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INTRODUCTION

This journal of analytical abstracts, which replaces the former
combination of abstract cards and vearly cumulative volumes, is
designed to provide a specialized guide to the world’s literature on
cassava (Manihor escrdenta Crantz), disseminating rescarch results
and ongoing activities related to the crop,

The abstracts report condensed information from journal articles.
booklets. | miimceographed  reports. theses. manuals  and  other
conventional and nonconventional material, categorized into broad
discinlinary  ficlds  to facilitate  rapid  scanning. Additionally,
abstracts are author and subject indexed to enable more compre-
hensive consultation.

When retrospective or exhaustive coverage of a topic is desired,
mechanized  bibliographic scarches off 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 the Documentation Center is also available,
through the photocopy service.

CIAT’s Documentation Center also publishes journals of analyti-
cal abstracts on field beans (Phascolus vulgaris 1..) grown under
tropical conditions and on tropical pastures. Orhier CIAT publi-
cations dedicated to keeping users aware of rescarch developments
in their respective ficlds include:  Pages of Contents, Cassava
Newsletter, Pastos Tropicales - Boletin Informativo, and Hojas de
Frijol.



CCGMPONENTS OF AN ABSTRACT
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Ahmadu [Ec¢!lo Univ., 'Zaria}__ Author
address

Additiora )

Source Paves Languuge
notes TR ’ of paper Ol summary

Cassava. Linsmarase. Uses. Gari. Fermentation. Detoxification processes.’_ Kevwords

Enzymes. Nigeria.

The detoxification of cassave associated with fermentation depends on")
endogenous linacarase kydrolysis of the constituznt cyanogeaic glucosides,
Addition of exogenous linamarase Preparaticens to fermenting gratzd cassava
not only increased the rate and extent of detoxification but also consis-
tently vieided gari with innocuous levels of cvanide. A preliminary screen-
ing of several fungal fsolates for thelr ability :o synthesize linamarase, | ——— Abstract
resulted in the identification of 2 fungi, Peniciliium steckii gnd
Aspergillus sydowi, capable of producing this ecnzyme in cormercial quan~
ticties. The use of linamarase or linamarase—producing fungi in cassava
fermentation for gari production may be an interesting rossibility,
[AS] _

Abstractor
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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 abstract within the joursal.

Fhe fast assuc of the year contains cumulative author and subject
indexes tor 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 @/l author and co-author names cited
i the publicaction,

Subject Index
The Subject Index presents an alphabetical list of descriptors used in

cassava rescarch. many  of which  are combined  with  other
deseriptors. allowing the identification of more specific topics.
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AVAILABILITY OF DOCUMENTS

Users who wish to obtain full text of the documents listed in the
abstracts journals, can usc the photocopy service at the following
address:

CIAT - Communications and Information Support Unit
Photocopy Service

Apartado Aéreo 6713

Call, Colombia

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

Charges are: - Col$10.00  per page in Colombia plus postage.
USS$0.20 per page for Latin American, Carib-
bean, Asian. and African zountries
(pstage included).
US§0.30 per page clsewlere (postage included).

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

I Cheek in USS made out 1o CIAT against o US. international bank

-~

Check e Col$ made out 1o CIAT, adding the bank commision value
3 Bank draft made out 1o CIAT, giving precise personal information

4. CIAT coupons, issued by CIATYS Library with a umt vidue of USS0.10 or
ColS5.00

5. AGRINTER coupons, obtainable with local currency at nattonal agricultural
libriries and at the regional offices of the Instituto Interamericano de Coopera-
cion para ke Agriealtura (HCA)Y In [ atin American and Caribbean countries

6. UNESCO coupons, available at UNESCO offices all over the world
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A00 BOTANY, TAXONOMY AND GEOGRAPHICAL DISTRIBUTION

0001
28131 JONES, P.G. 1986. Sampling for cassava production survey, Brazil,
Cali, Colcmbia, Centro Internacion:] de Agricultura Tropical,
Agro-Ecological Studies Undt. 9p. En., 4 Ref. Contiene 5 mapas er bolsillo,

Cassava, Production. Socioeconomic aspucts, Feolopy. Maps. Plant geouraphy,
Climatic requirements, Soil rajuirescnts, Pevelopment, Brazil,

The tethod ueed to semjle the municipalities from cossava growlng reglons
in order to carry out canrava production suervey in Proazil is described,
Instage 1, @ mep of Letin Americen casseve producticn wazs used to select
major coner of intercet i the stutes of Pard, Maranhou, Fernambuco, Bahfia,
and hic drapde do Jul. In ostoge 0 the limits of the chosen areas were
tran -and subdivided into repions based on an
Irterpretatior of climate and scil dota; 84 aproccozones were identified
and Wwithin theoso, 15 rurdcelpalities,  In stage 3, a final lTist of 220
palit ler pesulted in 2% mirked sgroecczenes, A random
nborpalities wae made, obone off the seleceted

Lrictly deserited, (CIAT)

Cerred tuon larper o

candidate mund

seicetion of by

Gproceeione:

(MU
DO4EZ NACSAR, N, L CARPENAT Koy F. 1980, Collecting wild ca
northern Mexico, Plant Jenetic Resources Noewsletter 65:29-30. En., Sum,
Fro, Heg, 2 ohet,

Cassava, Taxoncmy. Jermplusm, Plant geography. ASdaptation. Plant
development, Mexioc,

ative to the north of Mexico, were collected in
cuttings of the following 9 species were
babitat: M, subcpicnta, M. rubricaulis, M,
vicia .oaescuiifoliay M. caudata, M. michaelis, M,

: Moo opringlei, Notes atoul geographic distrioution, type
adaptation toe adverse conditions were taken., (AS-CIAT)

er o Manihot,
1l Veeds o

ironatural

col Tegt
anpustile
chler
of prowth,

BOO PLART ANATOMY AND MCKPHOLOGY

003
29506 ALMEIDA, F.C.G.; HUANG, F.H.; WADDLE, B.A. 1984, Callus formation
frem leaves of casseva, Manihot egsculenta Crantz, Ciencla Agronbmica
15(1-2):41-43. Fn., Sum, Pt., 4 Rer., I1,

Cassava, Morphopenesic, Hybridizing., USA,

4 prerequivite to morphogenesis
reported. Secetions of exeised
1ified Murachipge and Skoog medium

The develomernt of callus in cassave o
and finally to vseratic hybridization io
cassuvi leaver were placed on @ volid m
with I juercent cucrere. 008 percent agar, 0.7 my nicotinic acid/liter,
0.001 mg GASliter, 0.00% mg benzyladenine/liter, and 1 of 4 conen. of 2,4-D
{(1.00, 0.10, 0.C% ard 0.001 mg/liter). After 5 wk. of culture, 2,4-D
conen. of .00 and 0.10 mg/liter proved to be the btest for callus
forcation, (AS-CIAT)

co0H
26568 CASSAVA FLANT tyrpe: an important factor for yield determination.
1985, Radix 7(1):14-15, En., 2 Ref.



Cassava. Root productivity. Plant anatomy. Spacing., Leaves. Plant
develoment.

The following factors related to plant type that determine cassava root
yleld are briefly reviewed: branching habit, leaf life, size, and no.,
plant height, and HI. Characteristics of ar ideal cassava var, to be used
under good growing conditions include late branching at 6 and 9 mo. after
planting, no side branches, large leaf size (approx. 500 square
centimeters/leaf) at 4 mo. after planting, leaf longevity of 100 days, and
9 or more roots/plant when sown at a population of 10,000 planta/ha, (CIAT)

0005
29574 FUKUDA, .; ROMEIRO, R. DA S. 1984. Estomatos ¢ resistencia de
variedades de nendioca a bacterlocse, (Stomata and resistance of cassava
varieties to Lacterioses), Kevista Brasileira de Mandloca 3(1):27-29,31.
Pt., Sum. Pt., En. [EMBRAPA/Centrc Nacional de Pesquisa da Mandioca e
Fruticultura, Caixa Postal 007, 44,380 Cruz das Almas-BA, Brasil]

Cassava, Cultivars, Xanthcmonus campestris pv. manihotfs, Stomata,
Resistance. Plant tissues. Brazil,

Twenty-slx cassava var, (5 resistant, 10 moderately resistant, and 11
susceptible to Xanthomopas campestris pv. manihotis) were studied regarding
stomatal adimensions (length and width of the stomatal opening) and no. of
stomata/leal area unit. No correlation was found between var, resistance
and no. o stomata/leaf area unit., Neverthel esy, susceptible var, tended
to have larger stomatal openings than resistant var. (AS) See also 0009
0019 0024 0032 0087 0090,

€00 PLANT PHYSIOLOGY

0006
29011 VILLAMAYOR JUNIOR, F.G.; DESTRIZA, T. 1985. Molsture stress and its
effect on cassava yield. Radix 7(1):5-6. En., [Philippinc Root Crop
Research & Training Center, Visca, Baytay, Leyte, Philippines]

Cassava, Water requirements (plant), Climatic requirements, Productivity,
Cultivarsn. Adaptotion. Plant physiology. Dry matter. Production,
Development. Fhilippines,

Cassava cv. Golden Yellow was tested for drought stress tolerance under
field conditions ut the Philippine Root Crop Research and Training Center
by compuring yield components of stressed and watered plants during a dry
reriod that oceurred between late Dee. 1982 and early 1983. Watered

plants recelved 40 liters of water/plant during drought peaks. Yields were
significantly higher for watered plants (3.4 kg/plant) eompared with
stressed plants (2,4 kg/plant) The lower total plant wt. of stressed
plants (5.1 kg/plant vs. 6.8 kg/plant for watered plants) suggests that the
DM accunmulatien was affected by moisture stress; howaver, the partitioning
of assimilates was apparently not affected by molsture stress since HI was
not affected (47 vs, 50 for stressed and watered plants, reap.). The
results indicate that where the dry season lasts 5-6 mo. such as in the
Ilocos reglon, vassava can greatly contribute to increase food production,
(CIAT) See also 0073



C01 Plant Development

0007
29571 MELIS, R.J.M.; VAN STADEN, J, 1986. The effect of Alar (succinic acid
2 2-dimethylhydrazide) on the growth of cassava {Manihot esculenta) under
subtropical conditions, South African Journal of Plant and Seil 3{1):49-51.
En., Sum. En,, Af., 8 Ref., I). {Dept. of Crop fcieme, Univ, of Hatal,
P.0. Box 375, Pietermaritzburg, 3200 Republic of South Africal

Cassava, Plant developmment. Productivity. Pruning Growth, Adaptation,
Temperature, South Africa.

The effect off Alar (cuceinic acid 2, 2-dimethylhydrazide) and pruning on
cassava was ctudied under suttropical conditions in Natal, South Africa,
Alar application in curly suprer had little effeet on shool prowth and did
not increacse yield, Pruning ot the start of the 2nd growing ceason
stimulated choot growth and fod to o low tuber prowth rate,  Alar reduced
shoet growth but did not lewd to un increase in tuber yield, (AS)

aoer

ITTSTCESSER, W b CGhEN, W.L. 1980. Thotosynthesis

i
ir detached leaven ) va, Photosynthetici

20(3) :280-290, koo, fum. Foo, 10 Ref., I3, [Lab. of Plant Phyrviology, Univ.
de Orilente, Jucepln Moragas, Veneouolal

SO0 PEKEIRA, JLF.

o, Fheotesyrntheois, Cultavars, Metatolism, Leaves, Venezuela,

Casri

Nel photcrynthetic rotes (IFNY were measured in detached leaves of § cassava
av,  The hipghert chicrophyil o, by and (a + b) contents, 0.56, 0.49, and
0,99 p/rguare metery, resp,, were dnoev, 2701, N oper chlo Hphyll of cv.
2078 increaved Grod wituoed, while PHoof &1l leaves of cv. 2191 was
approx. 0.50 g } (ebleorophyli)/o, Cassava leaver showed a CO2
copmpensation corcn, of L0 cubloe centimeters/cubie  meter at 20 percent 02
and of zero in a N oo sphere which dndicated a €3 srecies,  For ev, 2112,
PN wos a runction of the nutural leoparithm of the Irradiance, and
saturation with radiant crerpgy was not found even at 2000 wicromol/square
meter/: (H00-7C0 r) at which the leaf N woes opuros. 1 oog (C02)/square
meter/s, The compensatior drradiance was 68 micremel/ quare meter/s. On a
per leal’ area btasis, young leaves of ov, 2002 showed o higher PN than old
leaver while feor oev. JC78 and eov. 2490 the hipghest U was feound ir older
leaves,  Per whole leaf the 2 oov, were almost similar in FPH. (AS)

Vel

[ele7els}
29008 ZAMCRA, O.B. 1986. Fhotosynthetic productivity of cassava (Manihot
esculenta Crants) in the ficld. Journal of the Australiazn Institute of
Agricultural Scienc. 5202):106-1C9, En,

Cassava. Fleld experinents. Fhotosynthesia, Cultivars, Plant physiclogy.
Leaf area, Metetolism, Dry matter, Australia,

The results of 2 rield trials and ' glasshouse study to gain an
understanding of the photosynthetic productivity of cassavae are discussed,
In trial 1, net cuanopy photosyntunccols of casseava var. Mius 7 (20,408
plants/ha) follewed the chortwave solar radiation pattern throughout the
day ard continued to resjord up to the max, of 800 W/square meter. It wac
concluded that, for most of the scavon, the cassava canopy is inefficient
cince upper leaves chade lower leaves which are adequate te intercept and
comvert aviaileble photosynthetic active radiation, In trial 2, MAus 7 and
FKhus 13 werc compered regarding their photosynthetic productivity at 2
stages of growth and 3 plant populations (20,408, 40,000, and 81,632




plants/ha). Irrespective of var. and time of sampling, plants grown at
high populations were taller, had faster rates of leaf turn-over, produced
fewer laterals on the main stem, and had higher LAI and DM wt. No
differences between var, were observed in net canopy photosynthesis., It
was concluded that there must have been a decline in the photosynthetic
capacity of leaves in stands at high populations. In trial 3 under
glasshouse conditions, as leaves of MAug 7 aged, dark respiration rate,
max. rate of net photosynthesic, and initial slope of the light response
curves Zeclined progressively, the response belng greater for leaves in
plants at high than at low population, Flants at high population also had
& greater proporticn of young leaves, (CIAT) See alro 0co2 0003
0004 0011 0013 0014 0016 0021 0032 0039 0045 0046 0052 0087
0092

C03 Chemical Composition, Methodology and Analyses

0010
29498 HAMIR, N,A.BT.,; LIAN, T.S. 1980. Perbandingar di antara cara~cara
menentukan kandungan kanji di dalam ubi kayu (Manihot esculenta Crantz).
(Comparisons of methods to determine starch content in cassava tubers).
Teknologi Fertanian MARDI Bil. 1:30-34. Mal., Sum. Mal., 32 Ref,, 11,

Cassava. Starch content, FRoots. Analysic, Dry nmatter,

Four methods of determining stareh content In cassesa Lulers were compared.
The method that used DM content was easy to carry cut, saved time, and did
not require special facilities; however, the method uring specific gravity
measurunent s was faster and more suited to the repld seleetion of hundreds
of clones. Estimates from the 2 methods had high cerrclations with starch
content estimates obtained by mechanical analysis, Mechanical analysis
clozely parallels the rate of starch extracticn in fiactories and does not
require special lab, facilities a: compired with chemical analysis, (CIAT)

00171
27668 RAICH, Jo; EWEL, J.o; CLIVERA, M. 1984, So0il-C02 efflux In slmple and
diverse ecosystoms on w voleanic voil in Costa Rica. Tuw-rialba 35(1):33-42.

En., Sun. Es., En., 46 Rer'. {Schoo. of Forestry and Enviromental Studies,
Duke Urdv., Dwham, NC 27706, USA)

Cassave. Eeolopy. Efflun, Flant phyciclopical processes, Inseclicides.
Carbon dioxide., 50il requircments, Terperature, Costa Ricea,

Soil €02 efflux was measuared from Q veosystens of Turrialla, Costa Rica,
all or reiatively fertiic seil.  The ceosystens ranged from 0.8 to 10 yr
old and inecluded a vegetation-free soil, menocultures of Gmelina arborea
and cassava, and cucceszional cusmunitie containing 80 to over 150
species.  CO2 effluxes were based on replicated (no= 6 or 8) measurements
at U-h intervals for conlinuous 24-h periods, using cloced chamters
containing alkull absorbent. Mean CO2 effluxes ranged from about 9 to 18
g/square meter/day; diurnal trends were inconsistent. Incecticides did not
reduee rates of €02 eveoluticn from the 2 ecosystems where they were
applied. The vegetation=free soil yielded €02 at the slowest rate, but
other differences amony ecoaystens were not clearly related to differences
in vegetation age, stoture, specles rlchriess, or fine-ront surface area.
Soil temp, did not zccount for differerces in CO2 el flux, but inereased
soll water was associatced with faster CO2 releuace, probably because it
stimulated the activity of soil nicroorganisms and/or roots, Soil €02
efflux data from the tropics are tabulated. (AS)




0012
29583 RAMIREZ, H.; HUSSAIN, A.; ROCA, W.; BUSHUK, W. 1987. Isozyme
electrophoregrams of sixteen enzymes in five tissues of cassava (Manihot
esculenta Crantz) varieties. Fuphytica 36:39-48. En., Sum. En., 19 Ref.,
I1. [CIAT, hpartado Aéreo 6713, Cali, Colombia)

Cassava, Enzymes. Cultivars. Tissue culture, Plant tissues. Roots. Leaves,
Stems. Petioles., Connosition. Colombia,

Methodology, based on wtarch and polyacrylamide gel eleclropnoresis, was
developed for determining isozyme el cetrofhorepgrarns (patterns) of 16
emynes of cassave var, as potential fuenolype markers, Extracts of §
different tissues (root, stem, leaf, petiole, and bLud) wore examined. In
general, the nodal portions of the shoots gave isczyme patterns with the
targest no. of bands., Petiole extracte gave cimilar recuits but bud
extracts gave poor putterns.  The limited no. of var. that were cxamined
could be distinguished by cequential classification on the hasis of the
Isoryme patterns of acid phosphatase, esterace, glutamale oxaloacetate
transaminase, and phosphoglucei zomerase, (A5) See also 0008 0021
0048 0C55 0060 0063 0079 0085 009 0098 0099 0113 0115 0116
0128 0134 0143 0147 0148 0151 €182 IS4 0167 0169 0175 0179
0184 0190

CO0'' Plant Nutritien

0013
29009 CARVALEO, P.C.L. DE 1984, Acao do alumino na sultura da mandioca
(Manihot esculenta Crantz). (Action of aluminum in cassava). Revista
Brasileira de Mandioca 3(1):1-5. PL., Sum. Pt., En., 16 Ref. [Empresa
Brasileira de Pesquisa Agropecuaria, Centro Nacleonal de Pesquisa de
Mandioca e Fruticultura, Caixa Postal 007, 44.380 Cruz das Almas-BA,
Brasil]

Cassava, Nulrient uptuske, Cultivars. Plant develeopment. Root develomment,
K. P. Ca, Mg, Brazil,

The effects of different conen, of AL (G, 2, 4, 8 16, and 32 ppa) on
nutrient wbsorption and growtlh of cassava cov. Cigana Preta was studied in a
wodificd 1/5 Steinberg nutrient solution with pH adjusted to 4.0.
Significant .eductions were obzerved in root growth and aerlal part
develoment with 16 and 32 ppm AL, Fven the lowest conen. of Al in the
root growth medium reduced tissue conen. of P, Ca, and Mgy but did not
affect K aboorption. (AS

0014
29439 KATO, O.H. 1987, Efeito de micorriza vesicuiar-arbusculares no
crescimento ¢ nutricao dn mandicca (Manihot esculenta, Crantz) em solo
adubado com deses erescentes de superfosfato triple. (LEffect of vesicular-
arbuscular mycorrhizac ¢n growth and nutrition of cassava, in soil
fertilized with increasing doses of triple superphosphate). Tese Mestre,
Lavra-¥G, Brasil, Escola Superior de Agricultura de Lavras. 197p. Pt., Sum.
Pt.y En., 99 Ref., 11,

Cassava. P, Mycorrhizae, Cultivars., Tnoculation., Plant development, Dry
matter. Hutrient uptake. Ca. N. K. Zn. Cu. B. Composition. Brazil.

The effects of 4 levels of P (0, 200, 600, and 1800 kg/ha) and inoculation
with vesicular-arbuscular mycorrhizae fungi (VAM) on the growth and
nutrition of cassava cv. IAC 12 B29 were assessed in a Dark Red Latossol


http:alumi.do

under glasshouse conditions from Oct. 1985 to Jan. i986. Inoculation
treatments were uninoculated control, inoculaticn with Glomus clapum,
Entrophospora colombiana, and G. clarum + E. colombiana, Two soil
treatments (fumigated and wonfumigated) were also used in a completely
randomized design in a 4 x 4 x 2 factorial with U replications, Parameters
assessed were percentage of root colonization no. of VAM fungi spores,
total no. of leaves and no. of leaves retained, av. heipht and diometer of
the plant stems, fresh and dry wt. of roots and shoots, and nutrient concn,
in shoots and roots, The percentage root colonization indicated that
mycorrhizae symbiosis with cassava was present in plants growing in
uninoculated, nonfumigated soil. This colonization was due to the presence
of native populations of VAM fungi (Acaulospora appendicula). The rate of
root colonization in fumigated and inoculated soil was 63,7 pereent
compared with the rate of colonization by native VAM cpeclen, 14,3 percent.
There results indicate the high infectivity of the introduced fungal
speeies,  Inoculation with G, clarum was beneficlal to the growth and
nutrition of cassava. Positive effects were observed in the production of
leaves, plant helght, stem diameter, and accumulation of fresh and dry
matter in the shoots and roots., To obtaln 60 percent of the max. root DM
productien achieved in plants Inocculated with G. clarum, it was necessary
to add 269.07 kg P/ha and in uninoculated plants 1507.88 kg P/ha, The
greatest effects on nutrient levels in plant tissues were obtained with the
inoculation of G. clarum which caused higher levels of P and Cu in the
roots and of P in the acrial part and lower levels of N, ¥» Zny and D in
the rocte and of N, ¥, Ca, Zn, and B in the aerial part. The greatest
benefits of {noculation with G, clarum were achieved with the addition of
200 kg P/na and the least berefits with the addition of 1800 kg P/ha.
Increasing P dosages increcced P and Ca levely and decreased in N, K, Znm,
Cu, and B levels in the plant ticsues, F. colombiana was not effective in
apite of the fact that positive results were observed in the develo pmert
and levels of P in cassava plants wichout the addition of P. Cassava
plants grown in the abucnce of VAM fungi showed poor development unless
high rates of P were applied to the soil, indicati ng that the VAM
symblosls plays an important rele in the growth and nutrition of cassava in
tropical soils. (AS)

D00 CULTIVATION

D01 Soil, Water, Climate and Fertilization

0015
23785 BOLHUIS, G.G.; ROSANOW, M. 1972, Onderzock inzake mogeli jkheden
cagsavecul tuur in Suriname, (Study on cassava cultivation and market
possioilities in Surinam). Amsterdam, Helland, HVA-International by, 66p.
Nl.. Sum. Nl., 22 Ref., Il.

Cassava., Cultivation. Cultivars, Yield. Research. Marketing., Cassava flour.
Uses. Soil rejuircments. Adaptation. Fertilization. Rotation, Labor,
Surinam,

An overview iuo prescntec of cassava cultivation and its market
possibliities {n Surinam. The historic development of cassuva cultivation,
including aspects such as the var. tested, yields, and past
investigations, 1is briefly discussed. 1In addition, the market
possibilities for CF are presented. The method of CF use in the Al
industry, comparing it with rice flour, is deswaribed. Reccmmendations are
glven regarding cassava uses, suitable soil zones for ceultivation in the
country, climatic adaptation in specific reglons, fertilization, crop



rotation, var., land preparatic

y laber requdrenents for different cultural
practices, and future rescarcn coric

RN (CIAT)
0016
27679 COMNCKWEALTH SCIENTIFIC AND INDUSTRIAL EESEARCH CHGANTZATION. 1983,
Lalt toleranuce in cassave, Tn . Institute of Biological Eecources,

Annual Report 1982-83. Dickeson, Austrilia, pp,30-31. Fn., 11,

Cassava, Salinity. Water coquiremente (plant), Irrigation, Plant
develommert, Starch content. Planting, Seil! rwguirezents, Australia,

ln greennotse cxpt. 3-mo,-old censavi plants wers grown Jn porous medium
in pote and sprayed with nutritive colutions containing HaCl at conen,
ranging from 0 to 79 nillimelar or approx. U times the expected goil
salipity dn drrigated regicns in Murray river valley, Austrilia,  The
typical leaf burna symptoms ascoclated with excescive culimtby were more
noticeable on the older leaves and increased in rever ity with increasing
conen, of NaCl,  The frech wht, of leaves, ste and rooto deereaced with
irereasing salinity.,  Shoot wt. war reduced significantly at sult conen. of
20 millMmolar and root wt. was reduced by almost S0 percent at levels
between 30-50 millimolar, he root starch conen., however, romnined
constant, It may be possible to maintain the starch yiceld/unit area by
increacing the planting density when saline Jnllut ion water is used,
Conpured with the performance of other plant op va ocan be
considered to have intermediate cersitivity to ulin_iLy, meaning that it
would be posaible to prow ca: owith Irrigoticrn watir of cimilar guality
te that acceptable 9 prapevines, T may cleoo be possible to uce recycled
waste water for ito cultivaticn. (CIAT)

Qe
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26587 FIORETTG, H.A.; BHINHOL!, O 16987, Variccso sczonal no ultados
anflices quinices do solo, 5oaoanlicac de manipueira, (Seasonal
o] anclyuves, after application of

variztion in reculte or
maripusiray, FErergia ro Pt., Sum. Pt,, En., & Ref,

da:

Pity. Warte utilizatiorn, Cascava {lour,
Coy My Doil awendment s, Bracil,

Cacoivia, Soil fertd

Inductrialiczation.

