca. (Cassava utilizatrion). In . Programa de Yuca. Informe

Anual 1981. Cali, Colombia. pD.BET:ZSO. Span., Illus. [CIAT, Apartado
Aéreo 6713, Cali, Colombial

Also in English.

Cassava., Cassava programs. Roots. Dry matter., Starch content. Timing.
Cultivars., Sugars., Cyvanides. Leaves. Uses. Cassava chips., Solar drying.
Piglets. Chicks. Technology evaluation. Animal nutrition. Colombia.

The factors affecting the quality of cassava roots were studied: var. and
age of the plant; DM, starch, and sugar contente ia the roots; cyanide
contents In leaves and roots., Roots of bitter var, CMC-84 showed higher DM
contents than those of sweet var. CMC-40. Total and reduclng sugar contents
followed slipghtly different trends throuphout the 9-12 mo. period in both
var., Total cyanide content In CMC-84 was less affcected by age than that of
CHMC-40; root parenchyma tissue had moreless stable total cyanide content in
both vir. Expt. were conducted on the effect of drying cassava on concrete
floors and on inclined trays on HCN climination. Both methods efficiently
reduced HCN levels for animal feeding. Sun drving on trays and oven drying
were compared. For all var., oven drying at 60°C produced dried chips with
a lower HCN content (P < 0.05). The silage process of CMC-40 reduced total
cyanide content to 25-36% of the inftial concn, after 6 mo. Plglet prefer-
cnce for diets containing 0, 14, 20, 28, and 40% CM was studied and a
consistent preference was found for diets containing 28 and 407 CM., In 1
expt. 537 of the total feed consumed contained 40% CM. In expt. carried out
with breilers, results fndicated that CM can be used up to 207 without
causing nutritional problems. Preliminary Information was also obtained on
cassava processing for the animal feed market on the north coast of Colom-
bla, through a pilot collaborative project carried out by the Integrated
Rural Development Program (bR1), the Canadian International Deve.opment
Agency, and CIAT. (Summary by EDITEC. Trans. by L.M.F.) 102

0139
19990 CHITTENDVN, ALE.; HEAD, S.W.; BREAG, G. 1980. Anacrobic digesters
for small-scale vegetable processing plants. London, Tropical Products
Institute. Report no.G139, 28p. Engl., Sum., Engl., Fr., Span., ! Refs,,
111lus.

Cassava. Waste utillzation. Biogas production.

The digestion ot vegetable materials for biogas production for small
Industrial purposes was studied to obtaln practical experience in both
bilogas digester design and operation  ith the possible application of the
process to waste products from cassava peelings. Tﬁf digester used was
desipned for continuous operation and was approx. 3 m” in vel. 1t proved
impracticable to operate the digester below 30°C while still obtaining
worthwhile gas production, The operating temp. was therefore kept above
that commonly found in tropical countrics, As it was not possible to
obtain ecassava residues in sufficient quantities to operate this plant,
potatoes were utiifzed as a substitute. To compare these results to
operation on cassava, expt, were also carried out in a 5 1 fermentation
vessel operating at 35°C on potatoes, peeled cassava tubers, and cassava
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peclings. ,Details of the rate of gas productlion and performance of the
plant (3 m”) under various operating conditions are given. Energy require-
ments for the process are also considered. (Author's summarv) 102

0140
18931 DAVILA V., A, 1982, Estudio técnico-econdémico del procese de
transformacidn de la yuca. (Technicoeconomical study of the proceus of
cassava  transformation). In Seminario Naclonal de  Yuca, Maracay,
Venczuela, 1980, Revista de la Facultad de Agronomia., Alcance no.3l:
451-477,  Span., Illus. [I1CA, Fondo Simén Bolfvar, Apartado. 55,
Coronade, Provincia de San José, Costa Rica]

Cassava. Processing. Factorics. Costs, Cassava meal, Pellets., Cassava
flour. Venezuela.

The situation of Venezuclan cassava root processing plants is reviewed or
general basls, Processed  products, installment capacity, investment,
location, and current status are described, There are 11 plants for
processing flour, pellets, chips, balanced feed, and starch, Some are just
being installed. Others have problems with the supply of raw material.
Capacities of processing cassava roots varied between 12,960 and 36,000
t/yr. Cost: of the different processes involved in transforming roots into
CF, pellets, chips, and flour for breadmaking for a pilot plant are includ-
ed as well as maps rthat locate the geographic distribution of cassava
production zones and the processing plants, Variable costs of cassava
processing for animal feeds represent 857 of the total costs and the
substitution of sorghum by cassava is not cconomically feasible. Therefore
it 1s recommended to use cassava for starch and alcohol production.
(Summary by EDITEC. Trans. by L.M.F.,) 102

0141
20112 DIAS, A.B.; SICSU, A.; KATZ, F. 1981, Mandioca e cana-de-aciicar:
exploracoes sobre uma talvez feliz complementaridade. (Cassava and
sugarcane: a possibly happy complementaritv). Revista de Economia Rural
(Brasil) 19(1):35~49, Port., Sum. Port., Fngl., 5 Rels. [ CME-PIMES/UFPE,
Univ. Federal de Pernambuco, Cldade Universitaria, Recife-PE, Brasil]

Cassava. Uses. Alcohol. Energy productivity. Brazil,

An innovative complementary use of cassava and sugarcane to produce alcohol
in Brazil is presented. The current performanee of both crops is analyzed
on the hasis of new technolopy. The complementary use of suparcane/cassava
(cassava or cassava chips used between cane crops) allows the annual
production of alcohol to expand 50%, with the same capacity of distillation
currently dnstalled and without significantly increasing the amount of
capital destined for the industrial stage ot alcohoi production. The lower
soll requirements of cassava allows lands of lower opportunity costs, that
could not be used for cane production, to be emploved thus incerporating
these poorer lands to energy production and extending the benefits of
PROALCOOL to regions and populations not vet henefited. Other aspects are
analyzed such as the possibility of using bagasse in the process of cassava
alcohol production. Further analysis of the principal variables and aspects
is needed to promote a rational energetic policy, mainly regarding 1lquid
vegetal tuel to substitute those of mineral origin. Each of the alterna-
tives to the cexpansion of alcohol production should be oxamined: (1)
expansion of cultivated area, maintaining current practices; () additional
production of sugarcane molasses to produce alcohol out of the crop sea-
sons; (3) comwplementary use of raw cassavaj and (4) complementary use of
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cassava chips. Private and soclal cost of production and stock formation
and maintenance should be taken 1into account as well. (Author's summary)
102

0142
19559 FLORES, D.M.; GARCIA, V.V,; URITANI, 1. 1983, The relationship
between methods of making cassava flour and coumarin form-tion during
drying. Nippon Shokuhin Kogyo Gakkaishl 30(3):175-177. Eogl., Sum.
Fngl., Jap., 8 Refs. [Dept. of Food Sclence & Technology, Unlv. of the
Philippines at Los Baiios, College, Laguna, 3720, Philippines]

Cassava. Laboratory experiments, Cassava flour., Processing. Courarin.
Dryilng. biochemistry Analysis, Philippines.

The relationship between metheds of making CF and coumarin formation during
drying was studied in order to determine the most suitable method of making
CF 1in tropical regions and of evaluating the quality ot CF or cassava
chips. Harvested roots of cv, lLakan were dried in 3 different ways: (1) sun
dried for about 6 h, then oven dricd at 45-50°C for 10 h; (2) microwave for
5 min before sun or oven drying; (3) dried in a cabinet drier with air
blower at 40°C for 16 h. All were pulverized {n a coffee mill. Roots of cv.
Golden Yellow were sliced 30 and 10 mn thick and sun dried for 28 and 21 h,
resp., and then pulverized. Pulverized sun-dried chips approx. 20-40 mm
thick of white flesh type were also used. UV=light exposure on the
developed TIC plate {ndicated the presence of the stress metaholites,
scopoletin, esculln, and seopolin in the alcoholic extracts of CF. The
intensities of the blulsh fluorescence obtained from the 3 coumarin
derivatives varied, depending on the methods of making CF. Fast drying
hardly enabled the slices to form coumarin derivatives, producing [lne
quality CF. (Author's summary) 102

0143
19537 GREENFIELD, P.F.; BROOKS, R.B. 1982. Processing of cassava to produce
cthanol—effect of raw material preparation., Starch/Stirke 34(6):192-197,
Engl., Sum. Engl., Germ., 5 Refs., Tllus. [Dept. of Chemical Enginecer-
ing, Univ. of Queensland, 5t. Lucia, Q1d., Australia 4067]

Cassava. Hydrolysls. Fermentation. Processing. Alcohol. Analysis. Cassava
starch, Composition., Australla.

The effect of disintegration severlty on starch hydrolysis and ethanol
production from cassava roots and stems was cevaluated. A considerable
fraction of the starch in the roots was made available for hydrolysis with
relatively crude processing; all such material was readily fermented., To
achleve a very high fermentables yield, either very intenslve processing
or, preferably, a 2-stage process, with the 2nd stage belng applied only to
the oversize material, is required. Whether it is economically viable to
process the oversize materfal further depends on a no. of site-specific
factors. The 2-stage option appears the more attractive alternative
especlally in small- to medium-size cassava to ethanol plants because of
the need to minlmize power requirements and thereby steam usage. (Author's
summary) {02

G144
£9502 HUG, H.s PFENNINGEKR, H. 1980. Cassava als Rohstoff fiir die
Blerhersteliung. (Cassava  as  row material  for beer production).

Brauerei-Rundschauw 91(9):149-153, CGerm., 8 Refs.
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Cassava. Cassava flour. Cassava starch. Cassava chips. Uses, Cassava beer,

Botanical and cceonomic aspects of cassava arce discussed and chemical
composftion is described. Cassava chip flour and cassava starvch were used
in pilot plant scale brewing trials, being combined with malt at 50:50 or
30:70 malt:cassava ratfos, in I- or 2-mash decoction processes, or in
infusion mashing, Analvtical data of resulting worts and becrs are tabulat-
ed in detail, Alrhough use of cassava led to difficulties at lautering,
dark color, and low total and amino N, suggestions arve made for lmproving
processing quality, such as use of simple filter alds, use of cassava
starch fnstead of cassava chips, and use of the infusion process. Beers
made from 50:50 malt:cassava were still of acceptable sensory quality. The
possible use of domestic cassava as an adjunct in brewing in tropical
countries {s  demonstrated.  (Summary by Food  Science and  Technology
Abstracts) 102

0145
19527 IKEDTOBI, C.0.; ONYIKE, E. 1982, The use of linamarase in gari pro-
duction, Process Biochemistry 17(4):2-5. Engl., Sum. Engl., 12 Refs.,
11lus. [Dept. of Biochemistry, Ahmadu Bello Univ., Zavia, Nigeria)

Cassava. Linamarase. Uses., Gari. Fermentatton. Detoxification processes.
Enzvmes. Nigeria,

The detoxification of cassava assoctated with fermentation depends on
endogenons linamarase hydrolysis of the constituent cvanogenic glucosides.
Addition of exogenous linamarase preparations to fermenting grated cassava
not only increasced the rate and extent of detoxification but also consis~
tently vielded gari with innocuous levels of cyanide, A preliminary screen-—
ing of several fungal isolates for their ability to synthesize Tinamavasc,
resulted In the ddentitication or 2 rungi, Penicillium steckif and
Aspergillus svdowi, capable of producing this cnzyme in commercial quan-
tities, The use of lnamarase or linamarase-producing fungi in cassava
fermentation for gari production may be an  interesting  possibilivy.
(Author's summary) 102

0l46
19531 KUNHI, A.AM.; GHILDYAL, N.P.; LONSAKE, B.K.; AHMED, S.Y.; NATARAJAN,
C.P, 1981, Studies on production of alcohol from saccharified waste
residue from cassava starch processing industries. Starch/Stirke 33(8):
275-279, Engl., Sum. Fagl., Germ., 20 Refs., Tllus, [Central Food
Technologlcal Research Inst., Cheluvamba Mansion, V,V. Mohalla P,0.,
Mvsore 570013, India]

Cassava. Cassava starch, Factories, Waste utllization., Alcohol. India.

A fibrous waste residue obtajned in the manufacture of starch and
sago from cassava poses disposal problems. Fermentation studies, using
Saccharomvces cercvisiac, for the production of aleohol on saccharified
waste revealed that t-nrivhn';lum with mineral wsalts and N Is essential, An
fnoculum size of 24,7 « 107 cells/50 mlb medium was optimal, while highest
quantity of alcohol formed with 96 h fermentation. Though optimum fnitial
sugar concn, In the fermentation medlum was abour 15%, the saccharified
waste needed expensive conen. treatment to raise the sugar conen. to the
optimum level, FEconomic constderations suggest the use of saceharified
waste without conen. (Author's summary) 102
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0147
11796 MELLO, J.C.; URBAN, C.W. 1979, Aspectos economico~energéticos do
ctanol de mandioca. (Economic and energetic aspects of cassava ethanol),
In Congresse Brasileiro de Mandioca, lo., Cruz das Almas-BA, 1979,
Anais. Bahia, Brasil, Fupresa Brasilelra de Pesquisa Agropecudria,
Departamento de Informacao ¢ Documentacao, pp.283-322, Port,, Tllus,

Cassava. FEthaneol. Factorles, Industrialfzation. Productivity., Economics.
Processing., Brazil,

Technical data are summarized from diverse sources (Empresa de Assistencla
Téenica ¢ Extensao Rural, Fmpresa de Pesquisa Agropecudria de Minas Gerais,
INDI, Instituto do Acticar ¢ do Alcool, Fundacao Instituto Brasileiro de
GeografTa ¢ Estatistica, and farmers' meetings) on cthanol production from
cassava and other starchy, sacchariferous, or cellulosic farm products
(biomass) which malnry differ in the stages of supply and preparation for
fermentation within the proce of alcohol production., The establishment of
polvvalent ractories that use more than one raw material s thus made
possible. The utilizatfon of the whole cassava plant, social and economic
benefits, and the possibility of technical improvement are highlighted and
examples are given, Apriculetural, industrial, and energetic advantages of
~assava and sugarcane as raw materials for alcohol produetion are compared
in detail, cassava having favorable results (e.g., the cnergy input in the
fndustrial phasce would be PIBO-1420 keal/l for cassava vs, 1780-2000 keal/

1 for sugarcane), Tables and figures are included. (Summary by 1.B. Trans.
by L.MLFOY 102

0148
11765 MENEZES, T.J.B. DE 1979, Avancos  tecnoldgicos e  perspetivas de
aplicacao na producao de dlcool da mandioca. (Technological advances and
possibilitics of application in  cassava  alcohol  production). In
Congresso Brasileiro de Mandioca, lo., Cruz das Almas-BA, 1979, Anais,
Bahia, Brasil, Fmpresa Brasileira de Pesquisa Agropecuiiria. Departamento
de Informacao ¢ Documentacao, pp.181-187, Port,

Cassava, Alcohol, Industrialization., Brazil,

Cassava alcobol production 1s discussed in relation to the energy balance
of the process and the factors that determine whether this balance is
favarable or not. Major advances in technology, aimed at overcoming the
difficulties that oceur when cassava is used for alcohol production, are
desceribed. The posasibilities ot industrial improvement arce discussed, based
on the consideration that the energy halance is a means to detect faults in
the production process. These improvements invelve: (1) the search for an
adequate fuely (2) saccharification; (3) production of enzymes; (4) contin-
uous cooking; (5) fmmobtlization of saccharifying enzymes; (6) microwave
cooking; and (7) use of cellulase as an aid in the sacchariflcation of
cassava pastes, (Summary hy 1,B, Trans. by L.M.F.) 102

0149
LIBLL PARENTE, E.J. DE S.;  CARIOCA, J.0.B.; ARORA, H.L.; SAEED, K.A.;
SAMPATO, F. 1979, Sistema mandioca - Apuapé. [Cassava - water hyacinth
(Eichhornia crassipes)], In Congresso Brasileiro de Mandioca, lo., Cruz
das Almas=BA, 1979, Anais, Bahia, Brasil, Fmpresa Brasileira de Pesquisa
Agropecuiria, Departamento de Informacao ¢ Documentacao. pp.323-349.
Port., 6 Retfs., Tllus,

Cassava. Production. Statistical data. Alcohol, Industrialization. Fconom-
fes. Brazil,
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A model of cassava alcohol production (20,000 1 capacity) 1s outlined; the
energy source fovr the process fs the biogas from annerobic digesters that
use the water hyvacinth (Eichhornia crassipes), an aquatic plant with
extraordinary growth and propagation rates, as raw material. The system of
Integration proposed would consist of a lagoon to cultivate water hyacinth,
installment ot anaerobic digesters, a vapor and clectricley generating
unit, and a cassava aleohol production unit., The biogas produced serves as
fuel of a befler feeding a low-pressure turbogenerator for the industrial
proeess, The filtrate trom the biodigester would be returned to the lagoon,
the residucs (cake) would be used as fertilizer for cassava crops, and the
surplus would be pelleted for commercialization, The process of ohtaining
cassava alcohol is explained. The flbers resulting from this process,
together with the residual broth of fermentation and of distillation and
the recovered veast, would wmake up a ration for bovine cattle, along with
the acrial part ot cassava plants, Part of the bovine manure would be used
in obtaining greater efficiency in anaerobic bifodigestion. Detalls and
hackground of the project are given in table form and in flow charts. The
use of planted forest growth as alternative energy  source is also men-
tioned. (Summary by 1.B. Trans, by L.M.F.) 102

0150
19241 PARK, Y.K.; CRUZ R., B. 1982, Alcohol production from varlous
enzyme-converted starches with or without cooking., Biotechnology and
Bioengineering 24(2):495-500. Fngl., 5 Refs., 11lus, [Univ. Estadual de
Campinas, Faculdade de Engenharta de Alimentos, C.P. 1170, Campinas-SpP,
Brasil)

Cassava. Cassava  starch. FEthanol. Enzymes. Fermentation. Industrial
Microbiology.

The ceffectiveness of alecoholic fermentation from cassavia, maize, potato,
and babassu starches wae compared. Aspergillus awamorl NRRL 1112 and A,
niger were Isolated from betju (naturally fermented cassava mash) and were
used for production of amvloglucosidasc. Bacillus subtills NRRL B-941 was
used for productlon of bacterlal alpha-amylase and bakers' yeast for
alcohol fermentation. The preparation of amyloglucosldase and bacterial
alpha-amvlase is described as well as the assay carried out to determine
enzyme actjvity, Two procedures of aleohol fermentation, with cooked starch
or without cooking, were used. Aleohol ylelds from raw starch were 90.0,
R9.0, 48,9, and 11.4%, resp., for maize, cassava, babassu, and potato, When
starches were cooked and liquefled by bacterial alpha-amylase, higher
vields were obtained: 93,9, 92,0, 73.0, and 91.0%, resp. The degree of
hydrolysis of the different starches by purified amyloglucosidases showed
formation of reducing sugars at levels of 15.7, 15.2, 0.9, and 0.7 mg/ml
tor maize, cassava, babassu, and potato starches, resp. (Summary by EDITEC.
Trans, by L.M.F.) 102

0151
19997 PASSOS, E.F.; FORTES, M.y MELLO, J.C. 1982, Condutividade térmica
da pasta de mandioca. (Thermal conductivities of cassava paste). Revista
Ceres  29(162):222-231. Port., Sum. Port., Fngl., 12 Refs,, 1llus,
[Depto. de Fisica, Univ. Federal de Vicosa, Av. P.H. Rolfs S/N, 36.570
Yicosa-MG, Brastl

Cassava.  Cultivars, Cassava pastes. Analysis. Biochemistry., Laboratory
experiments. Brazil.

Thermal conductivities of pastes of different cussava var. were measured as
funcoions of MC. The thermal conductivities of 2 different var. were
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compared and a statistical analysis vielded no significant difference at
the 5% sipnificance level between the regression cquations. A preliminary
study ou the eftect of enzvmes on paste thermal conductivity is presented,
(Author's summary) 10?2

0152
18942 RIBETRO FILHO, F.A. 1987, ¢ programa brasilelro de producao ¢
utilizacao de ctanol. (The Braszilian ethanol production and utilization
progrem). In Seminario Nacfonal de Yuca, Maracay, Venczuela, 1980,
Revista de la Facultad de Apronomia,  Alcance no.31:703-71%9, Port.,,
11us, {Petrobris OQuimica, S.A., Rio de Janciro, Brasil]

Cassava. Alcohol, Baceel Cultivation, Statistical data, Fconomics, Brazil,

The Natlonal Alcohol Propram of Brazil (Prodlcool) secks Lo increase the
production of atcohol for tuel and as o raw material for industrial
purposues., fneentives and restraiots tor program development aie plven,
Different aspects of the use of cassava and sugarcane tor alcohol produc-
tion are compared, namelv, costs, other inputs used, by-products, advan-
tages and disadvantages. Likewise, flow charts are given for producing f61(21
from other raw materials. Production «-xpcctm}y for 1985 is 10,700 x 107 1
while that expecred for 1981 was 4071 x 100 1. In Brazil there is low
proeductivity of suparcance, which can be partially substituted by cassava
that is grown more extensively, Programs on the use of fuel alcohol in-
clude: substitution of gasoline and diesel oil, and generatlon of elec-
tricity and gas tor domestic nse. (Summary by EDITEC. Trans. by L.M.F.) 102

151
19507 SAINT, W.S. 198, Farming for enerypy: social optlons under Brazil's
National Alcohol Programme. World Development 10(3):223-238, Engl., Sum,
Engl., 52 Refs. |Fundacidn Fovd, Apartado 6029, Lima, Peri]

Caussava, Production, Cultivation. Alcohol. Socio-economic aspects. Brazil,

The st % vr o of the Bracsitian National Aleohol Program are assessed In
terms of their stated social objectives of reducing reglonal inequalities
and rural-urban income disparitices, and expanding employment opportunities.
The eftects of eners,. nroduction systems based on the ? principal competing
energy feedstocks, sugarcane and cassava, are compared In terms of these
objectives, as well as their dmpact on land distribution, food supply,
mipration, and environacent. Greater use of cassava is clearly fndlcated
from a social standpoint, but initial policics, intluenced by Institutional
intereats, have favored suparcane., Possible strategies for enhancing the
Program's social development potential are suggested, (Author's summary)
102

0154
L1864 SANTOS, M., DOS; COUTINHO, PLH. DE A, 1979, Aplicacao de dlcool para
fins energéticos ¢ nao-cucrgéticos, (Alcobol applied for energetlic and
nonencrgetic purposes), In Congresse Brasileiro de Mandioca, lo., Cruz
das Almas-BA, 1979, Anals, Bahia, Brasil, Fmpresa Brasilefra de Pesquisa
Apropecuiivia,  Departamento de  Informacao ¢ Documentacao. pp.357-372.
Port., 4 Befne, Tllus,

Cagsava. Fthanol, Uses, Brazil,
A general review is given of the current state of projects in progress and

sponsoring centitfes and the prospects of applving ethyl alcohol obtained
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from dirferent raw materials, including cassava, in Brazil, tmproved
technology is befng used for cassava alcohol production, e.p. at the
factory in Curvelo. Among the encrgetlc purposes of aleohol, on the basis
of the equipment used, are the use of alechol in boilers and ovens, tur-
bines, in Gtto-cvele motors, Diescel engines, and domestic gas. Among,
noncnergetic  purposes  (alcohol  chemistry), the cconomic advantages and
strategies of partial substitution of raw materials with aleohol are plven
tor naphtha substitation, preduction of vinvl acetate monomer, and produc-
tion of dichloroethane, using the same processes and withonr additional
fnvestwents, The sell o technolopy to other countries has already been

discussed reparding the last process, developed by Potrobras. Tables on
major aleohol-based products that can be obtained ane on perspeetives in
HBraril arce included. The dacreased use of hvdrated alechol has been more
marked than that of anhvdrous aleohol. The advantages ol using cassava as
raw material in the production of aleohol arve discussed, (Summary by [.B.
Trans, by L.MJFY 102

0155
11700 SCHINDLFR-LORENZ, F. 1979, Alcool de mandioca. (Cassava alcohol), In
Congiresso Brastleivo de Mandioca, lo., Cruz das Almas-Ba, 1979, Anais.
Bahia, Brasil, Fmpresa Brasileira de Pesquisa Agropecudria. Departamento
de Informacao e Documentacao, pp.lol-=170, Porr,

Cassava, Alcohol. Industrialiczation. Braz=il,

Two forms of preparing cassava when used as raw material in the elaboration
of aleohol are compared veparding the advantages of fered during the ditfe-
rent stages of the Industrial process, The Ist used the whole cassava root
and in the Jod, there was a previous separation of the pulp and obtainment
ot starch milk, The disadvantapes ot the st svstem are discussed and the
stages o) the Und svsten are deseribed in detail: preparation of the roots,

disfotegraticn ot the roots, prepavation or the pulp, hvdrolysis, sacchar-
ification, termentation, distillation, utitization of veasts and residual
products, Precaut fons that should be taken with the 2nd stem are given as
well as the advantages ic otfers. (Suemary by LB, Trans, by 1M, F.) 102

0156
18950 STLVA, J.R. DA 1980, A producac de o raspas de  mandieca no Brasil
utilizande a enerpio solar. (Production of cassava chips in Brazii using
solar energy). Brasil, Ministerio da Agricultura, Seeretaria Naclonal de
Producao Aprepecudria. 27p. Port., 2 Rers., 11lus.