Highly polluting maniyueirs, a residual compound in CF industry, was
applicd ot 0, 80, and 160 cubiec meters/ha on a clay soil, classified as
Terra foxn Fotruturada, in Botucitu (Suo Peuio, Brozil).  To check the
irfluence of manipucira on the chemical comporition of the soil, samples
were collected at O different depths (0-15 ana 15-30 em) in treated plots
at 30, 60, 90, anc 170 days after appliecstion.  Plots receiving 160 cubice
meters manipueira/bo showed higher potuash (K(+)) disposal in the soil than
with 80 cuble meters/ha, and both these treatments were higher than the
check, At the highest applicaticn level, Ca and Mg tended to lixiviation.
(AS)

0018
27681 INSTITUTO COLOMBIANO AGROPECUAKIO. CENTRO INTERNACIONAL DE
AGRICULIURA TROPICAL. 1982. Yuca. (Cassava). In . Cardimagua. Informe
de Actividades 1979-1981. Bogoth., pp.220-233, Ez.

Cassava. Rescarch. Soil requirements. Germplasm, Cultivars. Cultivation.
Adaptation, Productivity. Irrigation. Fertilization. Enteomology. Discases
and pathogens. evelomernt. Colcembia,

A progress report is preseated on the activities of the collaborative
cassava rescarch program carricd out during 1979-81 in Carimagua, Colombia,
by the Instituto Colombiano Agrupecuario and CIAT. The basic focus is to



develop production technology for cassava on acid infertile soils. Resei.rch
results on germplasm, coils, var, improvement, plant pathology and
ertomolegy, cultural jracticves, and regional Lriales are prescented, The
high telerance of casiuva te drought was confirmed in productivity trials;
however, irrigation war found to inerease yields of var. M Col 1684, known
for its bigh yileld potential but low vigor, by 48 percent, The highest
starch yield was oblained with split applicetions of 100 kg K/ha. M Col
1684 and M Col €38 were found to be good parent materials due to their
resistance to both tacterial blight and superelongation,  CM 030-37, CM
"“40-5, CM 430-9, CH 91-3, and CM 523-7 are prouising lines for the
Cariragua ecosystem, while CM S16-18, CM 723-3, CM 841-163, CM Q46-2, CM
951~6, ang CM 996-6 performued sell 1u tiopical savannah conditions. (CIAT)

0019
29478 MACHADO, E.L. 1983. A mandioca: ¢ su2 cultura no Rie Grerde do Sul,
(Cassava: it«s cultivation in Rio Grande do Sul). Trige e S5oja no.69:4-43,
Pt., 73 Ref., Il.

Cagsava, Cultivatior., Plant anatony. Cyaneopenic glucosides, Cliaatic
requirements, Seil amendrents. Fectillization, Timing, Cultivars.
Herbicider, Harvesting., Pests. Casszava starch, Cassuava chips. Alcohol,
Sago. Dextrine. Giucose. Produciion. Postharvest technology, 3Brazil,

A comprehensive reviow of cassave cultivetion in the coate of Rio Grande do
Sul, Bravil, is procented. Aspeots suceh as rlant arvatowny, chemical
composition of glursider, mecolopic and climatic zond rg, 301l conservation
and seil amendment jracticea, fertilization, planting dates, var,
selection, cultural practices, use of herbicides, harvesting, diseases and
pests, and vegeltative rest are discussed,  Piomass production is also
analyzed ang the production of tatle fleour, starch, cassava chips, alcohol,
8200, dextrine, and glucore are divenssed. A brief discussion is alas
inelude:d o cescave production in different countrics aad on a method for
postharvesy convervation with salt,  Tata is piven on Brazil's produetion,
(CIAT)

‘
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28155 WUIZ M., L. 1984, Efccte de io inooculacibn non cicorrizus ccobre la
respuesta de la yueca (Manihot csculenta) a la fertilizaciébn fosfopica.
(5ffect of mycorrhiza inoeculstion on the recponse off casscva to phosphoric
fertilization), Cieneia y Téeniva en la Ayrieultura. Viandas Tropicales
T2} .59-52, Fu., Sum. ks Enoe 5 Ref., I1. [Estacién Experimental de
Yiandas Tropiecales Fructuonc Rodrigucs. Santo Dominge, Villa Clara,
Ministerio de la Agricuitura, Ciudad de La Fabana, Cubal

Cassava, pd. Soil fertility. P. K. Mycorrhizae. Fertilization. Dry matter.
Field experiments. Colombia.

A greerhouse trial wes carried cut in an acid poil, peor in P (2.9 ppm Bray
II) from Santander de Quilichac, Colombia, to evaluate the response of
casrava to inoculaticn with Glomus manihotis and to Y fertilization (0, 50,
103, and 500 kg/ha) in both sterilized and unsterilized woil. Inoculation
with G. manlhotis erhanced the extraction of P and K, inercasiag DM
production 30-fold (from i.15 to 33.96 «¢/plant) for the Jevel of 100 kg
P/ha in sterilized scil. The lest treatmeats in relation to DM production
Werce 100 and 500 kg P/ha (33.96 and 32.00 g/plant) in st-rilized
incculated soil, Tt 15 recommended to cstablish this type ol research work
as well as other similar ornas in the field to obtain mare Information about
the role of mycorrhizae and their application in agrieulture. (AS)
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26697 TERGAS, L.FE.; URREA, G.A. 1985. Selecclédn de especies forrajeras para
corte adaptadas a suelos &cidos de baja fertilidsd en un Ultisol de
Colembia, (Selection of forage specles for cutting adapted to low fertility
acid soils in an Ultisol of Colombia), Turrialba 35(2):179-186. Es., Sum,
Es., En.y 32 Ref., 1I.

Cacseva, Forage. Adaptation. foil fertility. pH, Fertilization. Dry matter,
N. P. K. Feolopy. Colombiu,

The following fertilizer treatments were applieg to Pennisctun rurpureum
v, H504, Saccharwn officimuuwns ov. Pojy Avoropus scoparius ov, Comun,
Leucaern: leucocephals ev. Cunnipgham, Cajanus cajern ev. Comun, and Manihot
eseulenta ov, M Col 220 (@) no fertilizer, (b) 150 kg delomitic lime + 100
g B+ W kp P/hay or (o) 2t dolomitic Lime 4 200 kg N + 88 kg P + 42
Kb+ & B and Cu, Cutn were performed every £ wk. during the dry season
and every € wk. during the rainy season,  The fertilizer increased the av,
rate of M production bty 41-94 and A7-77 percent in treatments b and o
pesp. The interaction with the specles was significant.,  Although C. cajan
ard M,oesoulenta adapted well to che soll conditions, they were not

stent with the cropping systen ubilized, (CIAT)

0022
28109 VFLASQUEZ K., E. 1083, Método scneillo, econémico y eficiente para
fertilizar la yuca, (A simple, cceonemie, wnd efficlent method to fertilize
cassava), Fonaiap Divelsgn 1(13):30-31, Eu,, I1.

Cassava, Fertilization, Planting. Lator, Agricultural equipoment. Venezuela,

A cimple, vconomic, and erfficient method to fertilize rassava in poor soils
of Venewuela Ix briefly des orited,  Cacsave was fertilized using @ combined
seed and fertiliver drill,  The results showed thau it was possible to
neasire the Cicld, trace the planting rowe, and place the fertiiizer under
the sites where the carsava cutlings would be planted. Hand sowing was
facilitated cinee the planter left o Currow where the cuttings could be
placed 10-1% en awey from the fertilizer,  Labor requirements were aleso
reduced with this methed, {(C1A)

0023
28192 VIJAYAKUMAR, ¥.R.; THOMAS, P.K.; UNNI, P,N. 1984, Effects of
different water table depths and moisture regimes on the growth and yield
of castava Marihot esculenta Cranz. hgricultural Research Jeurnal of Kerala
22(1):93-95. FEn,, Sum. Mal., 4 Ref, [Centre for Water Resources Develomment
& Mapagement, Coliecut 673 571, Kerala, Indial

Cassava, Water requirements (plant). Plant development, Irrigation,
Preductivity. India,

The effect of 2 water table depths (80 and 16¢ om) and 3 moisture regimes
{0y 10, or 20 liters/S days/plant) on the growth and yield of eassava was
ctudied at the Centre for Water Resources Tevelojment and Management
(Feraly, India).  Growth and yleld inareased significantly with irrigation,
There war also & slgnificant interaction between water table depth and
irrigation in causing yield difference. Yield reduction due to high water
vahle war moderated by irrigation, (CIAT) Sce also 0001 0006 0007
001! 0013 0014 0026 0028 0029 0034 0038 0040 O0CL2 0043 0046
0053 0034 0088 0094 0097 0132 0156 0198 0214 0221 G227
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D02 Cultivation Practices: Propagation, Planting, Weed Control
and Harvesting

0024
28107 ACEVEDO, F. 1983. Modelo IV variedad de vaca Sardina y sus
asociaciones, (Model IV cassava var. Sardina and its associations). Fonaiap
Divulga 1(11):20-23. Es., Il.

Cassava, Cultivars., Agroromie characters, Flant anatomy. Cultivation,
Intercropping, Venezuela,

The main morpholegical and agronomic characteristics of cassava var,
Sairdina are descerited and production recommendations are f£-ven for both
sole crepping and associated cropping (maize, plantuins, beans, and plgeon
pea) for the Guararc-Boconé reglon of Venezuela, (CIAT)

0025
29072 BOCK, K. 1970, Handing-over notes: cassava programme. Nairobi, Kenya
Agriculture Recearch Institute, Crop Virclogy Research Project. 12p. En.

Cassava. Cassava African mosalce virus, Adaptation, Research. Cassava
programs. Planting. Timing., Cultivars, Kenya.

The status of cassava arch activities and needs, especially pertaining
to CAMD, 1n different research stations of Fenya, is reported. In the Coast
Province, research is being conducted in Mtwapa, Msabaha, Matuga, and Shimo
La Tewa, especially regarding CAMD~free bulking blocks, local var, plots,
bulking plots from meristem culture-derived cassava, and field trials (crop
rotation, time of lanting/harvesting, and var. trials). Reszearch in
Eastern Province (Katumani and Marinduko) and in Western Kerya (Kakamaga
and Mupuga) 1s bricfly reported. (CIAT)

0026
29432 CACERES A., L.A. 1686. Efcito da populacao sobre algumas
caracter{sticas em dex cultivares de mandioct (Manihot esculenta Crantz) em
tres localicades da Colombla  (Effect of plant population on certain
characteristics in ten cassave cultivars In three leocalities of Colembia).
Tese Mestre. Lavras-MG, Brasil, Escola Superior de Agricultura de Lavras.
117p. Pt., Sum. Pt., E-, En., 30 Ref., 11,

Cassava. Adaptation, Cultivaras, Spacing. Cultivation, Field experimentas,
Root productivity. Soil requirements. Colombia.

Trials were carried out under field conditions at CIAT-Palmira, Media Luna
(Magdaleni), and Santender de Quilichao tCauca) to determine the influence
of plant denrities or 10 cassave var. at the 3 localities as well as
optimum plant density and some characteristics of agrononie impertance to
tmprove the efficiency of crop management., A split-plot randomized block
design was used with 3 replicates. The var. composed the split plots and
the 4 plant densities (5000, 10,000, 15,000, and 20.0C0 plants/ha) the
main plots,  Fourteen characteristics were assessed: height and angle of
1st branching; no. of leaves/plant at 6 mo. and at harvest; LAI at 6 no.
and at harvest; plant height at harvest; no. of adequate cuttings; wt, of
planting pieces per unit; wt, of aerial parts; root DM content
(percentage); non-commereial root and total root wt,; and HI. It was noted
that totul root praduction, root DM content, and aerial part and cutting
production were at'tected by lecality, density, and var. Favorable soil and
climatic conditions produced the best characteristics; heavy soils resulted
in a greater production of wmaller, non-commercial roots. Total root wt.
and root DM content were favored by plant densities of 10, 000-~15,000

10



plants/ha. Among the var. tested the most noteble were those that showed
greater vegetative vigor due to the greater helght at 1st branching and/or
no. of leaves/plant., In order to obtain a balance between the parts of
economic interest (roots and aerial parts) and an adequate production of
cuttings, the best plant density is between 10, 000-20, 000 plants/ha,
depending on the locality and the var, used. (AS)

0027
29507 EMPRESA DE ASSISTENCIA TECHICA E EXTENSAC KURAL DO ESTADO DE MATO
GROSSO. 1982, Diretrizes téenicar jara o cultivo da mandioca. (Technical
guldelines for casszava cultivation), Sinop=MI, Brasil. 19p, i,

Cassava, Cultivation, Harvesting, Cultivation systems, Pest corntrol,
Technclogy transtee. Brazil,

Technica’ recommendations resulting from a meeting of 32 researchers and
techidcal aszistance agents in Mato Grosso, Brazil, are given on cassava
cultivation, diseases and pests, harvesting, and cropplng systems, (CIAT)

0028
27669 FORSYTHE, W.; TAFUR, N. 1985, The effect of various methods of land
preparation on soil resistance to penctration and yielda of corn (Zea mays
L.)» cassava (Manihot escu :nta Crantz) and sweet porato (Ipomaea batatas
L)y in asseciation. 1. Effect of cropping systems and land preparation on
the so'l., Turrialba 35(4):3%7-370. En., Sum. Es., En., 13 Ref,, Il.

Cassava. Agricultural equipzent, Land jreparation, Intercropping, Soil
physical propertiecs. Plowing. Owect potitocs, Costa Rica,

Soil resfrtance to penctration was determined when a Typic Dystropept
(Turrialta, Costa Rica) was plowed during the dry scason (Aprid 197%) and
the wet season (June) using a 60 kW (7% hop.) DA Caterpi:lar trae tractor
to plew und subsoll and @ 50 kW (67 h.p.) i7%s Mascey Ferguson tire tractor
to plow. Determinations were slso made when the soll was jrejared by
weading and cleaning wittout the ure of machinery. FEaeh type of land
preparation had subtreatments such as o tare plot, a jlot cevered with
sugar cane trash muleh, a plot planted with malre, and a plot planted with
cassava and sweel potate in assoclatlon, Midze was planted in May and June
and reaped in Cet,, whereas the cascava in cssociation with sweet potato
was planted at the same tiie and reaped 10 mo. ufter, Soil resistance was
significantly iowered by land preparation up to 0.1 m depth and by
subsoiling up to 0.3 m depth, Scll jrepared during the dry season had a
slgnificantly lower MC than sofl prejared in the wet season, whose higher
MC was attributed to puddling. Thece differences were discernable up until
14wk, after preparing the dry soil and 6 wk., after preparing the wet soil,
Effects were restdual after these time limits. Dwling the growing season
soil reslstance increased due to (1) drying during the dry scason which
caused up to a 5-fold 1ncrease; {2} human traffic which occurred under
maize and cagsava with sweet potato, up to 0.2 m depths; (3) settling time,
as obsurved on the plots with no human traff'ic during the wet zeason, (AS)

0029
28103 INSTITUT DE RECHERCHES AGRONOMIQUES TROPICALES ET DES CULTURES
VIVRIERES. 1982, pPhytotechnie du wanioc. (Cassava phiytotechny). In_ .

Rapport des Activités 1982, Guyane, Fiche d'Identification no.3. pp.20-23.
Fr,

Cassava, Cultivars. Soil requirements. Intereropping, Weed control,
Fer .ilization, Herblcidea, French Guiana,
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The results of rescarch carricd out on cassave during 1982 by the Institut
de Recherches Agronomiques Trepleales et des Cultures Viveleres in French
Guiana are mentioned, Aspencs covered were tlie performance of improved
var. In poor sandy solls, rotation of cascava with soybean, rice, and
maize, and cvaluation of herbicides. Tt was Fourdd that vati:factory
casscva yields can not bte oblained on unfertilized solls,  On the other
hand, it is not recommentable to plant soylean or maize in rotation with
causava,  Minally, the application of & misture of oxyfluorfen and dalapon
i recommended to maintain the erop Weed frec oup to harvest, and in case of
Infestations with monceoty ledons, exyfluorfen should be applied since it is
less toxle, (CTAT)

0030
2OU36 KATO, M. 10 S.A. 1687, Efcito du poda ¢ da Cpoea de colheits na
produtividade, contervacio o qualidade de raizes de mandioca (Marnihot
esculenta Crantu), (Frtect of prucing and time of farvesting on the
productivity, conwervalion, and quality of cazsava roots), Tese Mestre,
Lavras-MG, Hruril, Fscole Superior de Apricultura de Lavras, 116p. Pt.,
Sum. Pt,, Fn., 79 Ref., 11,

Cassava, Pruning., Storage, Cultivirs. Deterloration, Bicchenintry, Stareh
content, Molrture content. ¥iter content. Koot productivity, frasil,

The effects of jru soand ol the length of woroots were kest in the
5011 on the conrervetiorn and gunlity of cas + root s were determined. The
differences tetween ov, roegarding detericoration were also studied and the
blochemical trancformitions that ocowr i the roote, with or without
pireharvest praning, were Ddeptified, o eV, Mantigqueirs apd 1AC 12
829 were planted 1o Lovieas (Mipas Gerale, Brasily in o rapdonized block
deslgn with aplit plote ant b replicaticns, The plots concinted of the
interaction ov. x Purvesting period (0, 7, 14, 71, and 08 day: after
prundng) and the split plots contained the trestments nonpruned and pruned
rlants, Truning was carried out 17 mo, alter jlinting in those trestwents
freluding this jractice, and hapvess iy War condueled st the aforermentioned
times in all the trestient s, [run and ponpruned,  The production of
roots, serdal jart, and bud:, physioloptienl detericration, MG, levelse of
starch, total sugirs, total (henols, and fiter, cooking time, and
jolyihenoloxidare and Jeronddare activitieos were { soeds Pruning of the
sertal part up toe P8 days before horve Ling ddd oot affect root production
in the eve tester and reduoed the level of roob phiyelolopical
deterioration; theso of feets wore popre provounced when pruning war
performed 21 and PF Guve before harvest, hoegaurdless of pruning, the
permarence of the roels gp the soil reduced the level of root physicloglical
deterioration,  Uv, Mintigueirs wes nmore revictant to physielegical
deteriopraticn ol b Hipher productions of roots, aerial part, and buds,
higher Y0 and perevidace cotivity, and Tower polyjherolovidace activity, In
cv. Mantiqueira, jpolyjhencioxddase activity and the levels of total phenols
and MC were olro directly related with root ptyoielopical deterioration.
Roots of pruncd plants had lower relyphenoloxidas activity, MC, total
sugars, and cookiry time.  Pruning did not affect poob fiter content,
(AS~CIAT)

0031
29077 KENYA, MINISTRY OF AGRICULTURE. COAST AGRICULTURAL RESEARCH STATION,
1983, Cassava varie ty trial, cassava time of planting/harvesting trial,
cassava rotation ‘rial, Jn__ - Annual Report 1983, Kenya. pp.U1-46,
En.

Cassava. Cultivare, Planting, Harvesting, Productivity. Intercropping.
Maize. Cowpea. Palatability, Fenya.






more efficient than the ineclined blade attachment., Cassava yields
increcased by 6.6 percent with integrated mechanization., Thus the
objective of the projeet to reduce cassava production costs through
adequate mechanization practices was met,  The cconomic data of the project
are givern, {CLAT

003y
TPARTHENT OF PRIMARY INDUSTRY. 1986. Cassava. Port
ro 30, 15p, En,, I1.

29380 PAIUA NEW JUiNEA,
Moresty, Farcing Notes Sopien

Cassay Producticn, Cultivution, ®ep ization. Land projaration,
Cultivar:, Croppir vare control, Pest control, Harvesting,
Productivity. Ures, Nuteitive value, Fecipes, Papua New Culnea.

Culdelirnesn valveva preducetion in Papua New Guirnea are briefly
[resented, G with dnclude land selection, soil preraration,
fertilization, vor., ploanting systen pest ond disease control,
cdooures, and nutritional quality. Trdleations on how to
Cweel are piven, (CIAT)
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Ho Bl Freeto de la fecha de plantacién

e Wy rafees cerercelales de yuea, con relacibn a
rraplento [Sphacelcme nanihoticola), (Effects of
Lave cultings and commereial roots,
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cxptls statien (Santo Fomingos, Cuba), the

O earravi clone Mortes de Ocar sown in Jan,,
ardodunes were evalusted to observe the damage
caused Ly Sphoac siboticols in the preduction of cuttings and
cemmercial root T oplanting war cipnificantly superior to the
ethers Murch=Juned e the e, of cuttines produced and in commereial root
yield, It rucomie nded Lo pient carravae i Nov., Dec., and up to Jan,
1=,
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Feete de Lo celveeién y tratariento quimico al
deoyues (Marihet euotlenta) cotre les rencdimientos,
Leal treatoent of canrava plantiag material on
ylelds), Cienelsw Le dpricultuwa, Viandes Trojicalen

7{(2) :53-59, En., Fooy B, U Ber, THetaeirn ':I:q(rim-;‘nlal ae Viandas
Tropteale:r Fructucao Kodripuez, o Pemingo, Vitle Clara, Ministerio Jde
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28154 PING A, J. P,
material de projapn
(Effect of celecticn

Chieln

Cassuva., Cloner, Cut'fnps, hoot productivity, Fropapaticn materials. Cuba.

Between 1676-79 the e fvct of Ui selection and chenmical treatment of
cassavae cuttings or the yiceld of clone Seforita was evaluated st the Centro
de Mcjoramiento e A

sillae Apfmicar Fructuoso fiedriguez (Santo Lomingo,
Cuba), The results obtained indicated that there was a sigrificant
differvrce between selvcted treated cuttings and the rest (selected
untreated, norncelected trected, arnd untreated), It was poscible to
inerease comrerciad root by mere thar € t/ha (selected treated
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cuttings compared with nonselected untreated ones). Selection and
disinfection of ocuttings prior to thelr utilization is recommended., (AS)

0037
27645 PTNO AL, J.A.; FILIPIA, R, 1982, Obtenciér de material de propagacién
de yuea (Manih~t esculenta) libre de afublo bacterial (Xanthomonas
campestrl F. manihotis) en Cuba. (FProduction of tacterial blight
(Xanthomonis campestris £, manihotis) free cassava projagation material).
Clencia y Teendca en la Agricultura. Viandas Troplcales
6(2):69-76. Fs., Sum. Fs., En,, 5 Ref, [Centro de Mejoramicnto de Semillas
Agdmicas, Sante Domingo, Vills Clars, Miricteric de la fAgricultura, La
Habana, Cubal

tion materiale, Xanthomomn canpestris pv. manihotis,
rase coatrol. Cuta,

Cassava, Props
Cultivars, Dic

An intensdve troduetion system for cassave projegation material was
evidueted aroa means for chbtaining bacterial blight (Xanthomonas
campestirle Uy manthotin)-frec plants, From CMC-40 and CEMSA 5-28 plants
e (degree 1), 9840 aad 91.74 percent healthy shoots

. v whereas 78,09 and 63.07 percent healthy shoots were
I frem Cefiorita and Proera plante showing degree 2 damage,  The 2nd
reproducticrn cycle with cuttings freom healthy Finera plants grown from
shoots preoduces 100 percent healthy plants over a 12-mo, cycle,  The use
of this intensive proeduction sava projagation material is
recacmended ror producicg baric seed, (AS)

stewm of oo

(RIS
29308 RCUNCE, N.V. 194%0, sva. In .. The agriculture of the
cultivation cteppe of the Loke, Western and Certral Frovincees. Tangany 1ka,
Tarzanle, Longmens, pp.77-81. En,, 11.