Cassava, Cassava chips. Feeds and teeding, Uses. Processing. Solar drying.

Costs, Animal nutrition., Brasil.,

Aspects ot caszava production in Brazil related to its processing for
industrial purposces and  tor human and animal nutrition are deseribed.
Hedraulic presses and tacl=based delivdrators have been nsod for dryving when
producing dried cansava chips, thas rvising its price. Sun drving on cement
floors is considered as an alternative to reduce costs. Foreign and domes-
tic marketing conditions are analveed. Regarding the foreign market the
transtoraat ion ot ca va Into aleohol is considered. This demands a
production or 400,000 © of roots on 61,540 ha, within a period ot Approx.
Po=24 mos Cavnava could also be used in the production of animal feed for
balanced rations, substitutiog maize. Stratepics tor processing cassava,
metheds ot san drving, machinery, equipment, and installations, and forms
le ¢ Sva prowers are pointed out, Production costs
and fipures are alae included. (Summary by FDIT

of organising small-y

are ectimated. Tables
Trans. by L.MJF.) 1TOY
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19258 VINCK, D. 1983, La transformation du manioc en gari. (Transforming
cassava into gari). Annales de Gembloux 89:101-115, Fr,, 21 Refs.
[Faculté des Sclences Agronomiques de 1'Etat, 7300 Gembloux, Belgium]

Cassava. Gari., Small-scale processing. Processing, Technology evaluation,
Socio-cconomic aspects, Africa.

Information is given on: the use of cassava as raw material in the manufac-
ture of gari; the tinished product, probably the most fmportant traditional
foodstutt  in Western  Africag the ditferent transformation processes;
Tevels of technology used (traditienal, intermediate, and  industrial).
Conelusions en technological, econemic, aund secial aspects are reached.
Plant svononvmy, morphology, and chewical composition are included as well
an tvpes of root deterioration, toxicity, and casiness of cultivation. The
numerons uses piven to pari fo cooking and demand trends arce discussed. The

transrormation process s deseribed which includes the removal of the inner
and  outer corte: rasping  which  tacilitates detoxification as  the
linamarine contacts the eneyme  Dinamarase; fermentation which detoxifies
and enhances the characteristic flavor and aroma of gari at the same time
that  the wvater-binding capacity of starch ts modified; hydrolysis of
cvanopenic plveosides, Ist ensyvmatically and then chemically, causing no
microorganise to intervene in the detoxification process; extraction of up
to 507 of the water; gelatinizacion or garvification, causing the rupture of
intermolecular hondsy aud drving to assure pood conservation, The different
tvpes of technolopy are assessed in relation to yield, labor produectivity/
dav, hvgicne, product quality, fuel input, cconomic aspects of industrial
and intermediate technoelogy, and social aspects such as the {mpact on the
vork assicned to women, wmipration and cwmplovment, capacity of innovation,
nutrvition, apriculture, and ccology, The perspectives of manufacturing garl
are considered, (Summary by LB, Trans. by LMJF.) 102
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0158
19292 PARK, Y.E.; ZENIN, C.T.; UEDA, S.; MARTINS, C.0,; MARTINS NETO, J.P.
1982, Microflora in Beiju and their biochemical characteristics. Journal
of Fermentation Technology 60(1):l-4. Engl., Sum. Fngl., B Refs., Tllus.
[tmiv, Estadual de Campinas, Faculdade de Enpenharia de Alimentos, C.P.
1170, Campinas=S', Brasil]

Cassava, Beiju. Cassava pastes, Micreflora. Moulds. Enzymes. Blochemistry,
Industrial microbiology, Fermentatfon, Brarzil,

Beiju fs a naturally fermented cassava mass resembling koji in oriental
conntriva, used tor production of an indigenous aleoholic beverage called
tiquira, Microbiai populations in beijn were found to be predominantly
molds, and the oo, of m}luniw: on DA that developed from 1 g of belju were
uow b0’ ot boaow 107, Predeminant molds were Acpergillus niger and
Poccifomyees sp. Moderate no. of Rhizopus sp. resembling R, delemar and
small no. of Neurospora sp. were also tound in beiju, It was found that
Paccilonvees sp, produced high activity of alpha-amvlase, while R delemar
prodoced small amounts of the enzyme, On the other hand, A, niger and R.
delemar produced lTarpe amounts of amvioglucosidase, while Pacceilomvees sp.




delemar produced large amounts of amy logluc. .idase, whiie Paecilomyces sp,
and Neurospora sp. produced small amounts of the enzyme. (Author's summary)
103

0159
20102 SANTOS, Jos GOMEZ, G.; ALEXANDER, J.C. 1983, Production of fungal
protein from rasped fresh cassava roots using 200~ and 3000-1itre
fermentors. Animal Feed Science and Technolopy B(4):313-324, Engl,, Sum.
Fngl., 24 Rets., 11lus, [CIAT, Apartado Adreo 67173, Cali » Colombial

Cassava. Roots, Protein enrichment, Biomass production, Industrial micro-
biology. Asperpfllus. Fermentation, Culture media. Analvsis. Carbohvdrate
content. Protein content, Productivity, amino acids. Colombia.

The results are given of expt. on the nonaseptic, high-temp. production of
a funpal biomass from cassava, The expl, were conducted at the pilot plant
level at GLAT, using the tfunpgus Aspergialus _tumiy,ﬂg =210 as a 2nd stage
in the evaluation orf the technolopy developed and tested previously on oa

lab, scale at the U, of Guelpho A briet deseription of the process and a
schematic representarion of the different steps required at this level are
included,  The substrate caployed  was prated fresh cassava roots from
several low-cvanide cv, with a total quantity utilized ° approx. 425 kg of
cassava/fermentation. The initial conen. of carbohvdrates in the culture
mediun was adjusted to 40 $£/1. The fungus used is characterized by jrs
abilivy to prow at very low THO(3.5) and reasonably hiph temp, (45°0),
selective prowth conditions which appear te obviate the need for steriliza-
tion and maintenance of aseptic conditions, The protein vields reported
vere notoas high as obtatned in previous small-scale fermentations, with
the total € content of Jhe final product averaping less than 355 DM, This
was  partially due to an Ancomplete utilization of carbohvdrates.  The
quaticy of the tap water as related to pil of the cnlture medium might alse
have had some adverse offect on the growth of the microorganism. While the
protein of the final product was low in sulphur-containing amino acids,
particularly met., ite amino acid profile compared favorably with that of
other protein sources. The results obtuined to date suggest  that  SG°
production from eassava may have potential tor practical application in
cassava producing  areas  provided safe operational  procedures can  be
established, (Author's swmary) 103

See also 0137
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0160
19504 ALDERMAN,  H.C.3 TIMMER, C.P. 1980, Food policy and food demand
in Indonesia. aulletin of Indonesian Lconomic Studies 16(3):83-93,
Engl., 4 Refs,

Cassava,  Consumption.  Statistical malysis,  Human nutrition. [ncome.
Prices. Indonesia.

Cross ~ction analvsis is used to examine how houschold decisfon parame-
ters vary at difterent income levels., The analysis deals orly with rice,
tresh cassava, and total calorie intake from rice, fresh cassava, and waize
which are the most important toodstuffs for Indonesian concumers. Income
clasticities Tor rice are high for the lot 2 income classes fndicating that
Te s o Tuxury for tie lowest 0-407 ot the population. Income clasticitics
for fresh casgsava are high and cxceed unity for the lTowest 10=15% of the




rural population and remain positive for 50-60% of the populatfon. The
calorie income elasticities are somewhere between the rice and fresh
cossava elasticities. The results reported arpue that for this partlcular
soci.tv food should be disaggregated into its important ecalorie sources and
that society nust be analveed by income levels, By doing so there is a
possibility ot pr .iding taraers with dncentlve prices for the preferred
food (rice) anl charving consuners relatively higher prices as well while
keeping the prices ot secondary grains (malze) and root crops (cassava)
Tow, cven subsidized, to protect the poor. (Summary by World Agricultural
Economics and Ruval Sociclogy Abstracts) J0OO
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19517 BANLA.  SECRFTARIA DA ACGRICULTURA. 1983, Produtos agricolas; Area
colhida, producao, rendimento ¢ valor real da producao Bahia, Nordeste e
Brasil: 1973=7% a 1980: wandioca. (Aprfcultural commoditics; area
harvested, production, vield, and market value in Babia, the northeast-
ern regior, and Braszil trom 1973-75 to 1980: cassava). In < A
producao agricola da Bahia no contexto regional e nacfonal 1Y73-75 a
1a8, Salvader=BA, Comissao Estadual de Planejamento Agricola da Bahia.
Sorie Subsidios ao Planejamentoe Agricola noub, pp.61-62, Port., Illus,

Cassava. Production. Statistical data. Brazil,

Trends in Brazilian cas. va production on a regional (state of Bahia, NE
region)  and national basis, during 1973-80, are gpiven regacding the
tollowing variables: production, arca havvested, yield, and market value,
Indices wand diagrams are included of these 4 variables at the 3 levels
mentioned. (Summary by J.L.5. Trans, by L.MJF.) Joo
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19520 BANCO  CENTRAL  DE VENEZUELA. 1974, Grupos de rafces y tubCrculos. B.
Yuea (Manihot csculenta), (Tuber and root crops. B. Cassava). Caracas,

Téenicos « Consultor apropecuarios, 1¢9p, SHparc., 14 Refs., Tllus,

Cassava. Cassava programs. Production. Productivity., Timing., Statistical
data. Prices. Costs, Consuemption. Marketing. Trade. Technology evaluation,
Casave. Cassava starch, Socic-econemic aspects. Venczuela,

Different economic aspects related to cassava cultivation in Venezuela are
analyzed and the Tundamental problems and their possible scolutions are
discusced. Production, consumption, markets, forcipgn trade, cxtension and
rescarch scrvices, tvpe of finvancing, policies reparding cassava, and the
level of technolopy reached are studied. Public and private corporations
specifically in charge of aspects related to cassava are mentioned; agroin-
dustrial relationships and the supply of inputs fer industrial production
are described, Among Fasic problems are: (1) aprotechnical issues which
include those reparding infrastructure, loc lization, technical assistance,
technology, and wanagement; (2) cconomic issues such o8 prices, oasts, and
marketing; (3) institutional ones rvelated te price policies for carsava
prowers, aproindustries, f{inancing, and zonation, and those related teo
zatiens; (4) social factors that include cducation
and training, land rtenancy, agrarias reform, and organization. Efforts
should be directed toward solving research problems (ecological, physio-
logical, and those related to seoils, penctic and agronomic breeding,
mechanization, irrigation and drainape, pests and diseases,  cconomy,
technolegy and industrialization, animal nutrition, and cultural practices)
and others related to financing, tegal aspects, agrarian retorm and agroin-
dustrial intepration, The creation of the Natfonal Cassava Board is there-

public and private orpan
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fore recommended in order to arrange hicrarchically problems encountered
and to formulate necessary policies. (St mary by EDITEC. Trans. by L,M.F.)
JOo
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19215 BRULIN, G.H. DE 1983, Agricultural rescarch on cassava in Asfa and
Australia. In Delange, F.; Ahluwvalia, R., eds. Cassava Toxicity and
Thyroid: Rescarch and Public Health issues, Ottawa, Canada, 1982,
Proceedings of a workshop., Ottawa, Internaticonal Development Rescarch
Centre. IDRC-207c. pp.103-107. Fngl., 16 Refs. [Dept. of Tropleal Crop
Science, Agricultural Univ. Wageningen, 6701 DB WVageningen,
Salverdaplein 10, the Netherlands|

Cassava. Cassava programs. Rescarch, Indonesia. Thailand., India. Taiwan.
China, Philippines. Sri Lanka. Malavsia. dustralia,

Recenc developmentis of cassava research activities in Asia and Australia
are reported. Research activities are compared with the relative importance
of cassava within the different countries. Information on programs was
obtained through direct contact with rescarch workers from main research
centers and the publicatfon Abstracts on Caseava, Vol. 1-f (CIAT's Cassava
Informatinn Center) was screened for publication: from Asia and Australia,
assuming that this would give a representative picture of researcl activi-
ties, Rescarch in Indonesia, Thailand, India, China/iaiwvan, Philippinces,
Sri Lanka, Malaysia, and Australia is discussed. Frew 1970-78, there was a
tivefold increase in the no. of publications in Thailand while in Matlavsia
the no. was relarively stable. A "rescarch intensitv tactor" for ecach of
the countries was caleutated by dividing the total no. of publications
cited by the production level/yr in millions of tenn. Australia had a very
high research {ntensity followed by Malavsia, "Sormal’ values were obtained
in India, Thailand, the Philippines, and Sri Lanka while very low values
were found for Indonesia and China/Taiwan. (Sumwary by EDITEC. Trans, by
L.MJF.) J00
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19578 CACERES. 8.B. 1981, adoption behavior of root crop growers in four
Bicel Lrovinces., Ph.D, Thesis. College, lLaguua, University of the
Philippines at Los Batos. 184p. Fngl., Sum. Engl., 94 Refs., I1lus.

Cassava, Technelogy evaluation. Cultivars. Land preparavion. Planting.
Spacing. Weeding, TFertilizers. Minerals. Discase control. Pest control.
Income. Socio-cconomic aspects. Maps. Marketing, Philippines,

The Iv was conducted In 4 e:lected provinces of the Bico! Reglion
(Phit  pines), namely Sorsogon, . itay, Camarines Sur, and Camarines Sorte.
The objectives of the study r.cto tor (1) describe the characteristics of
the root crop growers in these provinces; (2) determine the enltural
practices and technology adopted by the root crop growers; (3) conpare the
degree of adoption of the recommended cechnology ameng the cassava, sweet
potato, and gabi (Colocasia spp. and Xanthosoma sp.) prowers: and  (4)
determine the variables which influence the adoption of the recommended
technology. The data was gathered from 265 root crop gprowvers, Means and 7
were used to describe the characteristics and the technolopy adopted by the

farmers. To compare the 3 groups of root crop growers, analysis of variance
and tne buncan's multiple range test were used.  Chi-square deterwin J the
relationship of variibles under <tudy. The root  cror  prowvers  were
niddle-aged, predominantly males, married, with low cduc~. {oaal attainment,

o

and came from a family ot 7 pembers. Generally, o vohad middle income
(6000-8999 pesos), one-thilrd of which came from oot crop farming. Majoricy
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were non-owners of the land they tilled with uan av. farm size of 3.17 ha,
As to their farming experience, most of them had been in the occupation for
20 yr or more. They were also affiliated to various organizations and more
than half of them had low level of aspiration, Communicationwise the root
crop growers had low exposure to radio, print, and {nterpersonal sources.
Likewise, their access to market, transportation facilities, and credit was
relativelv low. The [indings alse revealed that In terms of the technoiogy
adopted, the root erop growers were modern as to the var, planted, system
of land preparation, cultivation and weeding praceic Significant differ-
ence existed among the 3 groups of farmers; the cassava group differnd
signiticantly frem both the sweet povato and gabi farmers. The cassava
respendents adopted more new practices/technolopy than the other 2 groups.
The degree ot adoption was significantly related to the farmer's income,
farm size, level of aspiration, exposc 2 te {aterpersonal sources, and the
type of transportation facilities uscd. (Author's summary) .J00

0165
18492 CACERES C., J.W. 1979, Ante-provecto para ¢l fomento de ta produccidn
de yuca en la region norte de Honduras, (Preliminary plan for fomenting
cassava producticn in vorthern Honduras)., San Pedro Sula, Honduras,
Secretarfa de Recwrsos Naturales. 50p, Span., Tllus,

Cassava, Cassava programs., Production. Costs. Land preparation., Planting,
Cuttings, Weeding, Minerals. Insect  control, Harvesting. Packaging.
Marketing. Honduras,

The Ministry of Natural Resources of Honduras initfated the National
Cassava Rescarch Project in July 1976 with headquarters at San Pedro Sula,
Objectives were to: (1) diversity agricultural production, (2) increase
production, and (1) establish agrolndustries for export and local consump-
tion., Soil, climatic, and fertilization requirements, and geographic
locations for cassava cultivation arce described. The institutions collabo-
rating with the project, in addition to the Ministry of Natural Resources,
are the Instituto Nacional Agrario, the Banco Nacienal de Fomento, and
CIAT. An organizatrion chart of the project is included as well as a
cost-benetit ratio of the crop regarding labor and inputs. The marketing of
cassava can be established through international animal feed compantes.
Product lon trends are expected to show an increase of an av, 18 t/ha during
1981-85. Var, 1td, Criolla de San Andrés, and Valeneca are vecommended for
commercial production, vielding an av. of 24, 23, and 20 t ha, resp.
Project development can increase farmers' income, create new enterprisces
that produce employment, and result in a higher toreign exchanpe for
Honduras with exports. A pilot plan for a lst phase of experimentation and
commercialization should be constructed; jts subsequent expansion on a
commercial scale is proposed. The multiplication of plant material for sced
should begpin as soon as possible. The appendix  includes the uses of
cassava, a diagram of the ivdustrialization process, and an article on the
proposal of alcohol production in Brazil. (Summary by EDITEC. Trans. by
L.M.FL) 00
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10991  CARVALHO, 1..E. 1979, Consumo de raiz e derivados.  (Consumption of
roots and Lv-products). In Congresso Brastletro de Mandioca, to., Cruz
das Almas-BA, 1979, Anais. Bahia, Brasil, Fmpresa Brasileira de Pesquisa
Agropecudria.  Departamento  de  Ioformiacao e Documentacao. pp.27-473.
Port.,, |0 Refs,

Cassava, Human nutrition. Consamption. Statistical data. Brazil,
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The consumption of cassava and cassava by-products at a world level and In
Brazil, where it varies from reglon to region, is analyzed. Tn Brazil, in
particula. the NE region, cassava supplies 24.17 calorfes, 21,67 Fe, and
17,7% Ca/capita/day. It is also the main source of calorics, especially in
lower income levels of the population. Cassava, of more importance for
feeding rural populations, is planted as a subsistence crop. Some projec-
tions to estimate the future role of cassava are made. It can be affirmed
that CF consumption is accompanied by av, growth in {ncome, being insensi-
tive to price varifatfons. This indicates that wautritional problems re-
sulting from a poorly balanced dlet, e.p. excessive consumption of cassava,
can not be solved in the near future. Tables on the consumptifon of major
foodstuffs and on prices are included. (Summary by 1,B, Trans. by L...F.)
J00
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18175 CASSAVA. Food Outlook 2:12-13, 1981, FEngl,

Cassava. Production, Statistical data. Asia., Africa. Brazil, Colombia,

The forecast of world cassava production for 1983 jis discussed. Production
{s expected to be slightly lower than the level ot 1962 of 128 million
tons, In Africa, the main producing region, production will equal 1982's
with 48.6 million tons; South America will follow . similar trend with 31}
million tons. Prospects In Asia point to a decline in output from 48,8
million tons in 1982 to 45.2 million tons {n 1983, The use of rassava in
animal feed {s cupecced to increase. In some {mporcing countries, like the
Republic of Kerca, levels of eassava consumption are expected to increase,
The EEC imported a record 7.8 million tons in 1982, The aewand Tor cassava
by other {mporting countries, represcnting less than 500,000 million tons,
will remain constant, In view of the decline in the volume of world imports
and the depressed feedstuffs prices, it is unlikely that cassava prices
will continue to rise. Since Furopean ¢r .al producers pressure to restrict
cassava imports, exporting countries mav be forced to lower their output.
(Summary by EDITEC. Trans. by L.M.F.) . 7
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18974  CENTRO  INTERNACTONAL  DE  AGRICULTURA  TROPICAL. 1981, Cooperacidn
internactonal. (International cooperation). In . Programa de

Yuca. Informe Anual 1981, Cali, Colombia. ﬁ;?ﬂf]—ZGl. Span. [CIAT,
Apartado Aéreo 6713, Cali, Colombial

Also in English,

Cassava. Cassava programs. Hybrids. Cultivars, Adapration. Productivity.
Cuba. Feu dor. Haiti., Dominfcar Republic. Paraguay. Malaysia. Thailand.
Colombia.

Activitics of international cooperation during 1981 are given., Training
courses In cassava production, tissue culture, phvsiolopy, and in advanced
research for postgraduate work were attended by 38 professionals f-om 16
countries, From 1973 to 198] cassava hybrid sceds have been distributed In
Latin Amcrica, North America and Europe, Asfa, Africa, and other regions.
Cassava program scientlsts visited the natfonal programs of several Latin
Amerfcan and Asian countries to follow up the progress in cassava research
and gather informatfon. The most important trials carried out and results
obtained in the countrices visited arc indicated. CIAT permplasm selections
and hybrid materials provide opportunities for var, selection In national
programs; germplasm exchange needs more tralning effores in cassava tissue
culture to reduce the risk of discase tranemissjon. 1t is considered that
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the impact of research has thus far not reached the farmers due to the long
time required to test and then multiply new cassava genotypes ~nd that crop
expansion for industrial purposes must be integrated with drylng, proces-
sing, utilization, and commercialization. (Summary by EDITEC. Trans. by
L.M.F.) J00
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18972 CENTRO INTERNACIONAI. DE  AGRICULTURA TROPICAL. 1981, Fconomia.
(Econoumics). In . Programa de Yuca. 1Informe Anual 1981, Zali,

Colombia. p“.§T1:230. Span., I1llus. [CIAT, Apartado Aéreo 6713, Cali,
Colombial

Also in English,

Cassava. Cassava programs. Technology cvaluation., Planting. Harvesting.
Timing. Weeding. Productivity., Cultivars. Hybrids. Marketing. Prices.
Income. Labour. Socieo-economic aspects., Colombia. Brazil.

During 1981 the analysils of the potential adoption and impact of improved
cassava production tuchnologv was continued at various levels and ineluded:
farm-level studies of the profitability of Improved technology and con=~
straints to »doption; analysis of costs of processing and marketing; and
rescarch on final demand, especially the potential of cassava to enter
alternative marke 5. Major determinants of vield in the cassava cropping
system and other factors relaced te farning and marketing systems and thelr
interiction with var, and climate are given, Cassava is harvested earlier
than may be considered optimum due to constraints of marketing and labor
availability, The effect of planting date on yield and profitability of
cassava in high-management expt. was studied in 4 reglons of Colombia
(Media Tluna, Mondomo, Socorre, and the Llanes) with different var.;
ditferent marketing strategies used by the farmers are described. Var,
Rarranquena and Sata NDovio are considered suitable for the fresh market,
while Algodona and CMC 92 are considered only suitable for industrial use.
Min. quality characteristics necessary to enter the fresh market may be
considered to be 337 DM or more and 100-200 ppm HCN or less. Recommenda-
tions include the development of dual-purpese var., with the requisite
quality characteristics, the use of fmproved technology for local var., and
specialization of production for the fresh market or processing depending
on the area (prime land or marginal arcas). The impact of new technology
on the consumption of CF by the different fucome groups in frazil was
studied. In the feed concentrate market cassava ean increase its produc-
tion to fillt the demand for raw material in different latin American
countries. (Summary by EDITEC. Trans. by L.M.F,) J00
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17380  CHANDRA, S. 1982, Current status of root crop production in Fiji,
Tropical Root and Tuber Crops Newsletter 12-13:22-31, Engi. [Development
Studies Centre, Research School of Pacific Studies, Australian National
Univ,, Box 4, P.0., Canberra, A.C.T. 2600, Australia}l

Cassava. Production, Taro, Yams. Sweet-potatoes. Statistical data, Fiji.