Casrave, Cassava programs, Producticn mosaie virus, Adaptation.
Cultivation systeme. Soil fertility, Fertilization, Tannaria,

Genera: nrpects of cavsava eultivation in Tanganyiks (now Tanrania) are
briefly deserited. Thers cover its place in native agriculture, soils,
rultivat:ion methods, yiclds and response to manaring, and dfseases,
Sugpestlons for controlling mosaic direases (severe mosale, mild mosale,
and brown oteesky fnelude: the use of dicease-free planting material; the
uce of ciarreve var, with leaves that are unsuitable as a vepetable;

plan fog on better sofle and manuring; and planting mosalce-tolerant var,
((‘I.”‘.‘T)

0036
oo JUMey MARTTRED M., B, 198y, Fertilizacién
Ferraled (Ritrogen fertilfzation in cassava for
: feultura, Viandas Tropicales

Q7027 RUTZ M., Ly FO
nitrogeradi on la yuci
forage), Clencio y Tlonics o
E01):69-82, Es., Sur, Eno., .y 11, [Centro de Mejoramiento de
Semillar Aplnieas Fructuose Yanto Domingo, Villa Clar
Minfoteric o la Apriculturs, Ciudad de Lo Hetara Cuba)

Cevrave, Cultd fao N Fertilimation, Field experinents, Productivity. Dry
ratter, Plant hedpht, Toragpe, Cuba,

Durdng 083-84, N fertilication in cacrave clone Piners studsed on a
red ferralitic woll i the area of the Centro de Mejoramicnte de Semillas
dghtlcas fr Caafal (Vilte Clora, Cuba), A randomized bLlock design was
d with © trectments (G 100, 200, 30C, amd 400 ky N/ha/yr). Four
harvest: took ploce, N oinercavod forage yields at all harvests,  The hest
trestmeny (P oequal to or less theo 0.0%) was 300 kg N/ha/yr with a




production of 18.57 ¢t DM/ha/yr and an N utilization efficiemy of 11.7 kg
DM.’kg N. There was a highly significative pousitive correlation (r = 0,92)
between plant height and DM yield per harveast, (AS)

0040
29565 SOUTH AFRICAN CASSAVA AS3SOCIATION. 1987, Recommemdations for the
Planting ard harvesting of cassava for the 1986/87 season. Fmpangeni, South
Africa. 31p. En., I1.

Cassava, Fropugation miterials, Timing, So!) requirements, Climatio
requirements. Rotaticnal “Pups. Fertilization, Weeding, Peot control,
Harvesting., Distribution. Lator. South Africa,

Recomzendations for the production of casrava rociy and good propagation
material in South Africid are aiven regarding the seleotion of suitable
land, particularly regarding loadfng racilities, soils. slope, climate, and
previous crops. Land preparation, fertilization, and planting material,
time, density, position, and depth are also indicated. Procedures for
dizease, pest, wnd wecd cortprol are given and different aspects of
harvesting are fscunsed, (CIAT)

6o
29087 UGANDA. DEPARTMENT QOF AGRICULTURE. 1900, Cassava: {(Lango-Mogo;
Acholi-Mugo) Manihot ctiliostimy, In_ s The systewms of agriculture
practiced in Upandia. Upanda, pp,28~3G. En.

Cassava, Cultivation systens, Production, Planting. Intercropping., Cassava
African mosale virus, Jonecerus, Feelogy, Uses, Froceseing. Uganda,

Aspects of casumava cultivation and utilization in Lango and Acholi
(Northern Provi.ce, Uganda) are wiefly deseribed,  These 1include planting,
intercropping and food production.  CAMD is considered the main disease
and Zonocerus sp,, tho major pest,  Scale insectz ape quite caomon in
Lango. (CIAT)

0042
29089 UGANDA. DEPARTMENT OF AGHICULTURE. 1960. The West Nile systems of
agriculture, Iy _ e The rystems of agricultuwe practiced in Uganda,
Uganda. pp.53-58. En,

Cassava. Cultivation systems. Staetistical data, Intercropping.
Socloeconomic aspects, Cancava brogrima, Feolopy, Uganda,

The cropping system: found in the Weet Hile region of Uganda arc briefly
deseribed. Surt: area distribution of crops in 9 counties of the regilon
1n 1956 are presented in talle form; Jata show thal carsava predominated in
area planted, fimilarly. cussava acreage was always higher than for other
Crops every year during 1953-58, Faur Jifrerent crop rotation systems that
Include cansava ue o corponent arops jracticed in the region, are
deserited, (CIAT)

oGN3
28583 VAN WIJMEERSCH, P, taflp, Caszave (Manihot esculenta), In_ . Root
crops production ern Tongs. Suva, Fiji, Food and Agriculture Organization of
the United Nations. RAS/83/001. Field Document 13, pp UB-63,77-79, En., 35
Rer,

Cassava, Resecarch, Cultivars, Productivity, Planting. Timing. N, P. K.
Spacing. Mechanizatior. Cuttings, Ciimatie requirenents, Cassava chips,
Fi1ji, Tonge.



Results of research on cassava carried out in Tonga during 1972-8C and
1981-84 are presented. During 1972-80, yield evaluations of ev. indlcated
that Mataki'eua and Lepa were superior (av. of 33.46 and 34.01 t/ha, resp.)
to the rest, with the best planting dates being Aug. and Oct. Fertilization
trials with Mataki'eua showed an increacc in yield with ircreasing
applicaticns of N and K (34,19 and 32,68 t/ha for levels of 100 and 50 kg N
and K/h4, resp.), but no Interaction or response to P was oboerved, During
1980--64, the collection of the country's cassava germplasm s initiated
and 12 representative cv, are maintained. Planting method trials indicuted
that distances of 1,0 x 1.0 m or 1.2 x 1.2 m should be used in manual
planting; an interrow dictanee of 0.8 m is rocommended for mechanized
plantings and manual weed control and 1.6 m with 2 cuttings/planting site
for mechanized planting and weeding,  Plants obtaincd from kordzontally
planted cuttings were harvested more casily, allowed mechanlzed planting,
and favered suevivel in dry ciimetic conditions.  The preparation and
drying of cassava chips for arimal feeding only appears to te feasible if
the producer does it for his own animals,  Additional recearch on these
topicen is suggested, (CIAT)

Cohy
27667 VILLAMAYOL JUNICK, ®.G. 1984, Hew to increase cassava yield with
mintmum ifnputs, Realx €(1):1-3, ¥n.o, 11, [Philippine Koot Crop Research &
Training Center, Virayuon State College of Agriouvlture, Baybtay, Leyte
T127-A Philippines]

Cavsava, rreduction, Oultivetion, Productivity, Philippires.

Eight cuitwal corsave production practices to inerease yields with min,
inputs ars btriefly desordled: (1) use of high yielding ov.: (2) adequate
a0il preparation; (3) planting in well-drained sails; (8) planting of
hecalthy wnd good quality stem cutting (%) planting «t the onset of the
rainy seavon; (€) adequate plent populations; {(7) weed contrel; and (8)
crop rotaticn or field fallowing., (TI1AT)

[SIeZ N
27671 VILLAMAYOR JUNIGH, ¥.G. 1683, Frfect of Cypesur rotundus L. on the
growth and yield of o i Hadix ©(0):100 Eng, 11,

Caseave, Weeds, Weeding, Plont develojment, Productivity. Cultivars,
England, Philippivea,

The effect of ¢irferent pojulations of Cyperus rotundus on the growth and
yield of cassava cov, Joldern Yellow was ctudied,  Four treatments were
applied: (1) control (weed-free); (2) 30 €, rotundur planis/square meter;
(3) 60 plants/square meter; (4) unlimited no. of plants/square meter,
Carsava plant height and canopy cover were not significantly affected by
the weed, but ecascava yleld was significantly affccted in treatment 4,
Populaticons less than 60 planto/square moeter did not affect cassava root
no, or wt., HI, ard biologival yield; thus, at thir level cascava can
compete well 4ith Co rotuadus, I thic weed predominates, weeding can be
postponed ar long ao its population Joes not exceed that level, (CIAT)

004
28597 VRIES, C.A. [E 1985, COptimum harvest time of cassava (Manihot
esculenta)., Abstracte on Tropical Agriculture 10(1):9-14, En.. 57 FKef.

Cassava., Harvesting. Productivity. Root productivity. Dry matter. Starch
content, Fiber conternt. Srowth, Temperature. Cultivars, Climatic
requirements. Netherlands.,



A review on optimum harvest tine of caseava is glven, Results of aifferent
expt. conducted to reluate root yield and plant age, root DM content and
plant age, starch content and plant age, sugar content and plant age, fiber
content, DM and starch content determination starch gronule size, av,,
temp,, reinfall amount and distritution, and other factors with optdmum
harvest time are detailed, It appears that there ic no gereral harvest
time, but that it depends particularly on temp., ov., and rainfall
distritution pattern, (CTAT) See also (0001 0004 0015 0016 0018
00190022 0023 0OKE 0050 0US3  COLY  ©072 0C7H 0060 0086 0087

0090 0581 0094 0095  €OSG 0100 0161 0132 0191 0186 0194 01yy

Y96 GZEGY  Gls o 0l 0221 0772 000 0Z2% 0226 0221 ceB

D03 Energy Productivity and Yields

ol
29074 CMONDI, 0.C. 1280, Cassava, In Kenya. Ministry of Agriculture. Coast
Agricultural Research Station, Annual Repert 1980. Kenya. pp,71-73. En.

Cacsava, Cultivar:., Productivity., Intercropping., Malze, Cowpea, Adaptation,
Fenya,

Result s of sascava rescarch cornduct ed durdng the 1979/80 cropping season at
Coant Agricultural Recearch Ltation (Kenya) are jresented. In tha cassava
vare trizl, no significant yield differcrees between var., wers observed;
ylelds ranged between 27.0-35.2 t/ha,  The top yielder was local var,
Flbandameno, followed by Mwakazanga (34,8 t/ha) and then the cxptl,
hybrids,  Inten:ive work to colleot and eveluabe tocal var, in the Coast
Province is thercfore proposed. A trial was initiated in Mtwapa in 1977 to
ctudy the offect of crop rotationn (CCC, XCO, C¥C, and £X0, where

C = cassava and X = malue ol oWpea) on casnave yielda, No significant
differences were oloerved Wetween treatments,  The highest av, cassava
yield (15.0 ¢/ha) was obzerved in CXC and the lowest. (10.7 t/sha) in ¥y,
Cansava bulking continucd in Mpeketoni, snd over 7000 cuttings were given
for distrabutien, (CIAT) Cec : 0C06 0007 0015 0018 000 0023

0025 0026 0030 0032 0032 Q034 003% 0036 0030 0043 o044  o0u5

0046 004E 0067 000 0088 0020 009G 0097 0100 0113 0156 0191

G194 0156 €202 0203 0204 0205 0206 027 0208 0209 0210 0211
0220 0221 0223 024 0Prn 0226 0227 0229

D04  Postharvest Studies

(G044
29462 CORREA, H.; KATC, M, [O 5.4, 1987. Efeito da poda na conacrvacao e
qualidade de rafzes de mendinea, (Effest of pruning on cassava root
conservation and quzlity). Informe Agropeeuaric 13(14%5):17-18. Pt., 4 Ref,
(Depto. Agriecultura/ESAL, Caixn Postal 37, 37.200 Lavras-MG, Brasil)

Lassava. Pruning. Deterioration, Postharvest technology. Productivity.
Cultfvars, Starchk econtent, Suglr content, Brazil,

The positive eI'fects of pruving on cansava root deterioration delay and
root quality after harvesting are tricfly reviewed. Prunings at 20-30 em
atove the grournd 3 wik. before harvesting have givern the best results: no
yield reduction:s, bul increases in total sugars and molsture contents and
reductions in starch contenu,  FEosulls of expt, carried out with cassava
ev. Lagoa Drava, Branca de Santa Citarira, Gostosa, Pao de Chile, and TAC
14-18 are given, (CIAT)
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Gos2
29567 QUEVEDO, M.A.; DATA, E.S.; DIZON, R.V. 1985, Appropriata packaging
medium for casrsava storage. Radix 7(1):6-7. En., 11 Ref., IL. [Philippine
Root Crop Research & Training Center, Visca, Baybay, Leyte, Philippines]

Cassava., Cultivars., Storage. Roots. DPeterioration. Sugar centent,
Packuping., Philippines.

Rocts of cassava var, Golden Yeilow were packed in boxes containing moist
or dry sand, sawdust, or rice rull for a 4¢-day period to determine the
Lest storage medic, Cassave roots packed In moist sand or sawdust showed a
slgrificantly lower tercentage of vascular streaking and root decay (lesy
than 25 percernt) than thouc racked in dry packaging media and moist rice
hull (above 50 peroent), proving that they were more suitable for cassava
storapge. Cassava rools were al se sweeter than the newly harvested ones when
voiled, which can be attribuced to the inerease in sugar content of roots
during storage, (CIAT) See alzo 0030 0100

EO0  PLANT PATHOLOGY

0053
29019 SILVEIRA, . S.M.; PEREIRA, A.V. 1984, Anomalia de cauna descorhecida
e mandioez (Manibot esculenta Cruntz) no Estado do Eapirito Santo. 1.
Sintoratelogia, (Anemaly of undetermined cause in cassava in the state of
Espiritc Santo. 1. Symptematology). Revista Brasileira de Mandioca
3(1):69-72. Pt., Sum, PL., En., 7 Ref., IL, (Erpresa Capixaba de Pesqui sa
Agropccwiris, Caixa Postal 125, 29,145 Cariacica-ES, Frasil]

Cassave, Svuptomatoiopy, Plant developnent, Fertilization, Cultivars.
Timing, Brawil,

Sil, ar ancmely of up unknown noture was abgerved 1n
cassava roote.  Fertilivalion origin of cuttines, cov., and harvesting
dates were uced to olnracterize the symptoms,  Regardiess of fertilization,
cuttings from thoce plant: affected by the anomaly showed slow growth; thin
stems; and discolered, small, and semetimes twisted, leaves., Cuttings frem
healthy plants did not show cymptoms unt il after 4 mo, ond then only
randomly, TInitial symptoms were reduccd gprowth of apexes and small,
discelored, and sowetimes twisted, leaves,  Afterwards other plant parts
were affected, and the ancmaly wuas obnserved in other plants in the exptl,
area,  Symptoms in roots were: low wt. :vol. ratio; a whitish external
rellicie; thick, ligpified peel tightly adhered to the cambium; and
green-ycllowish streaks on the internal surface of the peel, Root growth
wag hirdered after the appearance of aymptoms. (AS) See also 0018 0074
0132

Ir Espirito Sunteo,

E02 Bacterioses

0054
29480 EMPRESA DE ASSISTENCIA TECNICA E EXTENSAO RURAL DE MATO GROSSO. 1985.
Bacteriose da mandioca, (Cassava bacterloses), Mato Grosso, Braasil, 2p.
Pt., Il.

Cassava. Pacterioaes. Technology transfer. Disease control. Cassava
products, Brazil.,

20



The major symptoms of bacterioses in cassava are briefly described and
illustrated; protective measures for the crop are given. Twenty-nine
cassava by-products are listed. (CIAT)

0055
28392 HERNANDEZ, J.M.; LABERRY, R.; LOZANQ, J.C. 1986. Observations on the
ef fect of inoculating cassava (Manihot esculenta) plantlets with
fluorescent pscucomonads, Phytoputhologinche Zelitschrift 117(1):17-25. En.,
Sum. En., De., 21 Ref., Il., [CIAT, Apartado Atrco 6713, Cali, Colombial

Cagsava, Erwinia carotovora, Compositicn, Apalysis. Root:, Diseasc control,
I seudomonas. Iasolation, Colombia,

Some 136 isolates of fluorescent pscudomonads were jsolated from the
rhizosphere of eassava plants growing in 5 different ecosystems,
Thirty-four percent of these isolates ‘nhibited the causal agent of cassava
stem rot, Erwinia carotovora pv., carotovora, in vitro. Plantlets,
1-mo.-old, produced by rooting the shoots of 4 cv, in distilled water, were
inoculated with a suspension (1.1 x 10(9) cells/ml) of each pseudomonad.
Some iszolates Increased root wt. by 95 percent over uninoculated controls 2
oc. after planting when incculated at planting and 15 and 30 days
afterwards. Tnoculated plants were frec from symptoms of root pathogens and
roots filled earlier than controls., Taxonomic studies showed that these
bacterial isolutes were either Pseudomonas putida (90 percent) or P.
fluorescens (10 percent), (AS)

005¢€
26492 ROACH, P.M.; GARNETT, H.M. 1986, Suitability of cell suspension
culivres for studying the interaction of cassava with the pathogen causing
bacterial blight, South Afeican Journal of Selencoe 82(10) :592-594, En.,
Sum, En., 9 Ekef., II.

Cagsava. Cultivars, Bacterioses, Disease control. Cassava bacterial blight,
South Africa.

A study was conducted to determine whether the pathogenic effect of Erwinia
strains isolated from cassava plants was elicited in cassava cell
suspension as such a model system could facilitate further studies on the
pathogenic procesa,  Plant cell suspensions of 2 cassava ev., showed almost
complete cell death over 72 h when inoculated with 2 pathogenic strains of
Erwinta at initial concn. of 10(2), 10(5%), and 10(7) bacteria/ml., A 10-15
pereent decrease in plant cell viebility was noted when a nonpathogenic
straln was used, Bacter:cl cell-free filtrates of Erwinia cultures added
Lo the cell suspension cultures decreased plant cell viability when
filtrates were prepared [rom the pathogenic strains, dut not when a
filtrate was prepared from a plant cell culture or from the nonpathogenic
Erwinia strain., (AS) See also 0005 0037 0088 0031

203 Mycoses

Q057
29028 BIGAWA, S. 1983, Les champignons contaminant lc manioc frais dans la
ville de Kisangani. (Fungi contaminating fresh cassava in the city of
Kisangani). Journal d'Agriculture Tropicale et de Botanique Arpliquee
30(3~4):193-196. Fr., Sum. Fr., En., 17 Ref., [Faculté des Sclences, Univ,
de Kisangani, B.P. 132, Kisangani, Zaire)

Cassava. Mycoses, Aspergillus. Fusarium, Monilla, Mucor, Pernicillium.
Cassava roots (vegetable), Zalre,
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Fungi found contaminating fresh cussava exposed to alr were ldentificd at 2
peripheric staticns of Kisangani, Zaire, during the driest periods of the
year. Genera found were Aspergillus, Fusarium, Monilla, and Perndicillium,
The Fusarium genus was the less frequent, (AS)

0058
29024 COFFART, J.P. 198U, Variabilite de Colletotrichum glocosporioides
Pemz. f. =p. munitotis, agent de 1'anthracrose du manioe (CAL).
(Variability of Colictotricoum glecosporioides Penz . sp. manihotis,
causal agent of cascava anthracnose) Mededelingen van de Faculteit
Landbouwwetenschappen RiJksuniversiteit Gent hg(2):217-225. Fr., Sum. Fr.,
En,, 10 Ref,, 1. {Labtoratoire de Phytepathologie, Urniv, Cathol igue de
Louvain, Place Creciy du Sud, 3 1348 Louvain-la-Neuve, Belgique®

l

Cassava. Glowerella cinpulata. Latoratory experlmants. Cultivars. Bel g1um,

A collection of 36 isolates of Colletotrschun glovosnorioides £, sp,
manihotis was studied to determine their worphological and physiclogical
variability, The morpholopical instability of individual irolates was
showed by the presence of cectors in eulture. By poryacrylamide vertical
el clectrophoresic and through nonreproducible results, the isolates were
found to have different proteln and estorace patterns, indicating
physiological variability, Significant differencer in virulence were also
obscrved between isolater inoenlated on cassava plants and cassava stem
pleces. The differences found between ev. and between the same cv, at
different ages were also significant.  Lesions were small (5-13 m)
compared with other results reported. (AS)

0059
29528 GONCGALEZ, M. S5 PONS, N, 1986, Revisién taxonémica de lay especies de
Phyllosticta scbre Marihot, (Taxonemic revision of Phyllosticta species on
fanihot)  Ernstia no.27:30-40, Fs., Sum. Es., En., 11 Ref., I,
[Facultad de Epronomic, Urniv, Central de Venezucla, Maracay 2101,
Venezuela)

Cascavie, Phoma munjhot. Fhyllesticta, Venezuela.

The new combimition Phoma marihol Gonsmfles ot Pons is proposed for the
speeles bhyilosticta ranihot Spep, and Phyllosticta manihobae Viégas,
deseribed on Marihot, Phyllosticta manihoticola Cydow was found to be a
true Fhyllosticta speei Desceriptions and i{llustrztions of the studied
fungi are presented. (AS)

0060
28159 MAKOON, C.odoMo; OPINA, O.0.; MOLINA JUNICR, A.D. 1084, Fvaluation of
crude plant extracts as fungicides for the control of Cercospora leafspot
of mungbean (Vigna radiata (L.) Wilzeck). Philippine Phytopathology
20(1-2):27-38, En., Sum. En., 23 Ref., Il. {Dept. of Plant Pathology, Univ.
of the Fhilippines at Los Bafics, College, lLagunz, Philippines)

Cassava. Tissue culture. Ecology. Comrosition. Disease control. Mycoses.
Philippi nes.

Crude water extracts of 12 out of 43 plant speeies screened for their
fungicidal properties in vitro showed inhibitory aetiviiy against
Cercospora cruenta, causal agent of Cercospora lealspot of mung bean, The
erude extracts of cassava, Amaranthus spinosus, Euphorbia pul cherrima,
Leucaema leucocephala, and Mirabilis Jalapa, applied either as protectants
or eradicants, controlled the disease under screenhouse conditions,
Although A, spinosus and L. leucocephala extracts significantly reduced the
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develomment of the diseass in the field, both extracts were inferlor to
benomyl in controlling the disease, {AS (extract))

0061
29370 BAM, O.; TUPINAMBEA, E.A. 1986, Avaliacao de resistenclia de mandioca a
podridao radicular. (Evaluation of cassava resistance to root rot),
Aracaju-SE Prasii, Fmpresa Brasileira de Tesquira Agropecuaria. Unildade de
Exevrcao de Feng: »ode Antito Estadual de Araeaju, Pesquisa em Andamento
ne.7. 3p. PL,

Cavrava, Resistance, Cultivars, Phytophthora drechsleri, DBracis,

Ninety-nine cassava ov, were tested in Kibeiropolls (Serpipes, Brazil) for
resistance to natural root rot infections by Phytowthora drechsleri under
field conditions, A 1-% wevaluation sceale (1 = remistant. 2 = modcrately
resjstant, 3 = moderately sasceptible, B = cusceptible, 5 = highly
susceptible) was ueed. Thirty-four cv. were rated 1 and 2, while U4, 14,
and T cv., resp., were rated ¥, b, oand 3. (CIAT)

006
29493 TANI, Y.; VONGRUVANLYET, V.; KUINUANTA, J. 1986, Raw cassava
starch-digestive glucoemvlave of Acpergillus sp. H-2 1aclated from cassava
chips, Journal of Fermentation Technology 64(5):405-4%10. En., Swn., En., 13
kef., 11,

Cassava, Aspergillus. Casceve stareh, Culture media, Molds., Thailand,

A total of 108 black aspergilli strains isolated from cassava flelds and
factories in Thailund were cercencd for the ac’ivity of raw cassava starch-
digestive plucoemylase, LArpergillus sp, N-2 was selected as the best
preducer and its extriacellaiar glucoamylase production was studled.
Conditions for the preducticn were optimived for loth liquid and solid
cultures, and relid culture wae found to be approx. 3 times more effielent
than liguld culture.  The culture fistrate showed strong glucoamylase
activity at lew ph (2,0 and high temp. (5% degrees Celsius), and could
digest high conen, raw cassava starch.  The glucoamylase activity was
gepurated irte § fractions (A, B G and D) by DEAE-Zephacel column
chrematography Frantion C wae obtalned in a homogencous sctate with a mol,
wt. of 92,000. Fuck fraction was characterized in terms of the properties
of the glucoamylase activity and the efficiency of digection of cooked and
raw cassava atarch. (435)

0063
26520 VAINSTEIN, M.H.; ROITMAN, 1. 1986. Cultivation of Plhytomonas francail
assoclate! with poor develonment of root system of cascava, Journal of
Protozoolopy 33(4):511-513. En,, Sum., En., 20 Ref. [Depto. dc Biologfa
Celular, Univ., de Brasilia, 70.910 DBrasilia-DF, Brasil]

Cassava, Phytormonas francal, Symptomatology. Culture media, Brazil.

In the statec of iritu Santo, Brazil, a eassava diccase was recently
obscrved, aand subsequently a high density of trypanosomatids was revealed
in the latex of unhealthy plants. To better characterize this flagellate,
Phytemenas francai, an attempt was made to grow it axenically. Successful
results were obtained using a biphasic medium containing rabbit blood in
the solid phase and & defined medinm as overlay. (AS) See also 0020
0035
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EO4 Viroses

0064
29035 GABRIFL, C.J. 1986. Detection of double~-stranded RNA by immunoblot
electrothoresis, Jourral of Virological Methods 13(4):279-283. En., Sum.
En.s 15 Ref,, 11, [United States Flant Introduction Station, Plant Geneties
& Germplasm Inst., Agricaltural Rescarch Service, Dept. of Agriculture,
Glenn bale, MD 20766, USA)

Carsava. Viroser., Cacsava mosaie virus, USA,

A procedure to deserited which permits the serological deteetion of

dort Le-strarded RNA (dsENE) which has been electrorhcretically transferred
from aparoce gole to Deta-fProte blotting membranes, Cucumber mosaic virus
ceplicative forme of EGic 1-3 and cassava clone Secundina dsRNAs can be
routinely detected from 1 £ oof leal tissue, This proeedure allows for the
detection ard itetion of dsRHAS in crude nucleie acid preparations,
(AS)

000N
29537 HUWARTH, -5 GCOIMAN, EoM. 1986, Divergence and evolution of
geminivirue ¢. dournal erf Molecular Evoiution 23{4):313-319, En.,
Sum. Ene, 32 Rer., 12, [Fept. of Plant tuthology, Univ. of Arizona, Tucson,
AZ 85721, usa!

Casrava, Cascava lutent virge, Geactics, Cytogeneticn, USh,

The nueleic acid swquencen of 2 ceminiviruses with bipartite gencmes and of
c viruses having o single grrnone conpenert were analyzed and phylogenctic
relationships deducod, Sequences in coding and noncodi ng reglons were
consfdered at the nucleotide und amino acic levels by several methods. The
results cuggested chat the virugses are phviogenetically related to
different degrees.  All the viruses contain in an intergenic region a
consensur sojuence (TAATATTAC) that ix postulated to be raquired for a
eritical virus function, such as replication and ‘or transoription,
Estimater of divergence in one putative gene that all of the viruses share
were used Lo construct a phylogenetic tree. Among the binartite-genome
viruses, BGMV and temsto golden mosaic vipus are more closely related than
either is to CLV. The ui ngle-component viruses (maize streak ond wheat
dwarf viruses) ard 1 of the 2 DHA compenents of the other 3 viiuses were
postulated to be distant relatives descended frow @ common ancestral
sequence, (AS)

0066
27625 QUINTERO, S. 1685. Mosaico ducuba de la yuca (Cassava aucuba mosaic
virus), un nueve virus halligo en Cuba. (Cassava aucuba mosaic virus, a new
virus found in Cuba). Clencia y Téenica en la Agricultura, Viandas
Tropicales 8(1):31-42. Es., Sum., Es., En., 24 Ref,, Il. [Centro de¢
Mejoramiento de Semillas Agimicas Fructuoso Rodriguez, Santo Domingo, Villa
Clara, Minicteric de la Agricultura, La Habana, Cuba)

Cassava, Cassava aucuba moraic virus, Symptomatology, Cuttings, Laboratory
experinents, Cuba,

Samples of cassava from Yaguajay (province of Sancti Spfritus, Cuba) that
shewed a typical symptom of aucuba mosaic on all the leaflets were studied.
Samples were analyzed in the electron microscope, by mechanical
tranasmission, and by infected cutting, Extracts of diseased leaves,
obtalned by exudation and by immersicon, shaded with Cr evaporation at a 30
degree angle of incidence, revealed the presence of great amount of
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cylincric rigid virus particles that measured 133 + 3.3 m., All the
mechanical incculations were negative, but all the transmissions by cutting
from infected plants were positive, It was concluded that this 1s a new
virus, called cassava sucuba mesale virus by the author. (AS)

0067
29069 SEIF. AA, 1976, Studies on the epidemiclopy of cassavae mosale. In
Kenya, Ministry of Agriculture. Annual Feport of Setentific Division 1976.
Kenya., pp. 108-109, En,

Casgava, Cassava African mosaie virus, Cultivars, Productivity, Propagation
raterials, Aleyrodidae, Field experiments, Kenya,

Seven eentrally placed CAMD-infected cultings of cassava ov, 46106727 were
surrounded by concentrie hexagons of 1496 CAMD-frec cuttings of the same
var. to determine the dissemination rate of CAMD within plots. Likewise,
100 CAMD-Trec plants each of cov. 46106/07 and F279 were planted apprex. 300
todowrwind of cassava plots with hipgh CAMD incidemee Lo determine the
dissemimtion rate into CAMD-frec plots, Yield losses were also determined
for toth cacoave var, Spread from infected to healthy plants was rapld and
continued throughout the growing seasen; at harvest (14 nmo.), 8% of the 156
plants (54 percent) were Infected. Spread into CAMD-frec plots was very
clow and chewed no build up during the scason, Yield losses {n H6106/27
were at o 70 percent level, while those of ¥:70 were at the 86 percent
level, Crop loss azsessments suggested thet the control of CAMD in the
field in East African coastal arcan fo poscible through the uze of
CAMD-free planting material, the ropuing of infected plants, and by
allowing a reasonable degrec of isolution of olcan ploty from infected
plots. Also, men was found Lo be o more «ffictent vector by his use of
Infected cuttings than the whit'efly. (CIAT)

0066
29503 STANLEY, J.; TOMNSEND, R.; CURSON, o.J0. 1985, Pseudorecombinants
between cloned DNas of two isolates of cvasneva latent virus, Journal of
General Virolopy 66(%):1054-1C61. En., Sum. En., 16 Ref., Il, [Dept. of
Virus Research, John lanes inst., Colney Lune, Horwich NRY TUH, England)

Cassava, Cascave latent vipns. Tissue culture, United Kingdom,

Infective clones of the Niperian isolate of CLVY have teen obteined. The
apparent mol, wt, of the capald protein off this {nolate in alightly higher
than that produced in plants infected with clened [NAa of the Kenyan
irolate of CLV.  FPseudorecembinant expt. usdng heterologous combinations of
cloned DHAn have corfirmed thal the physical properties of the capsid
proteln are cmeoded on DNA 1 and at least some determinants of symptom
Induction are also loeated on this DNA,  Comparison between the rucleotide
sequences of the open reading frame~ encoding the 2 capsid proteins shows
several nucleotide differences which affect the amine acid composition but
which do not significantiy alter the potential mol. wt. of the product, In
vitre transliation of Poly(A)+ RNAc shows that the differences in
electrothoretic mobility are not duc to differences 1n host-dipreeted
post-translationsl procescing, (AL)

cOeo
29304 ETOKEY, H.H. 1937, Virus discases of plants, The mechanism of
tranmmission hy dnsccts. In East African Apricultural Fesearch Station
Amani. Tanzarda. Annual Report 1937, Tanzania, pp.9-13, En,

Cassava. Diseases and pathogens. Cassava African mosaic virus, Bemisia,
Phenacozeus, Disease transmission. Tanzania,
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Observations of fnsect tranamission of cassava viruses in Tanzania are
brilefly reported. Successful transmission of both severe and mila strains
of CAMV by whiteflies (Bemisia goreyplperda and B, rnigeriensis) was
observed only if fnsects fed on young leaves that had not fully expanded,
The vector of the brown streak virus remains to be found; whiteflies and
mealybtugs failed to tranmit the dicease, (TIaT) Sec alzo 0038 0041
0085 009% 0096

E05 Mycoplasmoses

0070
26017 FUKUDA, C.; PAGUIO, O. DE LA R.; LOZANO, J.C. 1984, Ocorrerncia de
"rilodia" «m mandioca. (Occurrence of phyllody in cassava), Revista
Brasileira de Mandfoca 3(1):67-68. Pt., Sum. Pt., En., 2 Ref. [Empresa
Brasileira de Peaquisa Agropecuaria, Centro Nacional de Feaquisa de
Marndioca e Fruticultura, Caixa Postal 007, A44.32%0 Cruz das Almas-BA,
Brasil)

Cassava., Mycoplasmosesn, Bravil.

Phyllody, previously unrceported in Brazil, was observed in several cassava
ev. and hyblrids planted in expti, plets of the Centro Nacional de Pesquisa
de Mandioca ¢ Fruticultura in Cruz das Almas.  The effect of the disease on
production i not known; however, il poses a serinous threat to the cassava
breeding program. Studies to fdentify the causal agent, nmethods of
tranamission, and control of the disease are in. vrogresa, (AS)

G071
29015 SANTOS F1LHO, H.P.; FERREIRA FILYO, JoRo; OILVA, AUP.G. DA; FUKUDA,
C. 1984, Isolamentn, caracterizacio e controle do fungo Sclerotium rolfsii
Sace. em mandioca, (Isolation characterization, and control of the fungus
Sclerotium rolt'sii in cussava). Revista prasileira de Mandioca 3(1):33-37,
Pt., Sum. Pt., En., 6 Kef'., I.. [Empreca Brasileira de Pesquisa
Agropecuaria. Centro Nacional de Pesquisa de Mandfocs e Frutieultuwra, Caixa
Postal 007, 44,380 Cruz das Almas-BA, Brasil)

Cagsava. Selerotium rolfsii. Discase control. Brazil.

Cassava stem pleces {noculated and colonized by the fungua Sclerotium
rolfsii were placed in petr! diches contuining 50 cublc centimeters of
unsterilized soil at 60 percent field capacity. Petri dishes were treated
with PCNB, TCMTB, and thiram to compare the offect of each product on
crcoolie develoment and sclerotia formation.  PCNB was more efficient in
controlling the fungus in the soll and in the stem pleces used as sources
of inoculum. (AS)

E06 Nematodes

0072
29433 ATU, U.G.; OGBUJI, R.0. 1986. Root-knot nematode problems with
intercropped yam (Dioscorea rotundata). Phytoprotection 67¢1):35-38. En.,
Sum. En., Fr., 13 Ref. [Federal Univ. of Technology, School of Agrisulture
& Agricultural Technology, P,M.B. 1526, Owerri, Nigeria)

Cassava, FResistance, Intercropping, Cultivara, Nematodes. Planting,
Dioscorea. Nigeria,



Ten intercrops traditionally planted with yams in southern Nigeric were
tested for resistance to Meloidogyne fncognita race 2. Results based on
root gall indicer and no. of juveniles recovered from soil and roots
indiecated that Cotchorus olitorus, Sphenostylis stencearpa, Abelrmoschus
esculentus, and Cucurbita pepc were aiphly susceptible; Amaranthus
caudatus, Citrullus vulgaris, Zea mays, and Manjhot exculenta, moderately
susceptible; Telfairia cecidentalis, resistant; and Mucuna prurdens, highly
resistant Susceptlble Intercrops planted on yam mounds resulted in
prealer Gazmage ob the harvested tubers. (A3)

FOO PEST CONTROL AND ENTOMOLOGY

(GG
29479 JUTIERREZ, A.P,; SCHULTHESS, oy WILSON, L.T.; VILLACORTA, A.M.;
FLLIS, C.K.; BAUMSAEKTHER, J.V. 1987, Energy acquisition and allocation in
plants and insecte: a hyjothesis Cor the possible role of hormones in
insect feeding patterns, Coradion Setomolopist 119:109-129, Fno, Sum. En.,
Froy B4 kef,, Il (Pivicfon of trolepieal Contrel, Umv, of California,
ferkeloy, Cd, U0

injuricus frrectes Flant phycioloyy, Eeolopy. USA.

A dirtrabuted delay ape structure model io precented for plants (anong them
cagsuva) B fea ophid and o ladyticd beotle) that deserites the
dynamics of j< [ fon patterns, and
the within-crpanion subunit (eop, Teaves, frult, ova) no. dyroadices that

[ ! 2
criwlh, reproduction onl development, hoconn

coptta crerpy MY Goudoition and oal boont

oceur Jdur N udcition

({.ev furetion:st recponse) culnedel do used te entimate the daily
photorynthetic ruter i thee jlant cjecivs and consumption r.tes in the
insect.,  The Tocu, coeapture the cosenee of the eommon
attributes toetweern The models are compared witn Yieldd or
lab, duta, & nypoth for the obeerved patterns of incect

reproduction, J

2951¢€ Hoo14 cer-victim relationships of major plant
diceac atio Biologlest weed control, Agriculture, Ecosystems

and Envirorpernt 1473
Research Center, inst, for Pest
Finland!

700 Engy Sum. En., B7 Ref. [Agricultural
Irvestipution, S.F-31600 Jokioinen

Fest contrel. Weed control, Bilological
Vectors, Beclopy. Fintand,

Caseava, Diveagsos
controi, W

Characteristic Tentures of severid catustroghic plant discace cpidemics are
reviewed and ther potbogern-tort relationthiips of tropical diseaces are
analysed.  The post scerious or threatening plant discases werc generally
found to ifmvolve pathogens originating from another host in & different
geographical ares, rather than from the cultivated crop plant within its
rative arew. L oecrop=wire assesoment similarly chowed that of the important
dlenases of coffee cver H0 percert, of maize over 40 percent, and of

wa over 2% percent do not even ceeur in the native continent of the
crop plant,  Lack of evoelved Interspecific homeostusis between the host
plant and ity nowly-acquired pathogen appears to eyplain the destructive
nature of these explofter-victim relationshipz,  Evolutionarily new
relationships could bte utilized In biological weed control to improve the
present suceess rates and aleo to increase the array of possible control
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Cassava, Cuttings. Injurious insecels, Insecticides. Insect control., Root
productivity, Planting., Cultivars. Philippines,

Treated and untreated scale Insecteinlested cuttings of cassava var. Golden
Yellow as well as clean cuttings were planted to determine whether soaking
ceale insect-infested cuttings in an inscetieide solution (30 ml
monoerotophos/20 liters of water for 5 min) before planting affects crop
performance. Germination of healthy cuttings was 100 percent at 14 days
after planting, while that of scale {nsect-infested cuttings was only 25-35
percent., The dirfferemce between treated and untreated cuttings at
harvesting (210 Lays after planting) regarding final stand or survival was
small (88.8 and £3.0 percent, resp.). Total root yields for healthy and
treated cuttings were not significantly different (5.9 and 5.8 kg/k.5
square meters) but differed significantly from that of untreated infested
cuttings (3.8 kg/U.5 square meters). On a per plant basis, yield was higher
for the treated infested cuttings (1,10 kg/plant) followed by healthy and
untreated infested cuttings (0,99 ar.. 0.81 kg/plant, resp.), but
differences were nonsignificant, Thus, scale Insect-infested cuttings
thould be treated with insecticides before planting, (CIAT)

0081
28579 VILLEGAS ©., Aoy BELLOTTI, A, 1985, Biolegia, morfologfa y h&bitos de
Lagocheirus araneiforeis Linne (Coleoptera:Cerambycidae) barrenador de la
yuca en Pelmira (Yalle del Cauca). (Blology, morphclogy, and habits of ‘he
cassava stemborer Lagochelrus araneiformis (Coleoptera:Cerambycidae) in
Padwira, Valle del Cauca). Acta Agrondmica 35(4):56-67. Fs., Sum. Es., En.,
3 Ref,

Cassava. Lagocheirus aranciformis, Insect blolegy, Pest damage, Injuricus
inseets, Colomtdia,

The life cyele, sexunl and feeding behsvior, and worphology of cach stage
¢f Logochelrus aranciformis, a cassiava pest in jaimira, Colombia, were
studied.  Under lab, conditions (28,4 degrues Celsius; 65 percent RH) the
egs larval, and pup.l stages lasted 3.13, 53.79-87.€0, and 7.60 days,
resp. Females lived an av, of L5544 duys and wales 74,85 days. Under
field conditions the time to develop from egy to adult averaged 128,18
diys.  Females and males lived an av. of 91, 62 and §9.72 days, resp. The
females laid an av, of 1960 {n 28,8 days. In the rield L. araneiformis
attuacks recently planted cut tings as well as mature plants and stored
cittings,  Mature plante ore rainly attacked around the base of the main
stem,  In severe HOHGy edping occurs,  Roots may also be attacked, and
infested plant residucs may play a role in dissemination of L.
araneiformis,  Irfested pluants can be recognized by sawdust around the base
of the plant, (AS) See aluo 0041 0069 0201

F02 Rodents and other Noxious Apimals

See 0072 0186

FO3 Injurious Mites and their Control

0c82
27678 COMMONWEALTH INSTITUTE OF BIOLOGICAL CONTROL. 1983. Cassava pests,
In .~ Annual Report 1982-83. Slough, United Kingdom, Commomwealth
Agricultural Bureaux. pp.7-9. En., I1.
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Cassava. Biological control. Predators and parasites, Pheracoccus manihoti,
Apoanagyrus lopezi, Mite control. Mononychellus progressivus. Mononychel lue
tanajoa, Uniltad Kingdom.

The research work carried out by the Commorweal th Institutc of Biological
Control during 1982-83 on cassava pests is briefly reported. No new rnatural
encmics of Phenicoccus manihoti were detected co Apoanayyrus lopezi remains
the most promisirg paracite. HWorl in the Heotropic on cacsava mites 1s now
Hmited to rescarch on the relationship  btetween cyanide glucoside content
and the level of mite attack. 11t is now known that the mite problem in
Africa {s due to the inadvertent Introduction of 2 South American s;ecies
of the Monorychellus complex, since the presence of M, progressivus and M.
tanajoa has been conflrmed, A large compley of predstors is present on the
coast but ip western Kenya native mtural enemles appear to be scarce.
Oligota minuta was released in toth areas, (CIAT)

0083
20437 MacFARLANE, D. 1984, Key to spider mites (Tetranychidae) recorded on
cassava tn Afrles, with @ note on olide preparation. 1n Greathead, AH,
Markham, R.H,; Murphy, K.J.; Murphy, S.7T.; Robertoon, I.AVD., eds.
Integrated pest maragement of eassava green mite; rvegional training
workshop in East Africa, 1984, Proceedings, Ascot, United Xingdom,
Catmormealth Inntitute of Biclopgleal Control, pp.31-3%. En., 2 Ref., I1.

Cassava, Inseet blelegy. Injuricus mites. Futetranychus, Oligonvehus,
Monony chelluw, Tetranycbus, Africa.

A taxoncmical key that ollow:s the differentiation of African spider mites,
reccrdad in cacsava, from other common species that probably also infest
this crop {n Africa is presented, Spider mites include species of the
tollewing genera: Eutetranychus, Oligonychus, Monouychellus, and
Tetranychus, Specimen preparation procedures for examination are given,
(CIAT)

CuEh
29094 NYIIRA, 2Z.M. 1975, Cassava mites and meteorclogy, In Symposium on
Research the Backione of Apgriculture, 2, Kampala, Uganda, 1975,
Proceedings, Kawpala, Upunds Coclety of Agronomy. pp.101-109, En., 22 Ref.

Cassava, Injurious mites, Mononychellus tansjoa. Tetranychus telarius.
Tetranyeaue cinnatarinus. Insect biclogy. Temperature, FEcolopy, Uganda.

Emirormental [lactors Influcncing cassava mite development, migration, and
dispersal are discusred, and the comparative tiology of these pests
(Mononychellus tanajoa, Tetranychuy telarius, T. cinnabarinus, and other
species) are reviewed. Results of studies on the effect of tenp. and wind
on the abovementioned aspects are discussed, (CIAT)

GO0 GENETICS AND PLANT BREEDING

n08s
28142 GABRIEL, C.J.; WALSH, R.; NOL1, B.L. 1987, Evidence for a latent
viruslike agent in cassava. Phytopathology 77(1):92-95, En., Sum. En., 21
Ref., Il. [United States, Plar. Introduction Station, Gienn Dale, M 20769,
Usa)

Cassava. Clones, Dizecase trangmlasion. Analysis. Tissue culture., Cytology.
Cytogenetica. USA.



Several species of double-stranded RHA (dsRNA) were found to oeour in the
cassava clone Secundina, which was thought to be virus-free, A large dsRNA
molecule (6.6 x 106 Mr = relative molecular masn) (L-dsRNAY was shown to be
graft, but not mechanically tranmitted and occurred primarily in a
nuclear-rich fraction jrolated from deRNA-containing Secundirna plants,
Viruslike particles were not detleot wd in plants containing the L-dskEA
using a var, of puritficaton procedures,  L-deRNA war wlso found in 2
ron-Cecundi ne: cacsave introductions, Smaller dsBNAs{S—goeRNASY, ranging
mainly between 0.61-0.41 x 106 My, wepe aloo detected in some Seeundina
rlanty containing the LedehBNAL Tue O=dshNAS were not tramwmiscitle by
mechanical iroculaticn ur erafting,  All dsRNAs could be climinsted by
meristen-tip eulture of infected plunts, DeRNA analysis i recomnended for
indexing cacsive for this latent viruslike agent., (B3)

14

GOt Breeding, Germplasm, Jarietica and Clones, Selection

0neL
28196 BOSTER, J.S, 1984, Inferring decicion making from [referarces and
behavior: an analycis ot Apuitruna Jivare manioe selectian, Hunan Ecclogy
12(4) :343-358, Fn., Sum. En., 2% Hef.

Cassava, Socioeconcmic
Peru,

pect o, Cultavation systems. Cultivare, Selection,

The process
profpertic
Var. occur in Apuaruna gardens, located ir the Araron L
central Fern,  This mod.l, oppored to copnitive rodels of natoral decivion
making, therehy reduecs che pescibility that the reasons elieited frou:
irforrants for their choioes are Irnetead jost hoe rational izations of
arelcions reschea on othor ground.s. The use of o lircar model can provide
@ mere accurale desoription of o deeicion cituation in which he diversity
of alternutiver fu nartained for it n ovn o vaie,  The Aguaruna were able to
glve pood reacors o jreferring vome ouee var, more than others angd
plant then sccordingly. The everid D balanee botween blird and {intentional
selection wan tilted strongsy teward the latter; however, they naintuined a
no. of rarer vur, which could have been logicully abiandoned in favor of
higher yiclding var.  “hi: ay Jndicate that the linitations of human
reatoning may have adaptive clhpnificance, (C1AT)

of Apuaruna cacsava selecotion was Inferred by confaring the

s attributed te the var, with the actual roquency with which the

n in north

0087
2 Comportamento de e rotipos contrastentes de mandloca
e diferentes cirtemas de pluntio. (Behavior of contrasting cassavy
genotypes in differernt planting syostem: ). Fesquisa Apropeeuar Brarileira
21(6):621-C450. Pt., Sum, PL., Fn., 15 ficf., 1. Empresa Brasileira de
Pesquita Agropecwiris, Centro Haelonil de Pesquisu de Mandioea o
Froticultues, Calxe Postal 07, 44,380 Crus dis Almac-BA, Brasil]

28393 BUENO, &, 168

Cassava, Planting., Cultivation o)
Productivity., Koot productivity,

Cultivars, Plant anatomy. Canojpy.
dng, Frasil,

Ten ¢
under

teve (5 high tranching and § low tranching) were evaluated

rilav planting dencities in single and doukle rows auring 2 crop
years in Crus dars Alras (tahie, Brazil), A split-plot cxptl, desipgn was
used With planting syetems ased gred to the main plots and ov. randomized in
Whe subplotu. The single row cystem wos more efficient than the double row
one cinee it proroted higher root yield due mainly to & larger no. aof
roots/plant formed in the st ngle rows,  Cenopy yield was similar in both
systems,  Bigh branching cv, showed, in toth years, higher av, root yield
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The privceiples that should be copsidered in devel oping crop var, for
rultiple cropping syclems are discusseds oo ccially regarding the
characteristics of the sycten, species interaction, and gernetic diversity
ard varictility, Multiple cropping is definvd ar well ao related terms,
Twportert penetic tradts discassed in relation Lo var, develomment for
multiple crovping are var, maturity, photoperiod 5;en.sitivit._‘,’, temp,
sensitivity, plont rorrbelopy, root cysteis, piant density r 5 insect
and dicease resistubee, ov, um formity, Grain oquality, and yio )tability.
Several alternatives in exprl, Jdecign for eftficient «vaiuation within the
breeding methodol are previoved along with staticticsl methods (yield
reduction, correloticn analysis, arciycis of varionee, and celcotion
method:), cowell o other orep specics ured in plt f1le cropping
rysten an esample fo {liustrate the topies dealt with, (ZIAT)

n
,
{

008
HOMETRG, RO DA S0 FUKUDA, & M.C. 1G8b. Avaliacac de
tenela de cultivares de mondioos o Xanthenor capesteis patevar
Mol )}OA i, (:'-j\u,l\:n!j(q of o cuttivar cesistinee to Yanthomonas
canpestrin pye manihictind, Revista Brasileiras e Mundicea 3(1):7-12. Pt.,
Sum. 1 o 12 kel preca Broasileirs de Pesquira Agropecuaria, Centro
lacior de Teaqui: woMindiocn e Frutiealtures, Calxe Postal 007, 44.380
Cruzs da: Alwran-17r, T‘rne' ]

ruyuv;. ;

Carcave, Cultivar:, Field cxporiments, Hosis anee, Xanthormonas campestris,

Adaptation. Fra.al,

aveov, owere Ltested under Plels corditions in

by 1) during 2 yr for resistance to
minshotic,  Nine ev, were resictant, 47

O suseeptible. Thirty-two cev. with different
e were petested under grecerbouse corditions; of these
Lype o reasetior g o in the tield. Differ ing
cwviromental \or\!: fon couid acecunt for the Jifferent
responrcer,  burther s testing 1o neocues ivx‘m'r reectnemding resistant
cev. to furmers; the prodoct ivity and o iptarility of caeh cv. should be
evaluated o each region, (A0

L ototnl of 270 cu
Felix]lundia (Minas Gera
Xanthaonornas st
voderat ely ant,
level = of L
only 4 showed the

ot

it Incee

agGn
Cheervecioner jrelinminerer sobre lo reproduceién
culenta) y ocume (Xanthorowa spp. ), {Preliminary
oduction irn casaa and Xanthosowa spp), In

29040 GATICA, B, 4.
sexual cn yues (Manibhot
observations on
Urdver:
Investipa

!