Data on the production of cassava, taro, yam, and sweet potato in Fiji,
obtained during the 1978-80 Agricultural Census, are given. Approx. 34,935
farmers cultivate cassava in monoculture (5892 ha) and in mixed cropping
(1042 ha). The av. national vield of cassava in monoculture is 24.2 t/ha
and in mixed cropping, it varies between 18.4 t/ha in the Northern Division
and 26,8 t/ha in the Central Division. Fiji annually produces 159,376 t of
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cassava, 9086 t of yam, and 1646 t of swret potato. Tables are included
for each crop on arca, plot size, and no. of farms growing the crop in the
different provinces of the country. (Summary by FDITEC. Trans. by L.M.F.)
Joo
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19295 CUNHA, M.A.P, DA 1982, A pesquisa em mandioca ¢ fruticultura:
principios, linhas gerals e medo de acao para a década de 80. (Research
in cassava and fruit growing: principles, general lines, and mode of
action for the 1980's). Cruz das Almas-BA, Brasil, Empresa Brasileira de
Pesquisa Agropecuiria. Centro Nacional de Pesquisa de Mandioca e Fruti-
cultura. Documentos neo.5. 18p. Port., 5 Refs. [Centro Nacional de
Pesquisa de Mandioca e Fruticultura, Ministerio da Agricultura, 44,380
Cruz das Almas-BA, Brastl

Cassava. Cassava programs. Rescarch, Brazil.

Research priorities for cassava and fruit growing (o Brazil are indicated.
The terms “science” and "rescarch” are defined and the strategies used in
the rescarch systems at the Fmpresa Brasilelra de Pesquisa Agropecuiaria and
the Cooperative System of Agricultural Rescarch are described, Major
objectives are: (1) introduction and preservation of germplasm, (2) genetic
breeding, (3) release of planting material, (4) integrated pest and discase
control, (5) soil c - servation, (6) soil fertiliety, (7) improved use of
water and firrigation technology, (8) encrgy production. The technological
tnnovations introduced by the Cooperative Svstem of Agricultural Research
In 8 products, among which s cassava, will hopefully provide higher
incomes in brazil. In addition to the multiple uses of cassava and its
possibilitics of exportation, the possibilities of cassava production
within the Nat{ional Alcohol Drogram are also considered. (Summary by
EDITEC, Trans. by L.M.F,) JOO
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13447 EMPRESA  BRASTLETRA DE ASSISTENCIA TFCNICA E EXTENSAO RURAL. 1981.
:stude preliminar da concentracao da producao da mandioca. (Preliminary
study on the concentration of cassava ptoduction). Brasilia. Serie
Estudos Diversos no.10, 127p. Port., Illus. [EMBRATER, SEP/Norte - W3,
Q.515 - lote 03, Brasilia, D.F., Brasil]

Cassava. Production, Statistical dJata., Maps. Planting. Timing, Cassava
programs. Brazil,

Areas technically apt for cassava production Ln south, central west, oF,
and NE Brazil were identified to promote cassava production in these areas.
A map is 1Included with crop distribution In the different municipalities
for each of the tollowing states: Parand, Santa Catarina, Rio Grande do
Sul, Minas Gerais, Espirito Santo, Rio de Janeiro, Sao Paulo, Mato Grosso,
Mato Grosso do Sul, Goids, Maranhao, Piavi, Ceard, Rio Crande do >rte,
Paraiba, Pernambuco, Alagoas, Sergipe, and Bahia. A list of municipa.ities
grouped into homegeneons microregions, planting times, ar’ a list of sced
preducing municipalities or potential producers are also . .cluded for each
one. Statistical data on the no. of cassava producing municipalitics, area
harvested, and production ontained/municipality In brazil and in ecach of
the states by homogencous microregions are giver (Summary by EDITEC.
Trans. by 1T.M.F.) J00
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20106  EMPRESA BRASILEIRA DE PESQUISA AGROPECUARTA. CENTRO NACIONAL DE
PESQUISA DE MANDTOCA F FRUTICULTURA. 1982, Programa nacional de pesquisa
de mandioca. (Natlonal cassava research program). In . Relatorio
Técnico Anual do Centro Nacional de Pesquisa de Mandioca e Fruticultura
1982, Cruz das Almas-BA, Brasil. pp.YyY~155. Port,, Sum, Engl,, 28
Refs., Illus, [CNPMF, Caixa Postal 007, 644.380 Cruz das Almas-BA,
Brastl]

Cassava., Cassava programs, Root productivity, Starch productivity, Culti-
vars, Agronomic  characters, feology., Adaptation, N, P, K., Mycorrhizae,
Fertilizers,  Soil  fertility, Mineral content. Leaves. Intercropplng,
Cowpea, Maize. Costs. Feonomics, Cultivation. Land preparation. Technology
evaluation.  Germplasm, Selection. Xanthomonas manihotis.  Sphaceloma
minfhoticola. FErinnvis ello. Brazil.

The Centro Nacional de Pesquisa de Mandioca e Fruticultura conducted 21
castsava  research projects in 1982 dealing with: characterization and
cvaluation of germplasm; obtainment of cv. and clones resistant to
Xanthomonas  manihotis, Sphaceloma manihoticola, and wmites; biologlcal
control of Frimnvis ello; mycorrhiza in the use of Py N, P, and K fertil-
ization and green wmanures; plant development; intercropping (malze, Vigna
sp.)s production svstems; and cultural practices. Jlesults obtained show
that cassava grown in double rows intercropped with short-cycele crops has a
sigpeficant Increase in the efficiency ot land use, as compared with sole
cropping.  In the soil fertility arca, results have shown the necessity of
ceducing nutrient dosages previousty recommended, With the dosages present-
lv recommended o reduction of 46% fn the cost ot fertilizacion can be
obtained., FPreliminary results have indicated that min., tillage can consid-
erably reduce the cost of soil preparation with ne detrimental effect on
root yvield, The identification of factors that limit the adoption of new
techniques {s important, At the same time, the development of cultural
practices and c¢v, which can maintain high and stable yields under stress
environments and low input situatlons, which characterize most brocilian
cassava production svstems, is necessary.  (Author's summary) J0O
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18929  ESCOVAR P., R. 108, La vuca .mandioca) en el Mercado Comin Europeo.
(Cassava {u the EBuropean Commor. Market), In Semlnario Nacional de Yuca,
Maracay, Venczuela, 1980, Revista de la Facultad de Agronomia. Alcance
no,31:431-436. Span. [Banco Central de Venezuela, Depto. Agricola,
Esquina de las Carmelitas, Caracas, Venezuelal

Cassova. Trade, Consumption. Uses, Feed and feeding. Furope.

The Furopean bEconomie Community (EEC) increased the demand for cassava in
recent vears at 207 per annum, Irports increasced from 413,000 t in 1962 to
1,120,000 ¢ in 1973, mainly of West Germany and Holland. Projected needs,
during 1980, of Y for animal nutrition in EEC countries, estimated by the
FAUD, were between 808.-22,417 thousands of tons of fresh roots. Data are
included on levels of -cavsava in animal feeds for bovine cattle, pigs, and
poultry in Holland, verm: , Benelux, France, Italy, and the United Kingdom
as well as on the commes §o)izatfon of cassava products at a world level.
(Summarvy by EDITEC. Trans, 0 L.MJF.) J00
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18199 FITZGERALD, C. 1982, FEC trading arrangements (avour use of cereal
substltutes In stronp currency countries, Farm and Food Research
13(5):152-154, Engl., Sum. Engl., Tllus.




Cassava, Trade. Prices, Feeds and feeding. Europe,

The effect of currency movements and monetary arrangements for intra-EEC
trade on the use of cereal substitutes in the FEC 1s examined on a least—
cost basis. CP contents and digestible ecnergy values of barley are com-
pared with those of other cereal substitutes, namely, SBM, maize gluten,
cassava, and mixes of cassava with SBM and with maize gluten,  Cereal
substitute mixes were cheaper than barley in Great Britain and Northern
Ireland.  As a resalt of the appreciation in value of the pound sterling
and fts cffect on subsequent tradiug arrangements, cereal substitutes have
become more competitive on the animal feed marker in Great Britain; the use
of cereal substitutes Increased from 15,87 in July-March 1980-41 to 30.9%
in July-March 1981-82, Animal feed markers in a grain surplus area with a
stable currency (Republic of Ireland), a grain surplus area with an appre=
ciating currency (Great Britain), and a grain deficit arca with an appreci-
atiog currency (Northern Ireland) were compared and the analysis conclu-
sions indicated that the monctary arrvangements for intra-EEC trade favor
the substitution of other raw materials for barley in animal feed, in
sconemic areas where the currency is appreclating. (Summary by EDITEC.
Trans, by L.MJF.) 100
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19556 CONZALEZ G., J.A. 1981, Diagndstico de la produccién ¢ industriali-
zacion de vuca (Manihot sp. L) San .luan, Sanarate, El Progreso. (Diag-
nostivs of cassava production and industrializarion at San Juan, Sanara-
te, El Progreso, Guatemala)., Tesis Ing.Agr. Guatemala, Universidad de
San Carlos. 4Yp.  Span. Sum. Span., 38 Refs.

Cassava. Production. Soclo-economic aspects. Industrialization. Ctatistical
data. Cultivatfon. Cultivars. Cassava products. Marketing., Processing,
Costs. Harvesting. Guatemala,

A study was carrfed out fn San Juan, Sanarate, El Progrese (Guatemala) to
describe the current characteristics of cassava production and industrial-
ization, level of technology, technical assistance, and commercialization,
Reseorch results are given under 2 aspects: economic-industrial and social
importance. The 1=t includes land tenancy, obtainment of raw material,
cultural practices, processing ctages to obtain "yuquilla", and marketing.
The 2nd considers cassava industry as a source of cmployment and its social
coverage and importance within the cassava grower's family. The low level
of technelogy employed in farm work 1s evident In the generalized use of
traditional hand tools to work the land. Mechanization (animal traction or
mechanical) is not possible due to topographic characteristics of the
village; farmers do not use fertilizers or control discases and pests.,
Processing i« on a mechanical basis, consisting of a casesava mill and an
internal-combustion engine. Farmers plant cassava (var, Papa and Cogollo
Morado) in assovclation with grain crops  (maize, beans, and others).
However, these ave not apt for this region due to the topographical and
hydrographic conditions of the region, They are therefore used for domes-
tic consumption. Cassava, on the contrary, is the cconomic basis of the
region, destined to the elaboration of "yuquilla", chopped and fresh
cassava.,  Sansare, followed by Guatemala City, are the most important
fnternal markets of "yuquilla™. The USA and El Salvador buy fresh cassava
and "vuquilla™ on a large scaie. Recommendations are piven for the differ-
ent institutions, (Extracted trom author's summary. Trans. by LLLM.F.) J00
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18928 GUITLEN, R.D.; NIETO, J.M, 1982, Planteamientos para el desarrollo
de o agroindustria de la yuca. ("roposals for the development of the
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cassava agroindustry). In Seminario Naclonal de Yuca, Maracay, Venezue-
la, 1980. Revista de la Facultad de Agronomfa. Alcance no.31:425-430,
Span. [Univ. Central de Venczuela, Fac. de Agronomla, Apartado 4579,

Maracay, Aragua, Venezuelal
Cassava. Industrialization., Cultivation. Prices. Venezuela,

The cassava agroinduscry in Venczucla is facing a serles of problems
originating in the agronomic, industrial, and cconomic sectors. In the
area of agronomy, priority should be given to (1) the production of im-
proved sced, tested for different areas, (2) planning tho development of
selected arcas, and (3 use of recommended cultural pra-tices. Among
tndustrial problems, the lack of a suitable technology that can be {mproved
according to the experience of Venezuelan Industrial centers is high-
lighted. One of the most important economic aspects is the price of one
ton of fresh roots or of dehydrated cassava for industrial purposes.
Several alternatives for establishing relationships between the producers
of raw material and the processing plants are suggested, such as the
establishment of services contracts between the 2 parts to determine the
price of the product and the formation of cooperatives for the production
of propagation material, for farm mechanization and transportation, and for
the purchase of {inputs. Planting trials should bhe carried out in the
different cassava growing reglons of Venczuela, in 10-ha plots with 3
levels of inputs (low, Intermedfate, and high) in order to determine costs
and yields/ha for <ach one. (Summary by EDITEC. Trans. by L.M.F.) J00

0178
19525 HIGH CEREAL  prices at  the root of the substitutes problem. Agra
Furope 987:8/1-E/2. 1982, lingl.

Cassava. Cassava products. Trade. Statistical data. Feeds and feeding.
Europe.

A report by the Furopean Feed Manufacturers Federation (FEFAC) 1s summa-
rized and discussed. It argues that the reason for the Increased use of
cassava in FEC feed mixes is the continuing high price of cereals under the
Common Agricultural Policy. FEFAC holds that cassava s the only product
which can properly bhe called a cereals substitute because its price s so
favorable In relation to cercals, Malze gluten has mainly been used as an
alternative to scecondary cakes sach as palm kernel or copra and citrus pulp
to replace imported beet pulp and brans.,  The dara preseated for 1974-80 do
not wholly support these clalms,  (Summary by World Agricultural Economics
and Rural Sociology Abstracts) 100

0179
18979 HOLMES, F.B.; TPAIVOKE, A, 1982, Subsistence food crop review:
cassava., In . Subsistence food crops review: cassava, sago palm

and nipa pala.  Papua New Guinea, Energy Planning Unit pPolicy and
Planning Diviston. Department of Minerals and Energy. Report no.9/82,
pp.1-30, FEngl., 29 Ref..

Cassava. Cassava  programs, Developmental rescarch., Culcivation. Root
productivity. Papua New Gulnea.

Different aspects of cassava growing are reviewed, These are related to
taxonomy and breeding systems, origin, world distribution and that In Papua
New Gulnea, Importance in subsistence agriculture and for markets, plant
type and var., traditfonal propagation and cultural metheds, food prepara-
ticn and food value, Temp., rainfall, and soil requirements, planting

84



density, crop management, harvesting, postharvest handling, and storage are
described.  No major Incidence of pests or diseases has been recorded in
Papua New Guinea but leaf spot (Cercospora sp.) and anthracnose (Colleto-
trichum sp.) have been observed as well as cutworms (Agrotis sp.) and the
cassavi hornworm (_l*_i_r_i_ggv_i._-; ello). Amouy the major constraints and problems
of cassava production are the lack of: intormation on fts value as a tood
crop, germplasm, a hybridization program, a simple eftective and an inex-
pensive mechanized harvesting system, and storage techniques. Several
research  centers and programs are  listed and advances {n rescarch by
natfonal prograwms and priovitfes for turther research are given,  (Summary
by EDITEC. Trans, by [.MF0) 100

0186
19264 JONES, W.0. 1978, Cassava in Indonesia:  preliminary observations,
Stanferd, Calitornia, Stantord Unfversity., 4%p,  Eopl,, 5 Rets.

Cassava, Consamption, Gaplek. Fresh roots, Cassava starch. Feeds and feed-
Ing. Marketing, Trade. Prices. Costs. Cultivation. intereropping. Proces-
siag. Cassava programs. Indonesia,

The supply and demand potentials for cassava in indones{a were surveyed as
a preliminary step  in formalating policies designed to o Increase  the
production -nd consumption of secondary food crops.  Annual consumption of
Cassava reacted 508 wmlllion tons as tresh roots, 3.6 million tons of {resh
roots as paplek, and 560,000 ton: o1 tresh roots as starch and flour.
Price clasticiries and variations in consumption were studied in relation
to the rise in prices of other commodities, such as rice. It rice prices
are reduced or kept constant, the demnand for cassava is reduced,.  Aspects
described include the feed demand tor cassava {n Farope and Indonesia,
mirketing system for paplek and fresh roots, credit svstems, and rural
wholesale markets. Reparding productlon, breeding and selection programs,
use of fertilizers, cropping svstems, extension proprams, and evaluation
cre indicated, Three principal  linds of governmental intervention in the
arketing of cassava products are considered.  These deal with the institu-
tional framework of the marketing svstem, market developmeoat, and proces-
sing.  Requlsites to impulse development in the ditterent arvea:. (produc-
tion, marketing, processing) and long-term cfforts are given,  Complemen-
tary Information is included In table torm and 2 projects for developing
agricultural warketing and product{on research ave given, (Summary by
ERITEC Trans, by [.M.F.) JOO

0181
19263  KANEDA, H.; JOHNSTON, B.F. 1961, Urban food expenditure patterns in
tropical Atriea. Food Research Institute Studfes 2(3):229-275. Engl,, 53
Refs,, Tllus,

Cassava. Fresh roots. Garf. Dried roots. Consumption.  Socio-ecconovic
aspects, FEconomics. Homan nutrition, Afrilca.

Food cxpenditure patterns in different regions of Africa are analyzed and
the relative dmportance of major tood groups (among them, ciassava and
cassava products), according to their contribution of food calories, is
emphas{zed. The principal sources of data and the cities studied arve glven
and  sceveral of the limftations of the survey data arce meutioned. The
relationship between food expenditure and total income is examined and
aspects related to the position of cerevals, starchy root crops, and
plantains in the expenditure patterns of urban African lhouscholds are
considered, Regional varfatfons in food expenditure patterns are studied
and these are examlned under the structure or hierarchy of food prices,
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Flnally some observations concerning  prospective  changes  in food
consumption that are likely to be assoclated with economic development and
the distribution between {ncome categorles are glven., Urban and rural
budget data are briefly studied regarding food consumptlion. In tropical
Africa the continuing urbanfzatfon and rising incomes will lead to
signitficant changes in food expenditure and consumption patterns in coming
years, (Swmmary by EDITEC. Trans. by L.M.F.) 00

0182
18943 KER, A.D.R, 1979, Root  crops.  In . Food or famine: an

account of the crop sclence program. Ottawa, Ontario, International
Development Kescarch Centre. IDRC=143e, pp.35-44. Engl., [llus,

Cassava, Rescarch. Cassava programs. Africa. Asia, Colombfa. Latin Awerica.

Suppert gpiven to cassava reseavch programs by the Intcernational Development
Research Centre (DR fncludes difterent activities such as the provision
of tunding to CIAT in Colombia and the Internatfonal Tastitute of Tropical
Agricultnee (TITA) in Niperia, for rescarch in Cavadian universities, and
tor several unational proprams in developing countiies, Historical aspects
of the setting up and development ot ditfferent research programs are given
and the multiple cassava research projects carricea cut in different regions
of latin Amcrica, Canada, Atrica, and Asfa by the vesponsible institutions
are highlighted. Among main activities are plart breeding and germplasa
selectfon propgrams, training programs for scieitiste, physiology studies
and crop patholopy, utilization ot cassava {n aslmal feed, conversion of
cassava starch and inorganic N into microbial protein, IDRC's Information
sciences Divicion assisted CIAT in developing a Carsava Information Center
which colteets world literature on cassava and distributes it among
interested rescarchers, (Summary by EDITEC. Trans. by L.M.F.) .00
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19212 PHILLIPS, T.P. 1983, An overview of cassava consumption and produc-
tion. In Delange, F.oj Ahluwalfa, R., cds. Cassava Toxielty and Thyroid:
Rescarch and Public Health lssues, Ottawa, Canada, 1982, Procecedings of
4 workshop,  Ottawa, International  Development  Research  Centre,
IDRC-207e. pp.R3-88. Ingl., 16 Refs., Illus. [School of Agricultural
Feonomics & Extension Education, Univ. of Guelph, Ontario NIG 2WI,
Canada}

Cassava, Consumption. Production, Endemlc poitre. Cretinism. Statisvical
data,

Feonomic aspects of cassava cultivatfon at a world level such as the use of
cassava  as a human food, geopraphical distribution of {ts production,
comparison of projected consumption and production are reviewed in general
as well as anpects related to cassava coneumption and the Inefdence of
cndemic poicre and cretinisn., Anpual per capita consumption of cassava s
preatest In Africr (102 kp/yr) while in iatin Amervica it iy substantially
lower (3% kp/vr). fn both regions, however, cassava is the Z2od or 3rd most
important calorie source. Cassava is grown in B0 countries, 5% producing
907 of the world production, Bracil, Indonesia, Thalland, and Zaire account
for 21,3, 11,2, 10,7, and 10,27, resp. The ditferent factors that stimalate
or limit production in major cassava producing countries are described.
Demand projections Tor cassava up to 1990 were made. Annual percentage
increases in demand tor cassava ror human consumption were 2.4, 2.8, 1.7,
1.9, 2,27 at a world level, in Africa, lLatin America, South Asia and SE
Asia, resp., oad 2.3, 3.1, 1.5, 3.0, 2.1, and 2.97 for Niperia, Zaire,
Brazil, Colombia, Indonesia, and Thailand, resp. Cassava processing s
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Important to preserve the harvested roots, thus increasing consumpt ion and
marketing alternatives. Finally, the relationship between the {neidence of
endemic goitre and the consumption of tresh cassava roots in Brazil was
established. (Summary by EDITEC. Trans. by I.M.F.) .00

0184
19213 RENSHAW, D. 1983, Utilization of cassava in the European Community,
In Delange, F.; Ahluwalia, K., eds. Cassava Toxicity and Thvroid:
Research and Public liealth I'ssues, Ottawa, Canada, 1982, Proceedings of
a  workshop. Ottawa, International  Deve lopment  Research  Centre.
IDRC-207e. pp.89-97. Fngl, |[Ceveals Division, Apriculture, Commission of
the Ruropean Communicies, Rue de la Loi 200, B-1049, Brussels, Belgium)

Cassava, Uses. Trade. Statistical data. Furope.

The {ncrease In livestock production within the Furopean Community in
recent years has led to the use of cercal substitutes. The most important
of these cerval substitutes are malze gluten, cereal and rice brans, and
cassava, the import of which increased from 0.7 to 3.0, 1.2 to 2.0, and 2.0
to 6.5 million tons, resp., from 1974 to 1981, To balance the interest of
Hvestock producers, cereal prowers, and budger THmitations, the Commission
of the European Communitics has proposed to narrow the pap between fts own
cercal prices and those of cereal substitutes, as well as to stabilize
imports of these products at their present levels. Variations of lmports ot
cereal substitutes from 1974 to 1981 are given as well as the imports of
cassava bv source. During this period, Thailand was the maln exporter of
cassavi, increasing from 1.7 to an estimated 5.5 million tons and supplying
betweer  B4-9670 oy fmports. Indonesfa, the 2nd most important source of
cassava, reached a record tonnage of 694,000 in 1979, Third in importance,
China exported an av. of 5000 t/vr during 1974=76, fell to 1000 t in 1977
and 1978, but increased to 51,000 t in 1979 and 336,000 ¢ in 1980, Other
suppliers of cassava are Brasfl, Malawi, India, and Tanzania. Major
fmporting countries within the Commmity are Germany, the Netherlands, and
Belgium/Lusemboury, These take at least 90% of the fmporta, with Germany
and the Netherlands accounting for more than 707, The United Kingdom and
Ttaly are also interested in importing cassava. (Summary by EDITEC. Trans.
by L.M.F.) 100
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18927  RTOS, P.; 0S0RI10, A, 1982, ¥studio agroccondmico sobre la facecibili~
dad de la produccidn de la produccidér de yuca (rafz), para ser utilirada
como fuente de materia prima en la fabricacién de alimentos concentrados
para animales. (Agroeconomic study on the feasibility of cassava root
production for use as a source ef raw material in the claboration of
feed concentrates). “inisterio de Apricultura y Cria, 1In Seminario
Nacfonal de Yuca, Mi acay, Venezucla, 1980, Revista de la Facultad de
Agronomia. Alcance no 31:325-424. Span., 17 Refs., 11Hlus. [Univ. Central
de Venezuela, Fac, de Agronomla, Apartado 4579, Maracay, Aragua,
Venezuelal

Cassava., Production. Costs. Mechanization. Fnergy productivity, Harvesting.
Income, Technology evaluation., Planting, Weeding, Pest control, Irrigation.
Labour, Feeds and ieceding. Venezuela.