Instituto de SenCtica, Informe Co

fdad Jentral de Venesuvela
20n YORT, Maracay. pel67-69, Eo

Crisrava, Clenes, Yoartlosoma, Flent froquction, Venciuela,

The recults of Picld obvery o i Sandn Mocho, Venchue on 218 cassava
clones regarding flowering fructification, ond o il production are
reported. Male cterflity wac observed in clone UCY 2304, and rolien prain
of 2 e fave of 16,87 and 10048 microns) in fertile clones,
Fructification war oloerved in @4 rvweeo olomien and 6 bLter clones, (CIAT)

¢oh3
29484 Jrcroon, SoVLHL IKIN, Bog PIREAN, 1D 1684, Juideldnes for the
transfer of root crop permplaon, Suve, Fiji. rood and Agricnlture
Organiration of the United Nations., RAS/83/001. Fleld Document no.6., 29p,
En., Sum, En., 38 Her. [Plant Erotection Project, U.N.D,P.,, pPrivate Mail
Bag, Suva, Fiji]

Cassava. Germplase. Quarantine meusures. Tissue culture, Yams, Disease
control, Pest control, Fiif,
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General procedures arc outlined for the exchange of elite germplasm of the
major root crops between countries of the South Pacifie and the
introdvetion of material from outside the region, without spreading
diseases and insccet pests. Quarantine implications are stated for the
transfer of plant germplasm as (1) vegetative planting material, sced, and
pollen and as (2) tissue cultures, together with specific recommendations
relating to the movement of taro, sweet potato, yam, and cassava, For all
root cropc the direet lmportation of germplasm as vegetative planting
material ic ronsidered o high risk and use of intermediate (3rd country)
quarant ' adviced,  Preferably germplasm transfers should be made ag
seed or as virus-indexed plantlets growing as tissue cultures, For some
root. crops, especlally yam and cassava, the lack of reliable methods for
virus diseasc Indexing imposes severe restrictions on the movement of
germplasm.  The germpl awn presently available as tissue cultures and that
har been pathogen-tested i documented, together with the results of any
evaluations made in the reglon, (AS)

0094
20018 LYRA, G. DE M, ; FONSECA, F. DAS C.E. DA 1984, Competicao de
cultivares ¢ €pocas de colheita de mandioca com diferentes adubacoes no Rio
Grande do Nerte., {Competition of cultivars and harvest dates for cassava
with different fertilizations in Rio Grande do Norte). Revista Brasileira
de Mandioca 3(1):59-05%. Pt., Sum, PL., En., 5 Ref, [Univ, Federal do Rio
Grande do Nerte, Caixa Postal 188, 59,000 Natal-RN, Brasil)

Cassava, Cultivars, Timing., Harvesting, Fertilizoation, Field experiments,
Po Monwee, Braxjl,

Five expt. were carried out “in Ceard-Mirim (Ric Grande do Norte, Brazil) to
determine the appropriate harvesting time for the most froquently grown
caseave c¢v. In the state. A randomized bloeok design was used with 4
replications fn aplit plote.,  Within the plots, € ev. (Alagoas, Amazonas,
Campinay, Boinha Grinde, Canela de Jacu, and Manivainha) were tested and in
the split plote, 7 harvesting times (10, 12, 14, 16, 18, 20, and 22 mo.
after plenting).  Fach expt, received a different fertilization,  Amazonas
was the best ev, for all variables; 16 mo. after planting was chosen as
the nest apprepriate date for harvesting, The expt. fertilized with manure
plus P oand complete chemical fertilization gave higher ylelds, (AS)

009%
20318 MOABAHA, MOALM. 1982, Reviaw of national oot and tuber crops
improviment, Tanmandia, Tanzania Agricultural KRegearch Organization. 6p.
En., 31 Ref,

Caseava., Cascivee Africen mosaice virus, Cultivars, Mononyehellus tanajoa,
Production. Intercropping. Poultry. Feeds and feeding., Tanzanla,

Highlipghts of reccarch on potato, carravy, and sWweet potato in Tanzania are
revieved, The program continued pursuing a cassava var, with resistance to
CAMD, one of the majfor cassava production constralnts in the country.

Loca' ecascava vapr, Moimbitela, Keoyanzige, Njema, FKongolo, and Dalama were
selected for recictance to Mononyehellus tanajoa, but were poor in root
yield, susceptible to CAMD, or chowed joor flowering, In Ukiriguru,
cassava cshould be planted in Nov,«Dee, at 0.7% x 1.50 m spr-ing; I weedings
al monthly intervals, beginning the 15t mo,, are reconmended, Cassava/maize
and cassava/groundnut intercrops chowed favorable improved root yleld and
gross cconamic returns, Higher wt, gaing and food convercsion efficiency
was obtained in broilers when fod with o meal contalning cassava roots
fermented in water for 7 days, which reduced HCN content. Recommendations
on future research are given, {CIAT)
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0096
29003 RAMASWAMI, N.; VIJAYAKUMAR, M.; SUNDARARAJAN, S, 1985, ‘Co2! tapioca
for food and industry., Indian Horticulture 30(3):21-22. En., Il. [Faculty
of Horticulture, Tamil Nadu fgricultural Univ., Coimbatore 641 003, Indial

Caasava. Cultivar:, Starch content. Productivity. Cassava African mosaie
virus. HCN contert. Cultivation. Pest control. Agronomic charaecters, Indla.

Cassava strain Co2, released in Tamil Nady, Indla, is deseribed, Salient
features arc summarized: starch content, 34,5 percent; av. yield, 37.6
t/ha; tolerant to CAMY; and HON content of 150 micrograms/y in rind and 10
micrograms/g in pulp,  Other morphological and agrenomic characteristices
are Indicated as well ar cultural practices and pest and direase

maragement, (CIAT)

coay
28100 ROPRIGUED M., Sy GAKCLA, M. 1984, Compertamiente del rendimicnto de
diew clones de yuea en enatro localidades, (Yield behavior of ten cassava
clones at four locations)., Ciencia y Téenica en la Agricultura, Viandas
Tropicules T(2):27-37. Eo., Sum. Ew, Froy 11 Rer., 1. [Estacién
Experimental de Viandie Tropicales Fructuoso Kodrigues, Santo Pomingo,
Villa Clara, Minpisterio de la Aprieultura, Ciudad de La Habapa, Cubal

Cagsava, Adaptation, Froductivity., Seleetion, Clence. Flant broedlng,
Fcology. Cuba.

The performance of 10 2acsava olornices at b different locations (1 in
western, 2 oin ocentral, amd 1oin eastern brarzil) was compared, Slgnificant
yleld diffrrences were found arong pevotyres, locations, and for the
interaction puotype x location, Individual jhenotypie stability was
calculuted and compared by o methods: Wetcke (1962) and Eberhart and
Russell (1960},  Clone CEMSA 702725 hud Lhe best perspectives due to its
stability and adaptubiiity to different civiroments, and itws high yield
potential, (AS)

Coul
20016 SILVE, OO DR OO, Fo; HERY, CUR. 55 CARDOSO, KoLy DUETE, W.Ll.C. 1984,
Comparacio entre métodos de delerminicao de amido em mandioea, (Comparison
of methods of starch determinalion in carerva) Revista Hrasfleira de
Mandioea 3(1):%3-58. Pt., Sum, Pt., En., 14 Ref, [Fmpresa Brastleira de
Pesquisa Agrojecuaria, Centro Nacional qe Pesquica de Mandioca e
Fraticultura, Caixi Postal 007, 44.380 Cruz das Almas-BA, Brasil)

Casnava, Starch content, Cultivars, Analysie, Procil,

Three methods (hydrostatie badanee, MOHR, and 1ITA) were ured to determine
the starch contents of 668 cansava cv, of different ages; recults were
compiared with the Febling chemical method. The MOHR and I1ITA methods were
highly correlatad with the Fehling method; however, only the mean obtained
by the former method was close to that obtained by the Febiing method thus
showing a good estimition of sturch content, The 1ITA method tended to
overestimate root starch content. Stuareh contents determined by the
hycrostatic bulance method showed a low correlation with those obtained by
the chemicsl method and therofore its use should be restricted, cspecially
in those cases in which low starch content can be expeeted, (AS)

0099

29525 THAMBURAJ, &.; MUTHUKRISHNAN, C.R.; TRULAFPAN, 1, 1985. Studics on
sensitivity of cassava buds to gamra rays and EMS, South Indian
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Horticulture 33(1):396-403. ¥n., Sum. En., 7 Ref. [Depl. of Olericulture,
Faculty of Horticalture, Tumil Nadu Agricultural Univ,, Coimbatore 641 003,
Indial

Cassava., Cultivars, Stareh contert, BCH content, Plant Lreeding. Tndia,

snowere carricd oot et Tamil Nado Agricultural U, (Indic) to develop
vit var, with hign storeh and low HON contents with mutation treeding
techniques,  Single-budded cuttings of var. Co 1 and H, 1687 were treated
with pamme ra and FME separately, Optimum doser were 1,5-0,0 kB ponwa
rays ang 12,5 L0 millimolar EMS, (CTAT)

G100
20835 TUPINAMBA, E.a.; SANTOS, .60 TON 1086, Comport

cultivares de mandioca em filoipa

coto de tres

. (Perforsanee of Lhree cassava
cultivars in double row:s). ) =0k il Frpresa Braciledra de
Pesquica Agropecuwuda, Contro Naclensl de Peoguica de Coece. Comuni cade
Téenico poS. hp. P, BRAPA/Contre Hacional de Pesgquica de Coco, Caixa
Postal Wi, 49,000 Araceju=0F, Brasil]

Casnavi, Cultavares, Dpacing, Timing, Koot productivity, Stee:, Starch
content, Adaptation, Frasil,

HIAVE OV, Cipana Pretay, and Memao were yred to determine the
canee belween deuhle rows, dn D odifferont cropping seasons
(Y9789 and 1970/800 in Arav, Brosil, Tant populations werse maintained
At 10,000 plante/he 1 80 differert corargements: (1) 1,50 o0 between double
rows x 0,00 1 etievn rowe in o deoble row w0080 mobetween plants; (2)
FLE0 2 0000 % O00Y my resipey (2) 2070 ¥ 0,50 x 0.60 m, resp.s (B) 2,60 x
Cob0 = 050w, 1o (50 3,00 % 0,40 « 0007wy recp. Arvangeront 3 showed
Lhe higheet roct ood ster production: for toth cropping eyel wnd all v,
The bighest =0t vla for cach ove war 7.6 t/ha for Caraveli in 1979780,
7.0 t/hi for C wobreta 1o 1978/70 and 2807 t/ha for Mamne in 1978/79,
all ir arvanpenont 00 Ctoreh content remained unchanged irrecpective of
planting creanpenent, Planting arran,rment part Zeularly when using
carvavie cv, Carevels, 18 reconmernded for cassave producing repions of
Serpipes (CIAT) Jeeoalooo 00020 0004% Q0CA 0012 0016 0019 0021
GOZN 0005 0026 002G Q0T 0032 Q034 003U 0037 0039 0043  0OUS
VDG 0087 0ol 0050 0051 0052 0053 0Cs8 0061 0070 0078 0080
0113 018%  C1G7 G214 OD16 0214 0223 Q226 0229

best plant ing i

G02 Cytogenetics

See 0065
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0101
28533 DURRANT, M. 1987. The pre-cminence of roots and tubers in the diets
of the Caribbean peoples. Couwrier ne.101:89-91. En,, Sum, En.

Cassava, Cultivation systems, Marketing., Consumption Processing, Casave.
Cassarvep, Cansava flour. FProduction. Dioscorea, Sweet potato, Diets,
Caribbean,

The status and tremis of root and tuber (ireluding cassava) production

systems, warketing, consumption, and procescing in the CARICOM (Caribbean
Community and Common Market) member countries arce discussed. In general,
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dati {ndicate that the preemincrce of rocts and tubers in the regior temds
to decrcace Traditionslly, most root. crops in the region are not subject
to processing before final consusption, except for cassava which is
processed Into casave and carcarecp, Attempts to produee CF in Guyana and
Jamaica te substitute wheat flour have not bLeern successful,  The status of
research on root and tuber crops in the region and at the internaticnal
level iy briefly discusced, and it is Indicated that root crop production
in the CARICOM revion appear:s to depend or the develcoment of improved
production and processing technolopy, (CIAT)

HO1  Cassuva Food: and Nutritive Value

0102
29508 ASSCCIACAG DE CREDITO AUSIETENCIA RURAL DE SANTA CATARINA. 1986,
Receltas caseiras com mandioca. (Houzebold recipes with cassuva),
Florianbpolir-5C, Bravil, Coordemicso de Economia Doméstica. 16p. Pt., 1
Ref,

Cassavi, Human nutrition, Keeipes. Uses. Caseave flour, Brazil,

Thirteen caccova househeld recipes froem Santa Cetarina, Brazil, and their
vethods of prefaration are piven, (CTAT)

C103
29459 CLDORIN, Podoy SAWIEHR, A, 1O C.; MATOS, D, DE 1986, Mandioca:
receitas ¢ sub-produtos, {(Carsava: recipes and by-products), Joimville-SC,
Brasll, Prefeitura Fondeijal de Jdoinville. Furdacao Munielpal 25 de Julho.
28p. Pt., 2 Hef,

Cassava, Human nutrition, ficeipes, Uses, Cassava flour. Sweet cassava,
Brarii.

Keclpes and prefaration methods ror 2 cassave products (CF and sweet flour)
and € Braziliun diches are presented. (CIAT)

0104
29U71 CEREDA, M P, 1Gn7, Teenologin ¢ quelidade do polvilho azedo.
(Technology and quil:ty of sour cussav.e stareh). Informe fgropecuaric
13(145) 16308, Pt,, = Her., 15, [Pepto. Tecnolopia dos Produtos
Agrofecudrios, Faculdide de Ciereiacs Apgrondmicas/UNESE, 18,600 Botucatu-SP,
Brasil])

Casrava, Casczava starceh, Bakery products, Sfocicecanomice aspects, Brazil,

Production technclogies and uses of sour cansava starch for baked goods in

Brazil, particularly in Minas Gers woare reviewed,  Quality paramcters are
also indicated., Ucers clearly jrefer cowr starches from Minas Gerais,
especlally from Feuse Alegre, (CIAT)

0105
29485 COOPERATIVA AGRICOLA E INDUSTRIAL SAN ALBERTC 3.C.L. IMERTO P1CO.
a.f, Recetario ildema, féeula tmpaljable de mandioca. (fldema recipes with
cassava starch). Puerto Fico, Imprenta Dinfmica, 10p. Es,

Cassava, Cassava starch. Busar, nutrition. Reelpes, Uses, Puerto Kico.
Fifteen recipes using cassava starch, produced by an agricultural and

industrial cooperative in Puerto Rice, are given along with the reup,
indications for preparstion. (CIAT)
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0106
28979 COUNTER, S5.A. 1986. Audivlogical =zercening of Amerindians of the
Suriname rainforest. Scandinarian Audiology 15(1):57-64, En., Sun. En., 13
Ref., I1.

Cassave. Die Seeloceenamice aspecty, Nutritive value, Uses, Ecolegy.
Human Leolth, US4,
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ci1ey
COSOH, L CL 197G, Cyanide, carsovin oand cieloten, Lancet
. En., " Ref.

Cacsave, Cyanides, Raman sealth, Human nutrition, Zaire, Zambia.

Bricf jrforration is jresented on the incidence of diatetes in an area on
the Zaire-Zambian torder, @ predeminantly carrava-catirg zone, This iy in
mirked contrast Lo the rest of Zamoia whepre i {+ the staple food and
diabetes o uncomecn,  Cver 80 jercert of the men and 60 percent of the
Wworen had evidence of malnutrition, & dictary survey showed that the av.,
tetel eulerle intoke was 430 per day, of which 1340 war fror cersava,
(CIAT)

cied
R399 GIUGI TANG, K. ; SHRIMPTOM, B, 3 MARINEG,
Ertudos nutricionsis das jopulacocs rur
(Futritional studies of rural popuiaticns
Repro Y, Acta fmfronica Ta(3-=4)h2ov-qha, pt,,
[Irst., Haclonal de Fesqud
Hanwe=iM Fraosl)
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reecdving 0.2 pereent of dietary GE as linoleic acid were EFA-deficient,
while the piga receiving 0.7 percent of dietary GE as linoleic acid were on
the torderline of EFA deficiercy, Mitochondrial protein yield and the
functionel purameter: rerasurcd Ao both hepatic and cardiae mitochondria
with 2 substrates (pyruvaete plus saelsate and sucefnete in the presence of
rotenone) were pot signifteantly (P greater than 0.05) affected by the
Jifferert dictary conen, of liroleie acta.  The tindings indicate a slow
turnover of BFA and o lad cecaturation/clongution activity of the
arsoclaled crayres in the rip, (A9)

0118
27075 CICCCHA K., AJMe GANCHED ke, Jop BRITO AL, 0. 1986, Valor energético
del follaje de yues on ta alimentacién de pellos, (Enerpy value of cassava
foling: for feeding chickers), Aeta Clentiffca Vepezolana 37:83-88, Fs.,
Sum, Foo, Erg, O Befs [Depto, de Teenologfa de Procesos Biolbglecos i
Biquimicon, Univ, Sindrn Polivar, Apartade Postal 80659, Caracas,
Veneruela]

Cavrave, Follape, Subrtitutes, Poultry., Dicts, Venesuela,

Cansay s Peliape war evalunted oo o soucce of crergy partially replacing
Coeoytean Srorations for growing chicks.  Dicts with 3

a Yeliape (00, and & pereent) were ted Lo male ohiocks
(Delinlb 107) auring 14 deys. 211 diets were erriched with 0.46 percent
met.,  Hesults fndloated that the addition of cassavi foliage up to a level
of 8 percent (by wt.) did not reduce wt, givine Teed efficiency, PER, and
cnergy ubtilizacing of prowing chicks,  Cancovi foligge presented a high ME
value (6,40 Feal/g), fndicating that Gpprox. 98 percent of the GE of the
follage (H.50 Eeal/p) wor metabolived.,  hesuite indicated that cunsava
folfage 0 a pood ceuree of ME and thal ito use in ehicken rations could be
prometed, (ASD)

maise storeh on
levels of ¢

SRR
SOHESCURTARELLL, UM 1984, Aproveltamento de rianga de mandioca ¢ ferelo
deoarror integrads na alisentacso Jde suinos em crescimento ¢ acabamento.,
(Use of ca Pordee bran dn growing and finishing pig
nutrition). Teoe Mestrado, Pirecicabo=5P, Brasfl, Escola Superior de
figricuitura Lulz de Queiros do Uriversidade de Sae Paulo, 173p. Pt., Sum.
Pr., En., 79 Het., 11,

i chiipe and anteg

savi peels Swines Feeds and feeding, Anisal nutrition. Diets,
Branil,

Several Teveis of CM oand rice bran were used in isoproteic diets for
growing and infehing pign. Twenty-seven Large-White x Wesoex x Duroce
crogsbred pilto were alioted on the tacsic of tody wt. in 3 lote ina 3 x 2
factorinl (3 levels of CM and 3 levels of rice brapn replacing maize-soybean
in the basal dicty in a completely randomived blonk design with 9
treatments and 1V animal/piot,. Treotments vere as ol lows: T,
maize-zoylearn btacsl dict; T#, 19 percent CM; T3, 30 percent CM; Th, 15
fercent rice bran; Th, 19 jercent CM ang 19 percent rice bran; T6, 30
percent CHoand 195 Lercent rice brang T7, 30 percent rice bran; T8, 15
pereent CH and 30 percent rice bran; and 79, 30 fercent CM and 30 percent
rice brar, (M and rice bran replaced malze and SBY, mafntaind ng 13 and 15
percent CF i growieg diets (23,80-58.29 kg body wt.) and finishing diets
(52.29-G2.07 4 tody wt.), resp. The dlets were supplemented with
vitaming, mierels, antibiotics, and an antioxidant, In the growling phase
dafly feed intake was depressed by CH (P less than 0.01) and rice bran (P
lTens than 0.0%) but there were no effeets of these ingredients on av, daily
galn and feedigaln ratio.  Av, dally gain (P less than 0.01), dally feed
intake, ard feedigain ratio (P leass than 0.05) were depressed when rice

44


http:52.29-,-3.47

bran was added to finishing diets. In the prowing-finishing phase, av.
daily gain was depressed (P less than 0.05) by rice bran, Daily ration
intake was lower (P less than 0.05) when CM and rice bran were added to the
diets. Feed:gain ratio was not affected (P more Lhan 0.05) by these
ingredients, Up to 15 percent CM in the diet reduced loin-eye area but an
increase was observed in back fat thickness when the diet contained 30
percent CM. Thus, rice btran and CMy alone or mixed, can be used up to 15
percent. in dicts for growing, firishing, and growing-finishing pigas. Whea
rice bran and/or CM represented up to 30 percent in the diets the
performance, loin-eye area, and back fat thickness were affected.

(AS {extract))

0120
28575 DEVALAH, M.C.; RAJASHEKHARGOUDA, R, ; SUHAS, Y.; GOVINDAN, R. 1985.
Growth and silk production in Samia cynthia ricini Boisduval fed on feur
different hoat plants, Indian Journal of Sericulture 24(1):33-35. En,, Sum.
En., 1 Ref. [Dept. of Sericulture, VAS, 6LVE, Bangalore-56C 065, Indial

Cavuvava, Feeds and feeding, Cassava leaves, Andmal nutrition, Tnsect
biology., Uses. India.