Agroeconomic problems of cassava cultivation and the feasibility of its use
in feed concentrates in the arcas of the Lake Maracaibo watershed, the
Eastern Plafns, and part of the state of Bolivar (Venezuela) were studied,
based en the hypothesis that energy productivity of cassava/ha is greater
than that of sorghum and fts cost is much lower. lLevels of profitability
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of the crop were determined and compared with thase of other crops in
addition to the restrictions and limitations to c¢+op expansion, The
agroeconomic study focused on on-farm production costs, production costs/t,
practices that most affect costs (weed control, manual and mechanized
harvest), and productlion costs of competivi ¢ crops (sorghum, proundnut,
cesame seed, and black bean). :\*»p;n‘cnt vnergy production Tor cassava with
8§.7-12 t/ha was H.()-A"\.Z! « 10 caltories while sorghum with 1,8-2.4 t/ha
produced 5.8-7.7 x 107 calories,  Costs of 3 torms of production (manual
harvest, mechaniced harvest, and harvest with complete technology) were
compared,  Un=farm protatabilitics of cassava were estimated for the 3
levels of technoloe, with different prices tor tresh products and tor the
processing plant and were compared with tne profitabili{ty of other crops.
Among, limitations for crop expansion, land availability is not a determi-
nant  factor; the problem of scarce tabor can be resolved by applying
technology and  short-term and vediuvm-term credit  is proposed.  Cassava
productivity is directly related to the level of technolopy used,  Weed
control and manual harvest ariect production costs. Energy (carbohydrate)
production is greater with cassava, Further research is required for crop
expansicr . Inproved cultural practices (land preparation; secds; planting;
tertilization; weed, pest, and discase control); harvesting, and irrigation
practices are recemmended as o well as improvements in commercialization,
transformat ton, and machinery services. A pilot project to stimulate
cassava production on a nationat level is proposed. (Summary by EDITEC.
Trans. by L.MJEL) 100

0186
19259 SANDERS, J.H.;  LYNAM, J.K. 1981, New agricultural technolopy and
small farmers in Lat®n America. Food Poricey o()sil-18, Engt., 1llus.
[Purdue Univ., Erannert Building, West lafavette, IN 47907, USA]

Cassava. Technology evaluation, Soclo-economie aspects. Latin America.

Biased income distributien in apgriculture resulting from the green revolu-
tion towards better apticultural regions and  lavger tarmers has  been
justiticd by declining prices for rice and wheat, making consumers the maln
beneticiaries. Other tood crops, such as beans and cassava, are insufti-
clently profitable to displace rhese basfe grains or the export crops
concentrated on these prime lands.  Thercetore, in most of Larin America
beans and cassava are produced principally by small ptarmers in poorer
resource aredas.  There are two armuments for tocusing future apricultural
technology towards  these small farmers.  The tirst s the private and
public costs of the high rural-urban mipration rates since the cond world
wiar.  The etiiciency of this migration process s low in cither substan-
tially Increasing productivity or in improving nutrition of  the rural
miprants. Moreover, despite this rapid out-migration the relotive size of
the rural sector ic stibl larse and growing technological chanpe could help
by raising swail tarmers incomes, but to be suce sful governments would

have to complement it with policy support,  The second argument is related
to the supply elasticity of prime agricultural land.  Even with substan-
tially increased viceld from new technolopy beans and cassava will not break
fnto  Chese areas hecanse there will be more profitable and marketable

alternatives.  Therctore, they will continue to be produced in poorer
resonrce areas where the preseat labor intensive nature of production gives
the small farmer a comparative advantage.  Technelogical change could

increase  productivity  without  aftecting this comparative advantage.
(Summary by i,R,) 100
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TIRGD  SILVA, J.R. bA 1979, 0 papel da assistencia téenica na producao de
mandinca:  impactos po PROALCOOL, (Role of technical assistance in
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cassava production: impact on the Nacional Alcohol Program, PROALCOOL) .
In Congresso Brasileiro de Mandioca, lo., Cruz das Almas-BA, 1979.
Anais. Bahia, Brasil, Empresa Brasileira de Pesquisa Agropecudria.
Departomento de Informacao e Documentacao. pp.351-355. Pore.

Cassava. Alcohol, Cassava programs. Brazil

The fmportance of the National Alcohol Program for Brazil is explained and
the role that technical assistance plays in overcoming the prollems that
hirnder 1its consoifdation is highlighted. Priority is given to problems
arising in cassava cultivation and to the » od for resources and for
training programs (accelerated since 1976) with the cooperation of organi-
zations within the EMBRATER and EMBRAPA svstems and of other entities of
technical ase ~tance, among them CIAT (theorcetical and practical training).
Major aspects of the technical assistance offered by the Natioral Alcohol
Program to cassava growers covered by this program are mentioned. (Sunmary
by 1.B. Trans. by 1.M.F.) 100

0188
11788 SOUZA, R.F. 1979, 0O papel da pesquisa na producao da mandioca,
Tmpactos no  PROALCOOL, (The role of cassava production rescarch,

Impact of PROALCOOL). 1In Congresso Brasileiro de Mandioca, lo., Cruz
das Almas-BA, 1979, Anais. Bahia, Brasil, FEmrresa Brasilefira de
Pesquisa Agropecuiiria. Departamento de  lujormacao e Documentacao.
pp.255-276, Port., 45 Refs.

Cassava., Alcohol. Cassava programs, Brazil,

Information on cassava, including historfco-geographic data, economic
importance of the crop, and data on production and arca planted, is given.
Factors that have favored crop cxpansion and potentlal productivity are
analyzed, The causes of the low productivity 1in Brazil (12-13 t/ha,
varying widely over regions and crop cycles) are indicated. Suggestions on
how to improve its use as raw material for the eclaboration of alcohol
(fmmobilization or fixation of aminoglucosidase and genctic improvement of
Saccharomveces cerevisiae) are given.  The role institutions play in re-
search on cassava is highlighted; results obtained and projects of the
National Cassava Research Program, promoted by the Empresa Brasileira de
Pesquisa Agropecuaria in 1975 and inftiated in 1976, are given., Informa-
tion available on cassava production and utilization is examined and socfal
benefits and the objectives of the Nationa Alcohel Program are discussed.
(Summary by [.B. Trans. by .M, F,) 100

0189
18940  TORO B., G. 1982, Aspectos ccondmicos del  desarrollo yuquero en
Venezuela, (Econemic aspects of cassava development in Venczuela). In
Seminario Nacional de Yuca, Maracay, Venecuela, 1980, Revista de la
Facultad de Agronomfa, Alcance no.31:663-676, Span. [11CA, Fondo Simdu
Bolivar, Apartado 55, Coronado, Provincia de San José, Costa Rical

Cassava. Cassava programs, Industrialization. Venczuela.

The economic situation of cassava production and  industrialization {in
Venezuela is described,  Plans up to 1980 regarding the increase of these 2
economic factors were not fulfilled according to the Operative Plan of the
Agricultural Sector of the Ministry of Apriculture and Animal lHusbandry
(MAC) in 1975, A tfeasiblility study carried out by the MAC and the Institu-
to Interamericano para la Cooperacidn Agrfcola In 1981 tound that there
currently exists a technical possibility of using dehvdrated cassava as
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food on a world level, meanwhile food processing plants demand that the
price of each ton of cassava does not exceed by 80% that of sorghum and
that MC is nct over 12%Z. Regarding root production, unfavorable aspects
such as the use of rudimentary technology and late-maturing var. (12 mo.)
were found. Statistics on production should be updaced, ecarly-maturing
var. should be released to farmers, and comparative studies on energy
production with other crops should be promoted. (Summary by EDITEC. Trans.
bv L.M.F.) JOU

0190
18944  VILLANUEVA, M.R. 1982, Prospects and problems of producing alcohol
from root crops: the Philippine experience. Sclentla Filipinas 2(1):
28-35, bkngl., Illus.

Gassava. Alcohol. Industriallzation. Philippines.

Concepts on the feasibllity of using root crops toc produce alcohol 1in the
Philippines are given. Tn order to do so, the area planted to cassava must
be expanded by 757,  The process of converting root crops into alcohol
entails 4 steps: preparation, conversion, fermentation, and c¢istillation.
Cassava can produce 4500 1 ot alcohol/ha/yr, compared with sugarcane and
cweet potato that vield 5025 and 7812 1/ha/yr, resp. Cassava alcohol is
less energy efficient than sugarcane alcohol and a separate economic
analysis must be doene lecally to establish the feasibility of cassava
alcohoi  production in the Philippines. Cassava, sugarcane, and sweet
putato are compared regarding different agronomic asp.cts® production,
management practices, soils, growth cycle, storage. Current data 1indicate
that there are wore problems assnciated with the processing aspect than
there are in producing raw materials. Since industrialized processing of
rout crops depends on a constant supply of tubers, production should be
technified and government policies favoring industrial development should
be fmplemented; production, processing, and marketing should be coordi-
nated. {(Summary by EDITEC. Trans. by L.M.F.) J0O

See alsc 06028 0101 0140 0147 0149 0152 0153 0156
0173

KOO OTHER ASSOCIATED COMMODITIES

KO{ Rotational Schemes and Intercropping

0191
18971  CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1981, Prdcticas cultu-
rales., (Cultural practices). In . Programa de Yuca. Informe

Anual 1981, Cali, Colombia. pp—.173—188. Span., Illus. [CIAT, Apartado
Adreo 6713, Cait, Colomblal

Also in English,

Cassava. Cassava proprams. Intercropping. Beans. Defoliation. Light,
Timing. Root productivity. Starch content. Weeds. Cuttings. GStorage.
Cermination. Colombia,

Studies indicated that cassava can be intercropped with beans a: late
stages of development (9 mo. after planting) without modifving the cassava
cancpy or affecting roct or starch yields and a small bean yield (500-800
kp/ha) can bhe obrained. When cassava was defoliated simultaneously with
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bean trials (7, 8, and 9 mo. after cassava planting) and the effects of 1
and 2 defoliations at different intevvals after bean planting (0, 15, or 30
days; 0 and 30 days; 15 and 45 days, 20 and 60 days) were compared, cassava
ylelds tended to show a greater reduction by early than by late defolia-
tions. This effect was significant when 2 instead of 1 defoliations were
carried out. Defoliation reduced -assava vield by 15% on the av. Starch
content was 35.3, 34,0, 34.8, and 32.8% in roots of undefoliated cassava
and 33, 66, and 1007 in defoliated cassava. To obtain higher bean yields
without drastically affecring those of cassava it 1is recommended to: (1)
interplant veans sith 9-mo.-0ld cassava and sufficient moisture should be
avatlable during the Ist 60 days; (2) make 2 defoliations of cassava (one
at planting and one 4 wk. later) at an intensity of 67%. In weed control
studies it was found that Cyperus rotundus exerts an allelopathic effect on
cassavay M Col 22 yieldea 17.27 less in plots infeszed with €. rotundus and
10% less in machete-weeded plots. In addition to adequate agronomic
practices, an integrated control system using early chemical iuputs com-
bined with cultural control (e.g., through intercropping) may decal ade-
quately with this problem. Research to develop a technology for storage and
poststorage handling of cassava planting material was continued. Results
indicate that cassava planting material stored for a long period can be
upgraded by soaking stakes for 1-4 h in a nutrient solution. Fungicide
treatment of stored stakes resulted in a stand establishment and good
vields., (Summary by EDITEC. Trans. by L.M.F.) KO!