Change:r in the larval wt,, silk produetion, and ailk gland wt. In relation
to 4 host plants of the eri silkworm (Including cassava) were evaluated and
quiantificd, The studies conducted on the Sth instar of the silkworm (white
race) revealed that max, larval wt, and max., ©ilk gland wt., were recorded
when fed Ricinus communds (4,648 plus or minus 0.617 and 0.926 plus or
minus 0,151, resp.) while the lowest values were recorded on cassava-fed
silkworms (1.861 plus or minus 1.099 and 0,416 plus or minun 0.312, resp.).
Cocoon wt, and shell wt. were also max, on R, communis (2.116 and 0.292 g
resy. ), followed by cassave (1.884 and 0.250 g resp.). R, cummunis was
fo.nd to be the btest host plant, (CIAT)

0121
20U53 DEVEGCWDA, G.; KAMAPPA, B.8.; SHASHIKUMAR, S.K. 1986. True
metabolizable enerpy values of some fecdstuffs in ehickens. Indian Journal
of Poultry Seience 21(1):29-31. En,, Sum. En., 9 fef., [Dept. of Poultry
Seieme, Univ., of Apricultural Sclerces, Bangalore-560024, Indial

Casgava, Arimal nutrition, boultry, Digestibility, Cassava meal. 1ndia,

Male broflers B whk. old were uced to estimate the true ME values of
solvent-extracted Cuizotia abyscinicea seed oilmeal, solvent-extraeted
sunflower oflreal, moice oilmesl, asilkworm pupue mead, meat meal, cassava
pulp, sorghum, wolasses, Leucaena leucoeerhaia leaf meal, and lucerne leaf
proteirn cereentrate,  The resp, values were 2266, 2408, 2702, 243%, 2326,
2106, 35132, 2059, 983, and 3225 keal/kg. (AS)

0122
2TOW PEVENDEA, €. 1983, Phystcal treatresnt of rice straw for goats and
cheep and the respense to substitution with variable Jevels of eassava
(Marithot esculenta Crantz), leucaens (Leucaena leucocephala) and gliricidia
(Gliricidia maculata) foreges, MARDI Rensearch Bulletin 11(3):272-290. En.,
Res. Mal,, Eno, 223 Hef, {Malaycien Apricultural Research & Levelopment
Inst., Serdang, Sclangor, Malaysial

Cassava, Cassiva leaves, Jubstitutes, Feeds and feeding., Dietary value,
Animal nutrition, Goats, Zheep, Malaysia,

The resuits of 5 balance studies with goats and sheep are presented

concerning the utilization of rice strow, treated or untreated, and its
substitution with cassava lcaves, Leucaena leucocephala leaves, L.

us
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leucocephala leaves plus stems plus pods, or Glirieidia maculata. Feeding
freshly collected rice straw vs. stored older straw increased DM intake
with older straw (46.3-55.2 g/W(0.75) kg) compared with fresh fecd
(40.5-41.0 g/W(0.75) kg). Goats significantly consumed more DM than sheep
(P less than 0.05), and the digestibility of crude fiber and ash were
significantly better in the older straw (P less than 0.05). Wetting the
straw at 1 kg/liter of water reduccd DM intake (59.9 ve. 51.6 g/W(0.75) kg)
and DM digestibility signiffcantly (F less than 0.05), Feuvding chopped
straw was asscoclated with incressed CP digeatibility and N retention
compared with long straw.,  The M3 content of fresh (chopped), stored
(chopped), or long rice straw were 6,09-6.19, 5.356-6.04, and 6.39 M/ Yg
resp, Substituting rice siraw with 33-34 percent cassava leaves
slgnificantly (P less than 0.0%) increased DM intake by 34-37 percent and
also dmproved the digestibility of OM, CF, erude fiter, cether extract, and
N-free extract (P less than 0,05). Substituting rice =traw with 30 percent
of elther cassava or Leucaena leaves, Leucaena leaves plus stems plus pods,
or G. maculata leaves gave no differcences in DM intake; however, there were
signiticant differences in OM, CP, ether extract, and N-free extract
dlgestibility (P leas than 0.05), Dictary energy supply, N, and wmineral
batarcee Indicated that, in all instuances, the effect of the subsatitution
Was Lo inereace dletary M, Ny and also mineral supply (Ca, P, and Mg).
The results empharize the feeding value of espeelally cassava and Leucaena
Teaves for improving the dietary quaiity of basal roughage diets for
cuninants, (AS)

0123
29521 FABBE., R.; DELLA CASA, G.; ROSI, M.A.; BERGONZINI, E. 1985, Uso
della maniev 2 nell'ingrasso del sulno pesante. (Use of cassava in Tattening
of heavy plgns). Annali dell Istituto Sperimentale per la Zootecnia
18(2):139-152, Tt., Sum, It., En., 21 Ref,

Cassava, Swine, Diets, Substitutes. Protein content, HCN content. Ttaly.

A trial was carried out with 80 Landracs x Large White crossbred pigs (40
parrows and 40 gilts) Lo compire wevel dlets, 3 of which contained
pelleted cassava (6,54 percent crude flwer, 5.52 percent ash, and 43 pmo
HCN).  Diets were (a) control, (b) 30 percent cassuva up to about 100 kg
and control diet from 100 kg to slaughter wt,, (e) 30 percent cassava for
the entire period, and (d) 75 percent cassava for all the entire period.
The feed wao welghed dally, fed wet at a 1:3 feed:water ratio, and weekly
adjusted up to the residue appearance limit. At about 100 kg live wt., the
protein content was modified in all diets, Initial live wt. and at
slaughtering was about N6 and 152 kg resp.  Plg wt, was recorded at 28-day
intervals,  Scetioning of carcasses was carried out 24 h after
slaughtering.,  No significant differences were observed smong the groups
in av. dafly live wt. galn and in dressing percentage, percentage pluck,
pereentage ham, loin, lean cuts and fat cuts, longissimus dorsi area, and
back fat thickness, The conversion ratio was lower 1n the gioup In which
cassava has been substituted for the centrol diet after 100 kg live wt, The
use of this type of cassava Joes not affect fattening performance. Sex
significantly influenced most of the carcass characteristies studied. (AS)

0124
28317 GERHAKD, L.F. 1986. Aprcveltumento integrai da mandioca na
alimentacao dos sufnos. (Integral utilization of cassava in swine feeding).
Vera Cruz-RS, Brasil, Fmpresa de Assistencia Téenica e Extensao Rural do
Rio Grande do Sul. 3tp. pPt., Il,

Cagsava, Cassava roots (vegetable), Swine. Diets, Dietary value. Animal
nutrition, Eccnomies. Drying. Technology, Brazil,

46


http:5.39-6.04
http:6.09-6.19
http:g/W(0.75
http:g/W(0.75
http:g/W(O.75

The utilization procossy of cassava roots and aerial parts, for mmall
farmers, as an alternative for feeding pigs s described. A table
formulating cassava-based rations (Initial, growth, and f.nlshing) was
evaluated in a group of 9 Landrace piglets, weaned at 58 days. The gains
of the animals in the 3 phases were 0.411, 0,814, arnd 0.685 kg/animal/day,
resp. The costs of production of (1) cassava c¢hip “lour, (2) bran of
cagsava aerlal parts, (3) soylean bran, (4) ground millet, and {5) a
polyvitemin product. The costs of the following rations are given for each
product: Inttial domestre, Snitial commoreial, growing domestic, growing
commoretas, finithing demertic, and finishing commercial., Disgrams of the
drying oven for cassava aerfal jparts and roots are included, with details
of materials used aid the cost, (CIAT)

012%
28561 GONZALEZ M., M. 1985, Lo mandioea en la formulacién de las raciones
alimentictias. (Cassava in the formulation of foed rations). Avinces en
Aldmentaciédn y Mejora Andmal 20(6-7):220-275, Es.

Cassava. Cassava flour. Feeds and feeding, Diets, Swine, Poultry, Tosts,
Substitutes, Spaln,

Using linear programming, ecxerclovs are presented to formulate
cassava~based rations for pipgs and poultry and compare them with the
traditic 1 cereal-based rations (especially bturley in the EEC) in terms of
thelr nutritional value and costi:tenel'it rotio.  On the basis of the
barley-based ration for pig reeding (ME = 3000 Kcal/kg CF = 10.5 percent,
crade fiber = 5.0 percent, lysine = 0.36, and met, + eystine = 0.39), the
coat of @ cassava 4+ roylean ration at the sawe CP level (10.% percent)
could be further reduced by using o suntlowr + eascava ration at the same
CP level, A cassava-baced ration, similar in 2rude fiter cortent (5.0
jercent) to that of tarley, was caleulisted using the mixture cassava +
soylteans and cassava + sunflower, which wa: 111 Tow in ME Therefore, an
isocaloric ration at 3000 Keal/kg wan prepared using this saue mixture,
Indicating that cacsava can be used 16 the formulation of Teod rations at
lewer coste than those of coreal-based rotions, A final exercise, using
varfous ingrediects in plyg and poultry fecding rations, demonattated that
definitely, ard erpecielly fn the case of futtening plgn, saving, are
slgnfticant when cassava fo incorporated into the ratinns, (CIAT)

0i2e
27636 LOUGKON, J. 1982, Utilizetion of cavsava as a source of erergy in pig
feeding. In Jainudeen, !N R.; Crar, AR, eds. Aslan fustraiasian Aniwmal
Selence Congress, 1., Serdang, Selangor, Malaystia 1980, Animal production
and health in the tropies; proceedings. Selongor, Malaysia, Undversiti
Pertanian Malavsia Press. pp.293-299, En, Sum. En., 30 Ref.

Cassava, Feedas and feeding, Swine. Substitutes, Animal nutrition. Dietary
value, Dlets, Malayeia,

A literature review of work carried out during 1967-77 on cassava
substitution for cereals in pig feeding is presented; data are also given
on dried cassava root compositiors energy velue of cassava for plgs, and
digestibility of cassava diets on growing and carly weaned piglets. An
expt. compared 5 diets to study the influence of a DL-met, supplementation
in a 50 percent cassava diet, deficlent in necessary S amino acids. Piglets
welghing 20.7 kg and 72 days old were uced to calculate feed consumption
every 7 daya until slaughter wt. (97 kg body wt.). No significant
difference was found in feed comversion between castrated males and
females. The addition of met. at levels of 0,08 and 0.16 percent
significantly improved performance. Although cassava can entirely replace
cereals, tallow has to be added and the level of soybean and wheat bran
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inercased., Cassava offers potential as a feed constituent for fattening
plga. (CIAT)

0127
29440 McALLAN, AR, ; WILLIAMS, A,P.; COCKBURN, J.E.; GRIFFITH, E.S.; LEWIS,
P.E.; SMITH, PF.H. 1986, The effects of different sources of nitrogen
supplementation on the post ruminal flows of organie matter and different
ndtrogenous constituents in steers, Archiv fuer Tierernaclrung
36(4-5) :409-41€. Fn., Swn. Er., De,, Ru,, 28 EKer', [Ardmal & Grassland
Research Inst,, Hurley, Moiderhead SLE SLE, England]

Cansava, Diets, Pictary velue, dninal health, Hutritive value, Teeds and
feeding, Substituter, Fogland.

Protocoa-rree Fricsion steers, equipped with stople runern end abomanal
cannulas, were given diets concisting of cpprox, squal preportions of
ground, pelleted alikali-treated ctraw and o rolled baciey + causava
mixture, suppletented with (1) uwrea o cnsein, (2) OBM, (3) normel white
fishmeal, or () white Sivhmeal devipnated as being of low rumen
degraaability,  The diets were fsocnergetic and given in amounts te supply
sufficlent ME Lo wupport an av, growth rate of 0.5 kp/day.  Ruoer
degradoble N:HE values were cotimated Lo be 2008, 1,40, 1,20, and 1.66 for
diets 1, 2, 3, and §, recp. EBEA, oljha-epoilon-diaminopimelic aeid, and
(35)5 (added as sul phate) were uned as bacterdicl markers,  Chranice oxd e
and polyethylenc glycel were piven as tlow merkers and Clows {(p/24 h) au
the abomasum of OH and nitrogenous conntituents were caleulated.,  Ruren
vol., and rum!nid liquid fractional cutflow rater were meacured ushng
polyethylene glycol,  Camples of mixed rumen bacterds ceparated fron
stralned rumen di pesta from animals recetving det 1 contained
significantly lers diommonfum phosphate (DAF)=N (0,320 p/ip %) than thoze
from animal s receiving diecte 2, 3, or 4 (0,530 p/kg DM, Mean rumen vol,
(approx, 1% liters) and ligquid fractiona! cuttlow rates (approx, 0,105/h)
were similer on ol dicts bot varied between animal e OM intake Jdipested in
rumen was simflar on all dictss Contribution of tocterial-N to the total
nonasireni a~N pansing the altomasur, based on mean valuen devived from DAP
and (35)8 au markers, was 0097, 0047, 0,39, and 0.31 for diets 1, 2, 3. and
4, resp. Corresponding values based on HBHA were 0,71, 0.50, 0,48, and
0.35, reasp. Bacterial-N (KHA) flows st the abomasar were 31, 29, 26, and 20
g/day for diete 1, 20 3, and 4, resp. Corresponding values for (35)%  and
DAP werce 26, 24, 21, and 18 p/day, resp. Volues derived frem RNA flown
were consistently and of pnitficantly bigher (P 1 than 0.01) than those
based on Lal or (35)5,  Mean estimated efficiencles of bacteriel protein
synthesis {g bacteriel=N/kg OM truly digested) were 15, 15, 14, and 12 for
diets 1, 2, 3, wnd % resp. The proportion of infused (35)5 that passed
inte the atomaswun per day Jncorporated into baecterial jroteln was U045,
0,20, 0.28, and 0.23 for dic.r 1, 2, 3, and 4, reap. Values for diets 2,
3, and 4 were not sipgnificantly different rrom each other but were all
significantly different froem diet 1, (AZ)

0128
28396 CLIVEIRA, J.P. DE 1984, Valor nutritive Jo reno e da silagem da parte
abrea da mandicoca (Manihot erculenta Crantz) ev, IAC 12-829. (Nutritive
value of hay and silage of the aerial part of cassava cv., IAC 12-829), Tese
Mestrado, Minas Gerai:i-MG, brasil, Escola Superlor de Agricultura de
Lavros. 6Gp. P, Cum. P, 64 Rel,, L,

Cassava, Cultivars, Nutritive vaoluce, Silage. Digestibility., Dry natter.

Ardeal nutrition. Pictary value. Diets, Composition, Sheep. Stems. Leaves.
Brazil,
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To verify the nutritive value of hay and silage from the aerial part (total
and upper 3rd) of the cassava plant, cv. IAC 12-829 was planted in 1981 in
Curvelo (Minas Gerais, Bra:zlil) and the aerial part was harvested at 12 mo,
Hay and silage were made and apparent digestibility trials were conducted
with rams, DM, CP, crude fiber, soluble carbohydrates, Ca, P, GF, and pH
were determined, M contents were similar between the different hay
samples and between the different silage samples.  Silage of the upper
third of the plant showed higher CP and Ca values and the lowest crude
Ciler content., P contente and GE values were similar in all the
treatuentys, The different hay camples showed similar soluble carbohydrate
copposition; the same held true for the silages,  pH values were in the
limit zeceptable for a pood silage., To study the nutritive value, 20 rams
caged in individual metatolism stalls were used in a single trial, with a
rapdomized block exptl, decign and 4 treatments and & replications, The
veluntary intake of DM, digestible DM, digestible protein and digestible
cnergy Were determined., The coefficient of apparent digestibillity of DM
CHy crude fitery, and GF was alce deternined as well as the index of
nutritive value and B balance.  The silage of the upper 3rd of the plant
showed hipher valuer for wll of the parameters, eycept the coefficlent of
apparent digestibility of CF nnd N obelance,  The hay of the upper 3rd of
the plint showed bigher valuen tor these last 2 paramcters. (AS)

G1ra
20036 PARTRIDOE, 7.6, 1985, The dipestion of diete contalning manioc by
young, growing pigs. frdmal Feed Science and Teehinology 12(2):119-123, En.,
Swae Ene, 9 Ref. {Naticnosl Inst. Rescarch in Doalrying, Shinfield, Reading,
HG2 94T, Englandl

sravae Dot Coosava mecl, Animed nutrition, Swine, Feed and feeding.
Dipgestibility., United Vi dom,

Sly pige were Citted with o sdmple cannula ip the terminal ileum,  From 20
g live wt., they were given cereel diets containing 0, 150, or 300 A
carcuvi/ kg in o chargeover expt,, with 10-day periods, INeal digesta and
fecer were collected during the &th and 10th day of each period, and
digectibility coef ficients were cnlculaled by the Cr203 ratio method,

There were no sigrniticunt differences in the ilewl or overall digestibility
of My encrgy, starch, or CF between the dlets contaimng O and 150 g
cassava/ke, The diet containing 200 g cassava/kg had lower ileal
digestibility and higher overall dipestitility than the other 2 diets.  For
the Ligh caveavi diet, the appurent stoorption of crergy from the large
intestine reprecented 10,7 percent of the total abrorption, compared with
3.2 percent for the diet without o ava,  This may partly explain the
poorer performance which has conet teen observed with cassava diets
formulated orn the btaric of digestible energy, (AS)

€130
20465 FPEREIRA, J.P. "GE7. Utilizacao de raspas ¢ resf{duos industrials da
mandicer npa #ijmentacae bosina. (Ut{dization of cacsava chips and
industrial wastes in cattle feeding). Informe fgrepecuaric 13(145) :28-42,
Pt., S0 Ker. [EFAMIG, Caixa Postal 176, 37.200 Lavras-MG, Brasil)

Cavsava, Feeds and feeding, Cassave chips, Waste utilization., Nutritive
value., Substituten, Diets, brices. Storage. Brazil.

The use of caurava chips and fndustrial wastes in animal feeding is
reviewed., Emphasis is placed on thelr chemical composition and nutritional
value, thelr use asz a means of supplying urea to bovine cattle, the
nutritional value of rations containing ecassava chips, their use for
fattening confined cattle and in the dairy cattle fecding. It is concluded
that cassava chips can totally or partially substitute cereals, molasses,
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and chopped sugarcane in cattle feeding., Cassava industrial wastes can be
used as energy sources in animal feeding provided that they are adequately
supplemented with protein sources and that transportation costs are not
added to the product. Cassava chips can substitute maize or sorghum in
diets for steers and dried cassava roots can replace rice in diets fed to
dairy heifers. The use of cassava chips and wastes is determined by
competitive prices compared with other ¢nergy sources, Cassava roots can be
stored for 2-3 mo. if cassava chipping is impossible immediately after
harvesting. (CIAT)

01N
29451 RAVINDRAN, V.; KORMEGAY, E.T.; RAJAGURU, A.S.B.; POTTER, L.M.;
CHERRY, J.A, 1986, Cassava leaf meal as a replacement for coconut oil meal
in broiler diets., Poultry Science 65(9):1720-1727. En., Sum, En., 19 Ref,

Cassava, Cassava leaf meal, Poultry. Feeds and feeding. Diets, Animal
physiology., Dietary value, HCN content. Sri Lanka.

Eight fecding trials lasting 8 wk. werc conducted to evaluate CLM as a
replacement for coconut oll meal (COM) in tropical broiler diets., Diets
containing 0, 10, 20, and 30 percent CLM that replaced COM were fed in
trials 1 and 2. Broiler performance was improved at the 10 percent CLM
level; however, 20 and 20 percent levels of CLM resulted in depressions in
galn, feed intake, and feed efficiency. Liver and spleen wt. (percent of
body wt.) increased linearly with increasi ng levels of CLM. Carcass
pigmentation values, as measured by Roche color fan, favored CLM-based
diets.  Results of trial 3 showed that brollers can tolerate a level of 15
pereent CLM without adversely affecting their growth, In trials 4 and 5,
supplementation of met, improved the gains of birds fed the 20 percert CLM
diet but had no beneficial effect when added to the basal diet. All
response criteria were improved when 3 percent soybean oll was added to the
basal or the 20 percent CLM diet in trials 6 and 7. Further addition of
wet, had no effect on the performance of birds fed the basal diet but
improved growth of those fed the 20 percent CLM diet. 1In trial 8, gains of
brollers tended (P less than 0.10) to decrease linearly with increasing
levels of cyanide; however, geins were reduced only 4,6 percent at the
highest level (200 ppm) of added cyonide, and there were no deaths, 1In
conclusion, the use of & high level of CLM 1in oroiler diets 1s limited by
its bulkiness, low energy concent, met, defielency, and the presence of
antinutritional factora, (AS)

0132
29572 KEEVES, J. 1987. La yuca para alimentaciébn animal. (Cassava fop
animal feeding). El Surco 92(3):8, Es., Il.

Cassava. Develomment. Feeds and feeding. Cultivation. Economics,
Resistance., Colombla.

The importance of cassava, particularly in animal nutrition, is briefly
discussed. The adaptability of cassava to infertile soils and low inputs,
its production of more calories per land and labor unit than any other food
crop, and its resistance to pests and diseases are highlighted. CIAT's
objectives in Latin America and Colombla are presented. (CIAT)

0133
29466 TIESENHAUSEN, I.M,E.V. VON 1987. 0 feno e a silagen da rama de
mandioca na alimentacac de ruminantes., (Hay and silage from cassava
branches for ruminant feeding). Informe Agropecuarlo 13(145):42-47. Pt., 21
Ref., Il. [Depto. Zooteccnia, ESAL, Caixa Postal 37, 37.200 Lavras-MG,
Brasil]
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Cassava. Feeds and feeding. Silage, Composition. Toxicity. Cattle, Protein
content, Uses, Brazil,

The use of hay and silage from cassava branches for cattle feeding 1is
briefly reviewed, with emphasis on chemiczl composition, toxicity,
preparation, consumption, and exptl. sailos. Hay and silage r'rom cassava
branches are excellent for ruminant feeding especially if the upper third
of the plant is used; for an Improved protein content, the stem:leafl ratio
should be less than 1. A final recommendation is that fresh branches should
be chopped in an aerated site. (CIAT)

0134
29030 UMOH, I.B.; MADUAGWU, E.N.; AMOLL, A,A. 198G, Fate of ingested
linamarin in malnourished rats. Food Chemistry 20(1):1-9., En., Sum. En., 18
Ref. [Dept. of Biochemistry, College of Medical Sciences, Univ. of Calabar,
Nigerial

Cagsava, Linamarin. Animal nutrition, Diets, Animal health., Fwashiorkor.
Riboflavin. Cyanogenic glucosides. Cyanides. Thiocyanates, Nigeria,

Pure linamarin at a dose level of 30 ¢/100 g body wt, was administered in
food to a group of Wistar rats maintained on vitamin B2-deficient,
sufficient, and excess diets for 5 wk., and to unother group of kwashiorkor
rats, Free and total eyanlde, intact linamarin, and SCN levels were
estimated In urine and feces obtained at 0-, 24-, UB-, and 72-h periods and
in blood samples obtained in the 72nd h after the drug had been
administered. There was no detectabtle cyanide or intact linamarin in the
fecal samplea, Vitamin B2-sufficlent and excess groups of rats exereted
higher totul and frec cyenide than the resp, vitumin B2-deficient groups,
Most of the linamarin was degraded after the 1st 24 h.  The rate of
brezkdown of the glucoside within the 1st 24 h was slowest for the zero and
half normal vitamin B2 status, resp., as evideneed by its appearance in
large quantities in the urine. The kwashiorkor rats, on the other hand,
excreted less SCH than the controls.  In addition, thelr control group
excreted most of the (SCH-) in the 15t 20 h while the kwashiorkor rats
excreted thetrs fn the 15t 48 h. Dietary protein deficlency prolongs the
time of metabolism and hence increases the toxieitv of cyanogenic glycoside
in the body., It is also ruggested that excessive exposure of malnourished
humans to cyanide could be a contritutary factor in the rampant cases of
tropical ataxic neuropathy. (AS)

0135 -
26357 VIEIRA, J,R.R.; SANTOS, A.R. DOS 1981. Raspa de mandioca; racao para
o rebanho ¢ 4lcool para o Brasil. (Cassava chips: ration for animal
nutrition and alcohol for Brazil). Fortaleza-CE, Brasil, Empresa de
Aasistencla Téenica ¢ Extensao Rural do Cears, 2p. Pt., Il.

Cansava. Animal nutrition. Feeds and feeding., Alcohol, Storage,
Substitutes, Brazil,

The advantages of producing cassava chips for use in animal nutrition and
alcohol produetion in the state of Cear, Brazil, arc indicated. When CF
production fs high, farmers can use part of their product for cassava chip
production for animal nutrition or alcohol production., Cassava chips can be
mixed in rations to increase beef, milk, and cgg production, replacing
maize which i{s, in turn, released for nhuman consumption. Roots for cassava
chip production can be left undried and stored for up to 6 mo.

New lands can be incorporated into agricultural production by planting
cassava, and new employments will be created. (CIAT)
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0136
29431 VIVES, G.; SAAVEDRA, D. 1983. Evaluaclén de dos nivelea de yuea
fresca y dos de yuea sccada al sol en raciones para cerdos en crecimiento y
ceba, (Evaluation of two levels of fresh cassava and two of sun~dried
cassava in rations for growing and fatteni ng plga). Tesls Ing.Agr. Panam4,
Universidad de Panam4. 78p. Es., Sum. Ex., 23 Ref., Il.

Cassava, Feeds and feeding., Swine, Animal putrition. Substitutes, Dietary
value, Cassava chips, Panama,

An expt. war carricd out st Lhe Centro de Ensehanzas o Trvestigaciones
Agropecuarios off Tocumen, Fanami, with 15 wesned plps (8 femeles and 7
castrated males), all dewermed and weighed at the beginning of the expt,
six were of the Yorkshire breed and 9 of o crossed sow and Landrace male,
distribut od randemly wrong the 3 exptl. proups,  They consumed: (1)
concentrate, (2) concentrate and fresh ecassava, and (3) concentrate ang
sur-dried cassavi, Inftially, proup 1 {check) recelved 4,302 ke,
concentrate and proups 2 oand 3, 1.5720 Kg concentrate and 0,660 kg cassava,
A statistical anelysis wos done with the data on wt,, feed consumption, and
feed efficicney and there was no significant difference In the av, aaily
consumption, av, daily gain, nor cumulative vfficiency for none of the 3
groups. Thua, the rations with casrzava arce o miarable in the nutritive
avpeel,  Feonowric anclyors showed a sativfactory profit for the expt, as a
whole iind an veenomiv sujeriority for ration: with frech cassava,  Leas
differcree wor noted betveen groups 2 and 3 thar botween then and the check
group,  Furthermore, proup 2 was sliphtly superior nutritionally and group
3 war the most econaric,  No important canitary, nutriticnal, nor toxic or
physiological digestive prablems were oboorved, cugpesting peod acceeptance
of toth fresh and sun-dricd cansava, (A8 (extract }=CIAT)

0137
27640 WALDROUP, P.W.; RITCHIE, S.d0; REESE, G.L.; RAMSEY, B.E., 1984, The
use of blends of carsova flour and extruded full-fat soyteans in diets for
brojler chickens, Archivos Latincamericanos de Nutrieién 34(3):550-563.
En., Sum. En., F=,, 07 Ref. [Univ., of Arkansay, Division of Apriculture,
104 Animal Seiences Puilding, Fayetteville, AR 72701, USA)

Cassava, Carcavi peal, Feed and feeding, Anioal nutrition, Diets. Poultry,
Proteli content, Substitutes, USh,

The effects of blending different level: of low-prussic acid CM with
extruded full-fiat soyteans in ddets for growing broiler chickens were
studled.  The full-fat coyteans contributed oil which Inereased the energy
content of the diet, aided in cvercening, the dusty mature of cassava, and
provided high-quality proteir. OM replaced 172, 2/3, and all of the maize
in diets with 0, 12.%, and 25.0 fercent. extruded full-fat soyteans. Diets
were fud in pelleted form to troiler chickens for a A7-day 1'eeding trial,
Replaceuent, of 1/3 of the muize with cassava had no adverse effeets on
tody wt. gains with a reduction in wt. at higher levels at the end of the
study.,  Feed utilization was reduced nore severcly than was anticipated;
however, growlh rate on the higher levels of cansava was reasonubly good,
indlcating that producers might feed these diets for a slightly longer
peried of time and produce chickens more cconomically if CM were available
at a cost significantly lower than that of maize. (AS)

G138
27603 WALKER, M. 1983. Cacsava and tallow in diets for growing piga. Animal
Production 40(2):345-350, En., Sum. En., 21 Ref. [Agricultural Research
Inst. of Northern Ireland, Hillsborcugh, Co. Down BT26 6DP, Northern
Ireland)
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Cansava., Diets, Swire, Field cxperimentu, Feed and feeding. Dietary value,
Substitutes, Northern lreland.