0192
19983 GALVAO, E.U.P.; CESAR, J.3  HOMMA, A.K.O. 1980. Comparacao entre
cultivos solteiros e consorciados (mandioca, feljao, arroz e milho) em

terra {irme, do Fstado do Amazcnas, [Comparison of pure stands and
associated crops (cassava, bean, rice, and malze) grown on firm soil in
Manaus, state of Amazonas, FLrazil], Manaus-AM, Brasil, Empresa

Brasileira de Pesquisa Agropecudria. Unidade de Execucao de Pesquisa de
Ambito Estadual. Circular Técnica no.03. 12p. Port., Sum. Port., 5 Refs.

Cassava. Beans. Rice. Maize. Intercropping. Productivity. Cassava flour.
Income. Brazil,

In expt. carried out during the 1975-76 crop year on a Yellow Latosol, clay
texture, in Manaus, AM, Brazil, cassava, rice, bean, and maize crops were
evaluated in pure staud and in associated crops. Combinations among crops
gave 15 diffcrent planting systems, carrled out in a randomized block
deslgn with 3 replications. Neither fertilization nor soil amendment was
carried out. Fluctuatlons in crop rields 1n associated cropping systems
were assessed and the advantages that they represent for the farmer are
discussed.  Estimated indices include total food production, productivity,

LER, and economic efficiency. Highest gross returns were obtained, 1n
descending order, with the combinations cassava x bean, cassava x maize,
cassava x majize x bean, cassava in monoculture, cassava ¥ rice x maize, and

cassava x maize. Lowest productivity corresponded to bean in the treatment
cassava x rice x bean and the lowest profitability occurred in rice x maize
intercropping. The Importance of associated cropping 1is emphasized since
this practice is not widespread among farmers of this region. (Author's
summary. Trans, by L.M,F,) KOl

0193
19987 ROSETE, F.S. 1981. Nutrient uptake and productivity of cassava
(Manihot esculenta Krantz) and mungbean (Vigna radiata Wilzeck L.))
intercrop as influenced by nitrogen application, temporal, and spatial
arrangements., Ph.D.  Thestis. College, Laguna, University of the
Philippines at lLos hafos. 1855, Engl., Sum. Engl., 49 Refs., Illus.
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Cassava. Intercropping. Timing. Mungbear. Nutrient absorption. Dry matter.
N. P. K. Planting. Spacing. Plant height. Root productivity. Analysis.
Mineral content. Income. Economics, Philippines

Three expt. werc conducted at the Exptl, Farm ot the Tarlac College of
Agr culture, Tarlac, Philippines, from .July 1980 to ilay 1981. The lst
deterrined the total natrilent uptake of cassava and mungbean planted 1n
monocu ture and as intercrops when different levels of N (6, 50, 100, and
150 kg/ha) were applied. Significant differences were observed in the
total uptake of N, P, and K by the cassava and mungbean monocrops and
intercrops. [Likewise, the interactions of the cropping systems and N
applied showed significant difierences. N uptake was highest 1in the
cassava-munghean intercrop; however, 150 kg N/ha significartly excelled the
other subtreatments. As regards the DM wt,/plant, the cassava monocrop was
significantly highest., Likewise, the 150 kg N/ha produced the highest DM
wt,/plant, although no significant difierences existed among th subtreat-
ments. The DM wt. of the plants/ha In the cassava monocrop was signifi-
cantly highest. Moreover, 150 kg N/ha significantly affected the DM
accumulation of the plants/ha with O kg N/ha exhibiting the lowest. Grain
vield was expressed as individual crop yleld and as LER; all LER values
were above 1.0, indicating a positive effect of Intercropping cassava with
mungbean. The application of 150 kg N/ha produced the highest gross return
fn all the cropping systems emploved and gave the highest monetary advan-
tage for the cassava-mungbean intercrop. In the 2nd expt., the time of
overlap period was employed to determine 1its effects on the cropping
systems used,  Growth and yield parameters of the 2 cassava var. were not
significantly affected. The time of overlap period significantly affected
plant height, DM wr./plant, no. of pods/plant, length of pods, no. of
seeds/pod, wt./mature pod, and sced wt./pod of mungbean. Significant
differences were observed between the cassava var. Golden Yellou and Lakan
vegarding plant height and diameter of tuber. Var, lLakan In monocrop and
in intercrop was significantly taller than var. Golden Yellow. As regards
tuber diameter, var. lLakan was again significantly better. Both var, failed
ta show v.eld differences, A positive effect of intercropping mungbean
with cassava was observed by all the LERs of more than 1.0. Intercropping
cassava with mungbean 7 davs after cassava planting gave the highest LER.
Likewise, the 28 days pave the highest monetary advantage. The eftects of
spatial arranpements on cassava-mungbean intercrop and monocrops were
observed 1in the 3Ird expt. Cassava plant height, DM wt./plant and per
hectare, shoot:root ratio, no. of tubers/plant, length and diameter of
tubers, and fresh tuber wt. were not significantly affected. Double rows
(2 x 0.5 m) with row interval of 1.0 m gave the heaviest (DM wt.) cassava
plants and the lightest were found in triple rows (3 x 0.5 m) with interval
row spacing of 1.0 m and the single row (control) for DM wt,/ha. (Extracted
from author's summary) KOI

0194
19509 UHL, C.; CLARK, H.; CLARK, K. 1982. Successional patterns associ-
ated with slash-and-burn agriculture in the upper RiIo Negro reglon of
the Amazon Basin. Biocropica 14(4):249-254. Engl., Sum. Engl., Span.,
14 Refs. [Inst. Venezolano de Iavestigaciones Cilentificas, Centro
Fcoldgico, Apartado 1827, Caracas, Venezuela]

Cassava, Shifting cultivation. Colombia.

Plant succession during and following slash-and-burn agriculture near the
town of San Carles de Rio Negro In southern Venezuela was studied. Weeds
established just as readily in plots with Manihot esculenta (the principal
crop plant of the region) as in plots where M., esculenta had been removed.

tepeated farm-plot weedings caused woody plants to decline in no. and
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biomass and herbaceous plants to increase. Forbs and grasses dominated
immediately following farm site abandonment, but by | yr these had begun
and fast-growing successional woody species (particularly Vismia, spp.) were
common.  Standing crop biomass at | yr was 773 g dry wt./m”. Several
microhabitat types were present on abandoned farm sites. Grasses and forbs
showed no microhabitat preference, whereas successional woody individuals
had their best establishment near slash and under fruit trees. (Author's
summary) KGi

Sec also 0069 0173 0180
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ATP
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BRMV
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ca.
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CF
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EC
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ABBREVIATIONS AND ACRONYMS

Angstrom(s)

Abscisic acid

Acre(s)

Afrikaans

Active ingredient
Alticude

Alfalfa mosaic virus
Approximate(ly)
Atmosphere

Adenosine 5'-triphosphate
Average
6-Benzylaminopurine

firoad bean mosaic virus
Bean common mosaic virus
Lean golden mesaic virus
Bean golden yellew mosaic
virus

Biochemical oxigen demand
Bean pod mottle virus
Bean rupose mosalc virus
Bean southern mosaic virus
Biological value

sean vellow mosaic virus
Degreces Celsius
(centigrade)

About (circa)

Cassava Afrlcan mosaic
discase

Cassava African mosaic
virus

Cassava bacterial blight
Cassava brown streak
discase

Caticn exchange capaclty
€O, exchange rate

CaSsava flour

Crop growth rate

GCassava leaf meal

Cassava latent virus
Cansava meal
Centineter(s)

tChemical oxigen demand
Concentrated
Concentration

Crude protein

Calcium stearyl lactylate
Cassava starch wastes
Coefficient of variation
Cultivar(s)

2, 4-dichloerophenoxyacetic
acid

Dry matter
Deoxyribonucleic acid
Imulsifiable concentrate
Fthylenediaminetetraacetic
acid

European Economlc Community
For example

ELISA

EMS
Engl.
expt.
exptl.
°F

Fr.
ft-ca
FYM

8

G

CA
gal
GE
Germ.
GERs
GLC
govt,
govtl,

ha
HCN
HDP

HI1
1AA
IBA
T1llus.
in,
Ital,
U

J
Jap.
kat

kcal
kg
Kj
km
KNap
kR
1
LAD
LAL
lac.
ib
1.D
1.ER°
LPC
1x
M
M
m
Mal.
max,

Fnzyme-linked {mmunosorbent
assays

Ethyl methane sulfonate
English

Experiment(s)
Fxperimental

Degrees Fahrenheit
French

Foot candles (10,76 lux)
Farmyard manure

Gram(s)

Giga (107)

Gibberellic acid
Gallon(s)

Gross energy

German

Glucose entry rates
Gas-liquid chromatography
Government

Governmental

Hour (s)

Hlectare(s)

Hvdrocyanic acid
Hydroxypropyl distarch
phosphate (modified cassava
starch)

Harvest index
Indoleacetic acid
Indolebutyric acid
Illustrated

Inches

Italian

International unic

Joutle

Japanese

Katal(amount of enzymatic
activity that converts 1
mole of substrate/s)
Kilocalorie(s)
Kilogram(s)

Kilojoule

Kilometer(s)

Potassium naphthenate
Kiloroentgen(s)

Liter(s)

l.eal area duration

Leaf area index

lLatitude

Pound(s)

Mean lethal dose

land efficiency ratio
lLeaf proteln concentrate
Lux

Mega

Molar

Meter(s)

Malay

Max1imum



MC
ME
meq
met,
mg
mho
min.
min
ml
mm
mo.

mol ., wt,

m.p.
NAA

NAD
NADH

NAR
NCE
NE
NER
nm
no.
NPFs
NPR
NPU
NW
oM
oz

P
Pa,
PAN
PCNB
PDA
PER
pH
pphm
PPI
ppm
PSA
pv.

Ref(s).

resp.

RGR

Moisture content
Metabolizable energy
Milliequivalent(s)
Methionine

Milligram(s)

Reciprocal ohm

Minimum

Minute(s)

Milliliter(s)
Millimeter(s)

Month

Molecular welght

Melting point
Alpha-naphthalene acetic
acid

Nicotinamide adenine
dinucleotide

Nicotinamide adenine
dinucleotide, reduced from
Net assimilation rate

Net CO, exchange
Northeast

Net energy ratio
Nanometer(s) (10~
Number(s)
Negative production factors
Net protein ratio

Net protein utilization
Vorthwest

Organic matter

Ounce(s)

Probability

Pascal(s)

Peroxyacetic nitrate
ientachloronitrobenzene
Potatoe dextrose agar
Protein c¢fficiency ratio
Hydrogen ion concentration
Parts per hundred million
Pre-planting incorporation
Parts per million

Potato sucrose agar
Pathovar,

Reference(s)
Respective(ly)

Retardation factor-
chromatography

Relative growth rate

9 )

RH
RNA
Rom.
Russ.,

SBM
SCN
scp
SDS
Sk.
5p.
Span.
spp.
SSL
Sum,

TDN
temp.
TIA
TIBA

TL.C
™V
TSH
ubrG
UMS
uv
var.
VFA
vol.
VPD
vpm

wk.
Wp

YFEL

T~
-

+ WA AV

Relative humidity
Ribonucleic acid

Romanian

Russian

Second

Soybean meal

Thiocyanate

Single cell protein

Sodium dodecyl sulfate
Slovak

Species

Spanish

Species

Sod{um stearyl-2-lactylate
Summary

Ton(s)

Total digestible nutrients
Temperature

Trypsin Inhibitor actlvity
2,3,5~Triiodobenzoic acid
compound with N-methylmetha-
namine

Thin-layer chromatography
Tobbaco mosalc virus
Thyroid-stimulating hormone
Uridine diphosphate glucose
Unmodificd cassava starch
Ultraviolet

Variety(ies), varietal
Volatile fatty acids
Volume

Vapor pressure deficit
Volume per million

West

Week

Wettable powder

Weight

Youngest fully expanded
leaves

Year(s)

Per

percent (age)

More than, greater than
Less than

Equal to or less than
Equal to or greater than
Plus or minus
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