In 2 expt, 880 und 360 pigs were housed in groups of 10 and givern dicts
contaiping different proportions of cussavia between 35-87 kg live wt, The
cassava contained €72, 34, 57, and 39 g starch, erude fiber, total ash, and
inzoluble arh/7ky DMy recp. The dicte In the 1ot expt, contained 0, 236,
b5, or T13 Rg eavcavae/t. I Lhe 2nd expt. the different level: of

dictary cucsovie (0, 150, 300, or 450 kg/t) were combined iv o factorial
decign with different levels of tallow {0, 40, or 100 Le/0).  The plgs were
clven quontitics of food caiculated to give isoenc, gy intaves on the
assumption that air-dry cossava contained 14,2 K digestible crergy/kig. The
feeding ccale fnereaned with tine to give o max, daily allowance of
digestible enerpy of 31,8 BI/pig. Relative Lo each M)oof digestitle
encrey the calceulated levele of Jyoine ard of met, plus cyctine in vthe
Swere 0064 and 0,39 gy, resp. Inoboth expt., inereasing levels of

¢ reculted in cippificant reduction: in growth rate pul had no efreet
on Lhe corversion of food to live wt, or on carcass wt,  In both expt., the
dicts with the hipghert inclusions of
thiickert back rat.  The of fect war not
the Tt expts the differerces were copniticant between diets with the
Lhighest ane intermediate levels of cacvava, There war o sipgnificant
Interaction between cor rava and tallow on growth rate with the depression
due to hiph levele of casciave being, reduced when 100 ke ballow/t was
included in the divt, results of theoo growth expt, suggested that
thic type of ecas: wos of simitar value te tarley onoan energy basis when
o diets tased on barley ond soylean meads, {(AD)

sova produced pigs with the
gnificant in the 2nd expt. but in

e

0130
29511 YUSSOFF ooboEoy AT IZ, TUML 19880 Performance of
povteveaning calves fod Gd fibitu and restricted diets, Fodtan Veterinar
1601) (BT84, Enoy Sum. Eno, Mol 16 Hef, [Inst, Heiwan, Kluang, Johor,
Malaysial

Caseavi, Feede and feoling, Calver, Cavsave chips, Apnimal nutrition,
Dictary value, Malaysie.

An expl., war condnet od to deternd

il

tne perfornance of 3-me.-old
postweaning calves gubjected to tary trestuents: (1) ad libitum
feeding of colt stocter ration contoining 00 percent proteing (2) ad
Hbitum feeiding of urea=bared dairy ration (16 percent protein); (3)
restricted feeding of 1.0 wp enlf starter; and (8) restricted feeding of
1.5 b odairvy ration. The eull ctarter raticn was made up of palm herncl
cake (10,0 pereent), madne (8 pereent}, casvave chips (5.0 percent), SBM
(15.C percent), fish weal (12,0 percent), dicaleium phosthate (1.0
percent), salt (1.0 percent}, w! minoral preeix (009 pereent).  The dairy
ration was composed of paim kernel cinke (selvent extracted, 25,0 percent),
palm kern sedy 5.0 pereent), madze (2000 percent),
cassava chipe (1%.0 percent), rice trap (11,0 percent), wea (1.5 pereent),
dicalelum phosphate (1.0 pereent), salt (1.0 pereent), and mineral proemix
(0.5 pereent),  The cadven in cach trestment group were given thelr resp.
concentrate ration plus rfodder provided ad libtitum, Calves glven ration 1
galred more than those ealves on the other diets; however, they also

inew eod the highest cost of feeds/day and per kg pain, The next highest
daily gain wae achiceved by calves piven ration 3. Since the costs of
feed/day was nol sipgnificantly different among these 3 treatpents, it can
be concluded that restricted feeding of calf starter was more suitable for
postweaning calves.,  Postweaning calves of 3-6 mo. of age performed better
with a 20 percent proteln starter ration compared with the adult ration of
urea-based 10 percent protein dairv ration, (AS)  Sece also 0021 0095
0141 012 0164 0178 G180 0186 0103

o
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HO4 HCN Toxicity and Detoxification

0140
29037 AKINRELE, 1.A, 1086, Hydroeyanic acid harard during large scale
casgava processing, Tropdeal Seierce 26(1) 15065, KEn., Sum, En., 30 Ref.,
I1. [Centre for the Pevelopment of Irdustry, 28 Rue de e Industrie, 1040
Brussels, Belgium]

Caszave, Texteity, Todustral fratien, Peeling. Grati . Foetorfes, HON,
Bunicn beal th, ey Tojment, Niperia,

Considering that currernt efforts to modernize and {pereare the output of
Soavia product s throueh teehanised frocescing could o toxic hazards to
Procens woerkers, an attenpt war mode Lo fnvestipate and wenn the
potential of thic hocard on the o e esinting operat tonal activities,
The eort potent unit Cirralion arcar are those of pedl Trp and grating of
frech o The diren around the et fg maenine had the higheat
coren, of HON and the vl e Apiroacted the may, aliowalle Jmit for human
heolthy previons rtudies have chowed thoet enjarure e 100-,00 e HON
COTC L, 0N o far 0= valcrure death and with lesser amount s oand
longer caporures chpori. peinoning Cron 20N Gc well ae other symptoms
(Len Bt ea and Tone of by petite! may coeur, It 16 recomme nded
that o : roeeioing Factory slbould te derigned to alloy fop
ventolation of 750 ubte meters SLEST ke procesced oot (R0

Vie roota,

W

e

1
20074 CARV ALY, Vollooar OAcieo cianfSdricoe g jrod
(Hydrocyonio avig i oo
PLoy W ket til [irary

o de mandioen,
Preducte)s o Inferne Aprcpecuario 13(14%) (BB-9),
SUed 1T, T 000 Lavrae -1, Hrasil)

C("."\: “V“. H‘.‘!: “\‘lvt’ 1”‘ . ' 1y .“ ", 4. H ‘» e, vl AV ' ! O (.‘lAI ( 1‘-’1"‘.“-. i"““\!-’ Lind
4 ] !
feeding, Frovers; ETO .

The wffecbe Of carcave Geat o g Prrperation methods and the tyje of
drydng arad citape on HEN redn s are o dirousced, Warbiing at'ter fartial
bodling of mecornted Deavel Jurire 1n Were resnited dnopractical iy total
reducticn of HCN Contept, heroglt showed that S0 way, BON level reduction,
CABLAVE rocts for human conrueg o n bl d qa chopped into quall pleces and
botled fn sufficient water &b o prat e of vt denst St (wateriroots), In
CXELon the ef fect s of Cariava Shiposites aryiny methe | oagd tenp, on HCH
reduction, the followling conciu: o wa: resiched s BON peduet ion waes greater
in Yarger chiips o o piven drydng terp. and lower ot Ligher temp, for a
elven chip . Uoniiage ottadned frop Wigh HON Cirsava ov, was
obrerved Lo be tute for g iy, ardmal feeding siyce HCH i reduced to low
levela, (CIAT)

R
2005 FOMUNT AN, BoTos APEGBULA, ALA, - OFR, VL1, 108, The stubility of
cyanohydrins, Foog Chermistry 17(3) =000 Foo, Y oher,, 11, [bept. of
Animil Scicnee, Uniy. of ey 1le-ife, Niperio)

Cansuva, Cyancpenle glucorides, Toxicity, Fermentation, Humap nutrition,
Andmil nutrviton, frocessed [roduct & Nigeria,

Acetore cyanohydrin, o product of the bydrelysis of the cyanogenie
glucoside linmwarin found in Canraviy, and mandelonitrile were synthesized
to Investigate their stability ot pH 2-9, with and without, palm oil,
Mandelenitrile hydrolysis was low (10-20 pereent) at pl 4 and 5, and high
(55-80 pereent) as pH values increased from 7 to 9. Acetone cyanohydrin
hydrolysis was very low (5-15 percent) at ph 3-7, and followed the same
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material with fewer modifications of {ts characteristica, Results also
showed that bromide residues csuse little, If any, interforerce in the
process and that the gterile substrate can be used for further research on
fermentatlon, (AS3)

ohs
29527 DIAFERIA M., R. 1986, Ut{lizacién de harina de yuca en panigicaciédn,
(The use of cassava flour in bread making). Aldimentaria, Téenicas en
Alimenton y Bebidau 3(9):6-8. EKo., Il.

Cassava, Cassava flour, Subatitutes, Cultivars, Casnava meal, Cassava
bread, Processed products, Uses. Costa, Conmumption, Processing, Colombla,

The technfceal and economic feusibility of substituting CF for wheat flour
in bread making In Columbla {s briefly reviaed. The CM productien process
fa briefly explatned: washing, peeling, chlpplng, drying, milling, packing,
and storage. The results of asubstitution trials for bread making, using
casssvie var, M Col 22, CM 976-15, M Col 1684, and M Ven 25, are briefly
discussed.  CF from M Col 20 wan found to be the most suftable 1o terms of
bread vol., and overall rating,  The crop should be preferably harvested at
12 mo. and CF used at & 1% percent Ievel of substitution, The use of CF ag
@ substitute appears technieally and cconomically feasfble. At present, the
price of CF s 92 percent that of wheat flour; heowever, the attitude of
rejection of the milling sector should be overcome, (CIAT)

101 Cassava Starch and its Propertiesn

GG
23281 ARGUEDAS G., P. 1981, Anflirds det contenido de eianuro en el proceso
de extraccelbn del almidbn de yuea. (Analysis of coyanide content in the
caggava starch extraction process), Tesis Lic,Teen, Alimentos. S-n José,
Universtdad de Costa Kfca, 118p. Es., Sum. Es,, 63 Kef., 11,

Custava, HCN content. Industrial starches, Industrialization. Cassava
starch, Processing, Factorfes, Bydrolysic, Cyanogenice glucosides,
Detoxification, Costia Hica,

The efficlency of cyanlde extraction and Jistribution was determined in 2
cansava starch extraction factorfes lecated {n Santa Eulalia (Alajuels,
Coatu Kica) during differert stages of the process, consioting in grinding
whole roots, separation by Jet extractor of starch and fiter {(residue),
sedimentation (raw starch), and sun deylng (white starch),  The process was
run through 6 times; & were prelimfrary to determine the stapes to be
analyzed, the sampling techniques, and the selection of analyad s methods,
and thern @ runs in each e the factories.  The Chloramine-T plus pyridine-
pyrazolone method wan used for the spectrophotometric quantification of
free eyantde and Salnes' methodolopy for stareh  determination (1973) was
modified., Glucose war determined colorimetrically with the ferrocyanide
method.  Yield of cxtraction was very similar 1n loth factories; in terms
of wt., the relation end product iraw miterial ranged between 1:5-1:6.
Percentage of starch recovered {n the end product, with respect to that in
the fnftial riaw material, was between 61-78 percent (11-23 percent was lost,
in the restduc),  Varfations in eyanide distribution found Juring the
process showed the mame tendencies in all runs performed.  Fercentage of
free cyanide {rnereased from 25 Lo 7% percent durtng the grinding stage.
From 40-80 percent of the cyanide initially present in the raw material g
eliminated in the water wnd from 5-11 percent in the residue, Raw starch
containg only 3-8 percent of the initial ecyanide. Puring sun drying stage,
the conen. Is reduced to levels between 0.4-5,0 ppm. On av, in all runs

56



performed, approx. 7% percent of the raw arch cyenide {s released,  The
sedimentation and drying processes are onsible, together, for the
elimination of 67 percent of total cyanide. (A8 (extract)=CIAT)

0147
29042 CEREDA, M.FP.; CATANEG, A, 1980. Avaliucoo Jde parametros de quesddade
da féecula fermentiols de mandicea. (Assesmsent of quality parascetoers of
fermented cacsava starch), Revinta Bracileira de Pandioca 5(1):%4-02, Pt,,
Sunm. PL., En., 9 ety [Facultad de Clemian Aprondwmicas, Univ, Estadual
Paulicta, Campus Jde Solucatu, Colsa Postal 237, 16,000 Fotuctu-Si, Brasil)

Cassay

Processing, brocil,

Formerted products, Canvava stareh, Avely in. Viscority,

crled o

Twelve cormmercial samples of e rava ctareh frer Mipes Jerair,
Parand, and Sao PFaule (Fracil) were cnalyzed. The anourt of wate: absorbed

under stordard conditicons in a FerivographePraloender oo cdojled a
reference, The relationdhip: between thic snd other jaraveteo (paste
refrture, Fostwick viccority, achy fiter, titreatatle aoidity, viscopraphic
Erutender perameters, shortechadrn orpenic acide, and pranclonetry were
cotabliched for B0 varicblos, No significant correlations to water
arserption were founds the care ocewrring with the organic acids content s,

Several braterdor viveonity joarareters had cignificative values (6
stonipnificati

fercenty The proanulemetric varisblos Lad the r
ey the mest promicing recults

valuer,  Whern repgrecaion anadysen were o

were ortolned with the fracticons retuloed o foven ne, Tyler ©0, 70, 120,
ard S0 with p00) 2 GL7R0D apd B o= S0 0 pereent level off nitficunce),
Industrial yicrd car be o cerred by urdng Sovitratory sioves,  [AD)

cecanide o mandiees (Mendhot

. Clemeia e Teenologia
., L {Facultad de
deoHotuoatay, Calxa

29002 CEREDL, M1,
utilineime, FOHL
de Alicentor L0
Clencian

Poutal 137, 1E.000 Fotucatu-07, brasiis

R S PP

fpronfuicar,

. o brasidl,

cne Do bareh,

Cavsavia, Cursavae starch, Fepnepto

Several sterilication jrocedurcs were applled Lo raw carnava s tarch to
develop a sterile substrate for ure in fermentation and thus loprove the
standard of quality of the raturel fernentod food product hnown as po)vilhe
azede (vour starch), Comtierclal casrcove starch semples were submitted to
(1) tyndallization with steanm for 3C min on 3 conrecutive de iy (0) dry
heat ot 160 dueprees Celcius for 2 by (3) 0,03 percent methyl bromide
treatment under vicwra; () pamme ireadintion ot 0.5-8.0 Mead; (%)
microwave cnergy at 1,0-2.0 kW. Treated samples and control:s were analyzod
for their phyrical, dhenionl, and rheolopical characteristics as well as
for their microbiological content,  Virual evaluations, tests for

ef feetiveness of sterilization, and anseys of viability of fercentation
were alro earried out, Method 3 had the greatest sterilization ef fect and
the beot subsoquent fermentation; bromide residues raused little if any
interference with fermentation, (AS)

019
28148 CEHEDA, M. P, 1683, Aveliacao di qualidade de duas anestras de féeula
fermentada de mandioca (polvillic anedo). (Quatity assessment of two samples
of fermented casrava starch), Boletim di Socledade Brasileira de Ciencia e
Tecnologla de Alimentos 17(3):305-320. Pt., Sum. Pt,, En., 18 Ref,, 1Il.
[Facultad de Ciencias Agronémicas, Uriv, FEstadual Faulista, Campus de
Botucatu, Caixa Postal 237, 18,600 Botucalu-8P, Brastl)
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0154
29443 NOPARATNARAFORM, N.; SASAKI, K.; NISHIZAWA, Y.; NACAI, S. 1986,
Stimulation of vitamin B12 formation in aerotdcally-g. own Rhodopseudomonas
gelatinosa under microaerobic cordition. Biotechnology Letters
8(7):491-496. FEn., Swm. Fn., 16 Ref., 1I1. [Dept. of Microbiology, Faculty
of Sclemnce, Kasetsart Urniv., Bangkok 10900, Thailand)

Cassaviu, Culture medla, Cassava stareh, Vitaain B2, Industrial
microticlogy. Japun.

Photopigments and vitumin B12 formation of Rhode pseudomonus gelatinosa were
enrhanced by a stepwise change of the culture condition from aerobice
(oxidation-reduction polential, ORP greater than +110 oV) to nlcroaerobic
condition (OKP = ¢ to -200 mV). During the microseroble culture in the
malate-glutamate mediun, delta-aminolevulinge acld synthetase inereased 2-
to §-fold in 4 h with the increases in intracellular content of carotenoid,
tactericchleorophyll, ond vitamin Biz, Effects of l1ight illumination on
vitamin P12 Tormation could not be oboserved. Further, the production of
SCP enriched with vitamin F12 and thotopigment s from cassava staprch was
dune by changing aerobls to micrcacrobie culture; intracellular carotenoid,
bacteriochloropyll, and vitamln B12 incrcased from 230, 0, and 25
wierograms/g cell of aerobic culture to 310, 960, and 38 micrograms/g cell,

resp. (AS)

0155
28571 REMA, P.; RAMAYRISHNA, S.V.; RAO, J.M, 1986. Influence of
composition of sugars jn cassava stapch hydrolysate on alcohol produetion.
Biotechnolopy Letters 816) :449-450. En., 2 Ref. [Regional Research
Latoratery (GSIR), Trivendrum €95 019, India)l

Cassava, Supnr content, Cansava starch. Aleohol. Analysis, India,
Two 3 Here ecnfueted 1o study the influence of cassava starch
hy di¢ sapnrocemposition on aleohol production using

oy shae NCIM 3788 ao the fermenting agent.  In expt. 1,
COE was Dol te b jered of phicose, maltose, and trisaccharides in the
folluwing v o0 N . The comversion erficiemy for glucose alone
ranped Loteeen TO-98 pereent, while that of CSH only ranged between 52-74
prreent. Inoexpt. Oy plucore, maltone, a 1:1 mixtur @ of glucose :maltose,
ard CIH were suteitted to Cernentation for conversion comparison, The
strair w eapiable off utilizing either glucose or maltose whe, they were
present slone, bul o the mixture It utilizen glucose prefereutially,
Alcohol produced frop the misture was only 62.15 percent of the the.etical
conversion cempared with 95.3 and §4.3 p :cent for glucose and maltose
alone, resp., and 58.62 percent for CSH. (CIAT) See also 0098 0104
010% 0112 0183 0192

102 Uses, Industrialization, Proceseging and Storage

0156
29010 ABENQJA, E.A.; DATA, E.S.; CAMUNO, R. 1985, Utilization of cassava
solid by-products from alcohol production as s0il ameliorant. Radix
7(11:3-4. En,, [Philippine Root Crop Research & Training Center, Visca,
Baybay, Leyte, Philippince]

Cassava, Waste utilization. Alcohol, Cultivars, Fertilization, Field
experiments, Productivity, Soil amendment. Philippines.
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esculenta Crantz) de origen ind{gera. (Technological improvement of cachiri
production, an indigenous fermented drink made fiom cassava), Acta
Cientifica Venczoluna 37(3):318-324, Fs., Sum. Es., En., 38 Ref., I1.
[Furdacién CIEPE, Apdo. 106, San Felipe, Estado Yaracuy, Venezuelal

Cassava, Cachiri, Fermented producte. Technological package. Cassava flour.
Fermentation., Venezuel:,

A procedwe for the production of cachiri, a formented drink made from
caseava and conswicd by several indigenous comrurditics of Venezuel &,
surinam, ard Guyens, o presented.  The proposed techrology used fresh
carsava or CF as raw waterial,  The proeess inveolved 3 basic stages: (1)
liquefaction in which al pha-cry lase wes used, at €5 degrecs Celesius and pH
£.0; (2) saccharitication, in which atyloglucoridase was uced, at 60
degrees Celuins and pHo 4,45 and (3) fermentation at 30 degrees Celsius and
pH WS, nring o Sacchiromy oo yeast,  The fermented must was clar.Jied,
tottled, and pusteurized,  The res ultin, liquid war of amber color, low
acldity (0.289 £/100 ml), wnd wWith an ethanol 1evel belween 8.86~13.80
percent (vel./vel,) and totil rupars content of 2,10 pereent,  Ethyl
acetute and propyl, btutyl, and amy ! alechel conen., amoty others, were
similor te those Cound froguently So teaditional wines, (A8)

C163
29530 CAhRIZALFS, YV, 1080, © riqueciniente protefnico de yuca a traves de
cultivo vemisdlido de Aspergillus niyer. Toracuy, Veresuela, Fundaeibn
Centro de Invest pacicnes del Estade para li Produccién Agroindustrial,
28p. Fu., Sum. Foo, 23 Fef., 11. Trabujo precentado en el Seminario
Naclonal sobre la Problemftics Je la Produccidn ce Yucs en Veneruela,
Maracay, Venvouela, 1680,

Cassave. Cassave flour, Aupergillus, Protein content. Proteln cuwrichment,

Veneruela,

Protein enrichoent of CF, usi ng seniselid culture of Aepergillus niger at
different iritial conen. of wnoniacal N, was studied.  In effect, a
technique consisting of the use of « packed bed wicrofermenter, with a
working vol. of 16 cubic meters, wa: developed, The ped consisted of
celatinited and granulated CF containing mineral nutrionts and spores of A,
ngere The forrepted flow had o pox, pretein content of 11,66 percont
wt.y which i¢ very attvactive when compured with other comventional
agricultural product:s iy terme of protedn procuctivity/ha/yr, Furthermore,
the technical advantipes that this process preserntys in releticon to
corventional obes are [rocented, (AS=CT1AT)

016l
29565 CASSAVA: MORE than a famine recerve crop, 1985, Fadix 7(1):1-3. En.,
Sum, Eng, 5 Fef., o1,

Cassava, Useu, Huwan nutrition. Feeds and feeding., Breads, Cassava
products. Substitutes, Marketing Foed ceeurlty. Philippines.

The nunerous uses of cassava for hupan consurption, animal feeds,
industrial purpores, and in hread making und baked goods are briefly
indicated. The maltiple uses of cascavs, ecpeelally in fndustry, as a
substitute for wheat flour ang as an Ingredient in animal feeds, and its
entry irto the export market, have raised iLs status of & famine reserve to
one of a highly valued versatile arop. {(CIAT)

0165
29372 CENTRO INTERNACIONAL DE AGKICULTURA TROPICAL. 19S56. Procesamiento de
Yuca er Colombia: la produccibn y uso de harina de yucd para consumo
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humano. Informe de avance perfcdo noviemtre 198H-cctubre 1985, (Cassava
processing in Colembia: production and use of cassava flour for human
consumption., Progress report, November 1984-October 1985), Cali, Colombia,
Instituto de Investigaciones Tecnolégicas. Upiversidaa del Velle, 85p. Es.,
7 Ref., Il,

Cassava., Processing., Cassava flour. Costs. Technology evaluation, Breads.
Industrialazation, Sociceconomic aspecls. Indusurial machinery.
Substituten, Small-ceale processing, Colombia,

The progrecs made durdng tne 1ot yr of an fnterinstitutional collaborative
project arcng CIAT, the Instituto de Investigaciones Tecnolbgicas, and the
U. del Valle, on the processing, production, and use of CF, is described.
The 3 main areas of rescarch were: econcale studies, design and development
of the processing plant, and treadmaking triale, Furtnermore, a program of
activities for the 2nd yr, in the 3 areas, is given, as well as a statement
of past and projected exnenses,  Feonomic and technical information was
partially gererated to determine the feasibility of o CF iundustry on the
Atlantic Coast of Columbia., In the area of cconomic studics, basic
informiticn was collected on: mucro-unalysis of the wheat market, cassava
jroduction and commercial ization (survey), wheat mil s (survey), bakerileas
ard consuacrs {(curvey), and on-farm cassava production trials.  Equipment
was adapted and develcoped for small-scale rurdd processing of cassava
tulers for flour,  Trials on washing, peeling, chipping, drying, willing,
and packing and storage were carrded out and the results are discussed.
Results of breadmakling triols using composite flours are also presented.
(CIAT)

0166
28138 CEREDA, M FLORS, f.; VALLES, S.; ALBEROLA, J. 1980. Tratamiento
anacrobio ern dos fases de suspenciones amilbceas, 1, Fase acidogénica,
(Two- woanaeroblic treatment of starch suspensions, 1. Acidogenic phase).
Revista de Aproquimicea y Tecnologfa de Alimentos 26(1):101-108, Es,, Sum,
o Ero, M ke, I1. {Facultad de Ciencian Agrornumicas, Univ, Estadual
Paulista, Campas de Botuentu, Coixe Poctal 237, 18.600 Botucatu-8P, Brasil]

Fs.

Cassava, Worte utilivation, Carton dioxide, Casseva flour. Industrial
aferoticlopy, Ferventation, Brazil,

The neidegente jhase of anaerebic fermentation of concentrated suspensiong
of jpotate stareh total COD of approx. 10-15 g/iiter) was studied to explore
the coaditions under which the bicmetunization treustment of suspensions of
cimilar cowposition, Sbtained as indurtricl residices of cassava processing,
could be realired,  First recults dndicate that ot 2 temp. of 35 degrees
Cevtiug, the weidirication phace could te carried out in a diccontinuous
recctor ot a rate of 1 load/wk,  Using the natural flora precent in a
sanple of CF Loodnoculant, the mean velocitics of acidification for
ferrertation eycies approx. 5 daye long varied between womin, of 0.68 g
CoL/lr/dey and oomax, of 1.81 ¢ COD/1r/day.  The gas produced iz a mixture
of hydropen and o on divxdde {approx. 90/10), the velecity of their
pereration in tne distinel expt. being quite variable; the max. value
obtelped war .07 Hiter/lr/day, ip an expt. lasting 8.5 ways. (AS-CIAT)

ci67
28143 CEREDA, M.P.; FIORETTC, A.M.C. 1982, Potencral de utilizacao da fgua
vesiduci de feenlarias, (Potential use of residusl water from cassava flour
plants), in Congresco Bracileiro de Mandicea, 2o., Victoria-iS, Brasil,
1081, Anzis, Crusn das Almae=BA, Brasil., pp.174-183. Tft., Sum. Pt., 26 Ref.

Casgsava. Worte utilization. Cassava flour. Cultivars, Analysis, Feology.
Processing, Brazil,
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The residuzl water of a CF factory, located In Santa Marta da Serra (Sao
Paulo, Brazil), that uses cassava var. Branca de Santa Catarins was
filtered and then analyzoed to evaluate its potential usce. The following
mean composition (ppm) was determined using an atomic absorption
spectrofhotometer: P, 219.0; K, 1675.0; Ca, 225,0; Mg 336.0; Fe, 22.0; Zn,
2.4 Cu, 1.0; and Mn, 1.5. Total N, determined using the micro~Kjeldahl
method, was (.15 percent and totai reducer-, determined by the
Somogyi-Nelson method, were 5.2 g/100 ml, uxpreesed in the form of glycose.
The pll was 5.0 and the titratable acidity, 3.27 ml NaCOH/100 ml. The C/N
ratio of the liquid was 9,16 percent and the acrobic mesophyll count was
2.91 x 10(8) cells/ml, representing an sbundant microflora which can
provide microorganiam: to deprade pollutants, It was concluded that the
residual liquid couid be used as raw material for bloconversions or as a
culture media for fermentations. (CIAT)

G168
29533 COHEN DE SANCHEZ, B, 1682, Secado de yuca en secador rotatorio,
(Cassava drying in a rotary drierj. San Felipe, Venezuela, Fundacién Centro
de Imvestigauciones del Estado para la Producelén Agroindustrial. 151p, Es,,
Sum, Es,, 14§ Ref., 11,

Cassava. Industrtal machinery, Experiment design, Develommentsl research.
Techinology transfur, Processing. Venezuela,

A cassava dehydration process was conducted in i rotary drier under
different ojperating conditions. Cassava gratinge and chips were used as
rav material, To obtain the gratinps, cessava was washed, cut and grated
and compressed in a hydraulic jress.  Thus, a greater arca of contact with
the flow of alr war achieved ard therofore o better dehydration, For the
chipy, cassava wie washed, cut, and introduced into a mill, leaving the
cassava in cubes.  The delydration process wae carried out in a continuous
rotary drum drier, Cperational variables were: rotation speed of the drum
(£ and 12 rpz) and air temp. (80, 100, and 120 degrees Celsius), The
moisture of the resulting product was determined with the help of a balance
and a vacuun stove.  The highest degree of debydration obtained was 10,1
percent moisture, achicved with a drum rotation speed of 6 rpn and an alr
temp, of 120 deprees Celcziug at the entry of the drier; cassava gratings
were used as raw material,  The efficiency of the dricer was 45 percent when
gratings were used and 3% percent with c¢hips.  Energy consumption of the
heating coil 15 29,7 kwh for pratings and 25.5 kwh for cassava chips.
(AS-C1AT)

0169
29469 CORREA, H. 1267. Raspa de mandioca em nivel de fazenda. (Cassava
chips at the farm level), lnforme Agropeeuario 13(145):58-60. Pt., 2 Ref,,
I1. [Deptec. Agriculturia/ESAL, Calixa Postal 37, 37.200 Lavras-43, Brasii)

Cassava, Cassava chips, Composition. Merhanization. Technology evaluation,
Storage. Brazil.

The production of cassava chips ot the farn level, using eommon forage
choprers or cassava chippers already avatlable in the Brazilian market, is
discussed. The chemical compomition of cassava chips produced using these
different equijments is precented. Cassava chips with 12 percent MC can be
stored in o dry emviroment for up to 1 yr; for an improved utllization of
cassava chips, lhere could be transformed into flour for later use in
animal rations. (CIAT)

0170

29497 DATA, E,S.; DIAMANTE, J.C.; FORIO, E.E. 1986. Soy wzauce production
utilizing root erop flour as substitute for wheat flour (100 percent
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subztitution), Annals of Tropical Fesearch 8(1):42-50. Fn., Sum. Fn., &

State

Ref., Il. [Philippine oot Crop Research & Training Centor, Visayas
College of hgriculture, Baybay, Leytle, Philippiines)

Cassava. Substitutes, Fermentation, Soyteens. Cacsava flour. PLilippines.

Soy seauce yield was not affected by the substitution of wheat flour with
root crop flovr (sweet potato, cassuva) as carbohydrate source for the
fermentation microorganiams,  Titratable acidity, piH, and NaCl contuent
were not significantly affected by flour substitution while the protein
content and amino N of root crogp-based oy rauce were lower than those of
sauce produced from wheet flour.  Sensory evaluation showed thit when soy
sauee Was used in preparing beef ctealb or ao dip for btroiled fish, roct
crop=based soy sauce wus comparable to U ocomnereial broamd based on general
acceptability scores,  COF produced the lowest soy rauce yield, erpeciadly
when uncooked,  Cavsova noy sauce war rated {nferior to o cormercial soy
sauce in termo of coler, aroms, and concistercy, (A8)

a7
20523 EGUNJCRI, O.A,; CLAITAN, 5.0, 1686, Resporse of Heloldogyne
incoghitu-infected cowpen te sohe Spro-wvarte poll amendnents, Hematropieca
16(1):33-43. En., Sum, En., F S8 Fer. [Nematoleopy Latoratory,
Phytopathclopy Unit, Dept, o) ieultwrel biclogy, Urav. of Jbadan,
Ibadern, Hiperd

Casrava, Freoh jroduct o, Soll amendnents, Test contrel, Waste utilization.
L
Nigoeria,

The use off cocow pod hucks,  ca Gopeelings, and priee hucke ac goil

ape ndment s for the control of Meloidopyne incopgnits on cowtea ev, Ife Brown
were compared with cartofuran pecticide and HPE fortiliver application in
field and greevhovse triale,  arending coll with cocoe pod husks proved
virtually as effective carteturan opplication roducing populetions (7
M. dincognita, crop damuge, and palling index ie the Cield. Improvements in
coWwpea productivity in covon pod hurks and cacrava peclippa-anerded soil
Wwere associated with M, Incoprata populintion dejrescion an well as othier
unknown facltors thot o include some fertilizing projperties of cocoa pod
huske Rlice nucks sippificantly veduced M, incopnita jopuluations, but also
cofum sonitectwus, Colletotrfchun Virdenuthianue, and

were o carrier for
Phoma spp. (AD)

0172
20073 FL-DASHe A A, 1087, Utilizacao dn mendicea ne olinentacao humana e em
out.roe predutos inductrialicados, (Carcava uves in human nutrition and in
other indu-trial products), Ipforme Agrojecuario 13(0145) 274-82, PL., 6
ftef., T1.

Cussave, Hunan nutriticn, Processed products, Industrizlivation, Food
product Usen, Cusrava ctarch, Lraeil,

The different uses of cacsave ip banan nutrition (breads, baked goods,
pasta, and pre-cosked foods) and in industriad products {alcohol) are
deceribed.  Special referernce in made Lo the fact that CF price, relative
to wheal flour, i: eeterminant in defining its uce.  hApplications of
cassave stureh in the food inductry (thickeper, water retainer, binder,
texture improver) and in sugar production are reviewed., Gther industrial
applicaticns include foundry, mineralivation, medicine, paper and textile
industries, biodegradable detergents and plastic and clarch polymers.
lodified casrave starches and thelr uses are reviewed including
acid-modified starch, starch modified by intercrossing, phosphate starch,
and oxidized starch, (CIAT)




c173
28877 J0S1S, P.; LECLERCQ, DI.; NTIBASHIKWA, S.; RURADUMA, C. 986.
Enrichissement en protéines dn panice far fermentation solide. (Frotein
enrichment of cascave by wolia fermertution). In Institut des Sclermces
Agronomigues du Burundi. Rapport Lnnuel 1985, (Septembre 1985-Aout 1986).
Bujumoura, v.3,1p.221-201, Fr., Il.

Cassiava, Irndustriad oicrobiclopy, Ferventzlion, Hutritiy. value, Proteln
errichuent, Drying, Casrsave Tlour. Mirera) content, Coasncava [rograms,
Developmental rececrch, Burundi, Upanda, Bel i,

A briel deseription iv given of techriguer e analyzs the witritive value
of focdy, used in the food techinolopy lab, of the Irstitoet des Sciences
Agronemiques du Furindr. A detailed desoription ie aluo eiven of the
froceedings of tho collalorstive jrojost of tice fdminictration Générale
Belpe pour 1o Coopbretic:n u DEveleppement and Uponda Crearerices Ltd, fop
protein errichrent of cnes v Lhrongh colit ferrertation, They ares
quantificition of the prouth jaratcters of fhiitopus oryzae during
fernentation; coudy o the cornditac il purity, and viability of the
incoulant; ¢ : deying; ctudy of ferpentations; problems of seleeting
frech, preted, and dricd coave and aralydic of CFy; and sanitary peets
of ferreatatiog i Hum, (CIAT)

bronocontroel ed

2174
27056 LUCED, F.p PAUTAM, © WILS
vaseoular d 1 veeulente tubers dudnge
storagel, In Upjver: ity of culty of Agriculture, Annual
Report 1678-E1, Ou, fupuctine Trinidag, Veot Indier, pp,91-92, En,

1681, Factors Influcrsing

ceoloraticn of

Cacrava, Petericration. Storape. Cultivars, Trinddad and Tebago,

Becaure of the dizcolopatior which begine in the vascular tissue of cassava
(normally ot cites of mechanicul da o) and reads rapidly through the
tulery tuler: stored under trojicel ambient conditions normally spofl
within 2-5 dayr. Tn thir projeet poussible nethods of jrolonging tuber
storape Hife are bteing investipated,  Two expt. have carried out to duate.
In the 101, the effecte of defoliation and troatment with growth regulating
charicals on the storage of tubters from 2 lecal ov., Maraean Black Stick
(MBS) and TO1/72, were ctudicd,  Two Wi prior to hurvest the plants were
defolicted or sjrayed with varylng conen. of bternzyladenine, A&, or 2,4=D.
In both ev, defoliation sipnificantly decrvased subsequent spoilage of
tuters, anc ir all 23 growth repul: were effective at partlicular
coner,  None of thre chemicaly improved the storage of T01/72. In the ond
expt. taters of FBT were  stored inococonut bast at 3 moisture levels for 2
mo. The rerulte indicats that tast with o moisture level of 80 percent
gave the least spoilape, while there was considerable loss of fresh wt,
when the tubers were stored in Last with only 13 percent meisture,

(Full text)

0174
29586 MOTTA, L.y CEREDA, M.P.; TAKAHASHI, M. 1087, Utilizacao da casca de
mandicea (Maritiot eczculenta, Crantz) en dipestao anacrbébbia. (Utillzation of
casrava pecls in ancerolic digestion). Encrpia na Agricultura 2(3):25-31.
Pt., Sum. Pt., En., 1% Kef., 11,

Cassava. Cortex, Fresh products. Composition. Anslysis, Uses., Brazil.

Studies were carricd out to determine the feasibility of utilizing cassava
peels in anaerotic digestion and to produce methane gas g & source of
erergy. Although the efficlency of the precess is low, o high cenversion
to methane gas cceurs,  The peels had 64,78 percent of biodegradable
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production is processed and used industrially for the manufacture of
compound anlmil feed, especially in the EEC (mainly imported from
Thailand), and of cassava starch (the main producers being Indonesia and
Thalland followed by Brazil) for use in the food, textile, and paper
fndustrics, Cassava starch is also used In the manufacture o plywood
veneery, adhesives, glucose, and dextrine,  Other u briefly discussed are
the production of ethanel, SCP and high fructose cteners., (CIAT) See
also 0010 0017 0019 0030 0034 Q041 0043 OCHB 0049 0050 0051
0052 0054 Q057 0100 0102 0103 010 0105 0109 0110 0112 0113
U115 0116 UY1y G120 01eh 012% 0120 Q128 0130 0134 0135 0136
0137 0138 0139 010 0141 Q142 0143 0146 0147 0148 0149 0151
0152 0153 01%% 0194 0197 0Z10 0211 0212 0212 0215 0220

103 Industrlal Microbiology

See 0049 0062 0150 0154 0162 0163 0166 0173 0180
JOO ECONOMICS AND DEVELOPMENT

0104
28500 AMOETL ., JL 165G, EL cultivo de la yuea en Méxleo. (Cassava
cultivation in Mexico), Divulgpicién Clentéfica (Mexico) 1(1):141-148, Es.,
Sum, Fe., 10 Hef,

Casuave, Carruvs oy Socleeconomic aspects, Production. Uoses,
Productivity, Statisticil data, Hexico,

The importacce of cansive cultivetion in Mexico is anialysed on the basls of
he voe of casceve roots in hvman nutrition, an forage 1n animal feeding,
and Cor Jifferent fndustricl uses, Cacsava Iy considered an alternative to
face the crerpy shortape in the country. (AS-CIAT)

0195
20EHD ARANGC B., WM 1078. Mercadee de 1o yuca, (Caszavae marketing).
Bopotl, Colombiu, Punducién Urtversidac de Bogotd Jorge Tadeo Lozano, 2060p.

Buo, 39 Moty 11,

Cassava, Cultivars, Foonemics, Marketing, Production, Sociocconomic
aspects, Develojoent, Statistical data, Colombia,

A survey wan corducted in 1978 te analyze (1) casaava production in the
reglon of Quindfo, Colombia, which precente the highest av, cassava yield
of the country (2% t/ha); (2) it marketing in Bopotf; and (3) the possible
aproindustrialization alternativen,  The cassava production system in
Quindic io decaerited in detail as well as the available infrastructure,
who.csaler and retailer distribution cystems in Bogotl, and
consuner-rel ated aspects, Cassava losses In the region were 9,6 percent
(140,000 L) in 1974 due to inadequate infractructure, a factor that rises
cassava prices,  The producer ascuner most of the ricks and receives less
benefits; the consumer is in a similar siteatiorn cince intermediaries,
cspecially wholenulers, obtain most of the benefits,  Due to its hiph
quality, cassava frem Quindfo is well accepted by censumers in Bogotl, but
Lecause of the high prices imposed by intermediaries, its consumption has
not grewn to the expected level, It is recoemended to: {1} plan cassava
production at both the regional and national level; (2) industrialize
cang~va production; (3} improve the available infrastructure, traln workers
involved in the collection, packing and transportation of cassava,
continue harvesting cassava manually, and establish transportation rates;

n
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(4) organize and regulate the wholesaler and retailer distribution
infrastructure through government policles; and (5) create the need among
consuners of a semiprocessed or processed cassava product. The t axo nomy,
cropplng system, and discases of cassava var, Chirosa are deseribed. (CIAT)

0196
206875 ASHARUL, T, 1983. Estimates of an acreape response model of five
major annual crops in Thailand. Ph,D. Thesis, Boul der, Universiovy cf
Colorado. 167p. En., Sum, En., 82 Ref., Il.
Cassava, Production, Clipatje roquirenents, Prices, Statistical data,
Productivity, Cultiviation systeme, USA, Thailand,

The Dhrymes 2-gimensiorna) iteration cotimation of o Nerlovian dynamic total
supply resporce model was ased to estimate supply response of ecach of the 5
major Thai annual cropis rice, cassava, maise, kerafy and mung, beans,

Telal planted are:d was used instead of tolual production as i Jdependent
variable and the totual deredpe responcen Lo wono. of factors were e amined:
deviation from rean seasonal vaintall, time trend varisble, and changes in
cconomic conditicons or changes in crop prices,  Relative harvest prices
were uoed inutead of absolube rices. In caleulution of relative [rices,
current pricec are detlated by prices of various alternative crops, Because
the jperiod under study is relutively short, the model i 1ot estimated at
the provinee level of agprecation in oorder to make o comparicson of
parancters Goross provinees. e POCied provinces data are then cstimated
in order to degrees of freedom and to test by poltheses concerni ng,
structural ditferonces acrose provinces,  The data period used was from
1967 to 1981, It was founi that the planted arcas of all crops under study
respond normally to pricec chianges; however, this responcsiveness, in
general, io much lewer than found i carlier  studics, dercage response to
incp In price mey be pelat tvely tTow Lecause of the cradual decrease In
availability of pood new agricultural land i Thei land. (40)

Cray
28582 BEKL I, o5 BERLIN, E.A, 1977. Ethnobiolopy, sube
nutrition in ¢ trop

stence, and
cal forest society: the Agusrana Jivaro, Cerkeley,
Undversity of Californio, Languape Behavior Bescaroh Luboratory, Studies in
Aguaruna Jivaro Ethnobiology, Report no.t, SHp. Ene, 33 Her,, I1.

Sociovconomio cpeetn. Cultivare, Feology. Cultivation systene,

dinutrition, Toxicity, Dicte, Procuswing, Peru,

The results of o vey vondueted amorg the Agtuoeruna Jivapo native
community, livipg in o dopee tropical rainforest in north central Peru, are
fresented.  Perticulur refercrce is made to thelr biclogical

classification :ryutor, atoriginal strategics of horticulture, gathering,
hunting, and fishing, and nulriticral status of populution,  The Aguaruna,
particularly womer, are sweet ca: ocultivators,  Tata indicate that 100
named cv., are known arong them,  Cassiva cultivation systens and uses arce
deserived, ¢ vonstitutes a key cemjonent of the Apuiruna 44t oand is
the source of n the total caloric intake (60 Fereent).  YNo toxice
effecta of canseva werce obrerved Jdue Lo the overall dict composition and
cassave procecoing procticec, (CIAT)

0196
28536 BOCCAE, £, 1987, stupie food erop of prime importance in the
tropies, Courivr no.101:70-72, Fn.y Cum, En,, II.

Cassavia, Food cecw ity. Humen nutrition. Trade. Adaptation. HCN content,
Uses, arch, Develojrent,
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Cassava. Cassava programsz., Statistical data. Tanzania,

Statiztics on arca planted to cassava and cassava production in 19 regions
of Tanzania, with a total of 75 districts, are given in table form for the
years 198485 and 19086-8(, (CIAT)

0208
28191 FRANCO, A.; CORKEA, €.; RIVAS, 1. 1985, Data appendices: cassava. In
Centro Internacional de Agricultura Tropical, Tremis in CIAT Commodities,
Cali, Colembia, Irternel Document Economicz 1.10. 10p. En., Dat. num,

Cassava, Stalictiecal data, Production. Productivity, Sociocecconomic aspect s,
heveloment, Latin America, Caribbean. Asia.

Dare are presented for Latin Americe and the Caribtean on: production,
reletive importance of cassava in the region and per capita production
levels; annual proauction grewth rates from 1960 to 1983; growth rates in
area by country {(1960-83); and trenis in yield levels by country. Data on
scme of these aspeets for MW Acian countries are also presented. (CIAT)

0209
28176 FRANCO, A.; COKKER, C. 1984, Data appemdices: cassava. 1n Centro
Internacional de Agricultura Tropiceal. Trends in CIAT Commodities. Cali,
Colembiu, Internal Pocument Economics 1.9, Qp, En., Dat, num,

Cassava, Statistieal data, Production. Productivity. Sociocconomic aspects.
Develeopment, Lutin Awmerica, Caribbean, Ausia,

Data are presented for Latin America and the Caribbean on: producticn and
relative impertance of cassavae in the region, annual producticn growth
rates from 1960 to 1982, pgrowth rates in arca by country (1960-82), and
trends in yield levels by country. Data on some of these aspects for 14
Aeian countries are also presented, (C1AT)

0210
29531 GONZALEZ, 1, 107G, Consideraciones agro-econémicas sobre el uso de
harina de yuce crn la elutoracibn de pen francés. (Agroeconomic
consideraticns on the use of caccave flour for French bread making), San
Felipe, Venevuels, Fundaceién Centre de Investigaciones del Estado para la
Peoduceidn Apraindustricl, H2p. Ts., 10 Hef.

Cassuva, Cancave flour. Preads, Freduction, Couo Priccu. Consvmption,

Substitutca, Marketing, Froductivity. Venenueli,

ror the extensive use of CF for French bread
ceds Anpects studied inceluded cassava

The agroccechiomic limitation:
rraking in Veneouele are di:
proauction, production costs, prices, destination, and consumption. The
current situation and trends of the CF oplant: are analysed, ac well as
techuicel, canitary, and lepal arpects of rubstituting CF for wheat flour,
The causnes of the insufficient amount: of industrial ca: for the proper

cperation of OV plante are diccucsed, (CLATY

0
20734 ICAZA, O 1986, Potential ure of cursava in damaica, Kingston,
Jamaica, Instituto Interamericano de Ccoperacién para la Agricultura, 10p.
En., 5 Ref.

Cassava, Develomment, Uses. Industrislization, Productivity. Prices.
Technology transfer, Jamaica.




The strategy proposed to increase cassava production and yields in Jamaice,
in order to substitute maize imports for arimal feed production, is
discussed. T'rom a technical point of view, feed manufacturers have no
objections to using cassava but its utilization will depend upon its price.
Low av, ylelds (2,22 and 1.82 t bitter and meet cassava/ha, resp.), price
instability, officfal budgetary constraints, restricted resources for
research, and the lack of cassava drying plants in Jamaica are the main
problems that have Lo be addressed. The strategy proposed by the
Interamerican Institute for Cooperation on Agriculture is divided into 4
main steps: (1) develoment of farmer efficlency for higher yields; (2)
development of the necessary know-how for chipping and drying cassava; (3)
development of dry cassnava mrketing mechanisma; and (4) achievement of a
competitive price for cassava, (CIAT)

0212
28589 JANSSEN, W.G. 1986. Market impact on cassava's develomment potential
In the Atlantic Coast region of Colombia. Doctoral Thesis. The Netherlands,
Agricultural University of Wageningen, 369p. En., Sum. En., Nl., 172 Ref.,
I1.

Carsava, Marketing, Production. Consunption Small-scale processing,
Prices. Costs, Labor, Statistical data, Sociloeconomic aspects, bevelopment.,
Food security. Tndustrialization, Colembia,

The impact of mirkets on apricultural develogment was analyred by means of
4 case study on cantavae in the Atlantic Cocot reglon of Colunspla,  In this
reglon cassava 15 a small farm crop which faces soevere market {ing) problems
in the develoment procecs,  Frech ocasmiva corsunption, the traditional
utilization, decrcases because it has o high mirheting margin, because it
has to be bought on the diy o consunpticn ang beeciuse other product s
become more widely available,  Two aasket loprovenent. strategies for
cassava are oviluated: (1) improvement of the traditioml fresh cassave
market by meons of inproved storage; (2) opening the market for dried
cassave st oan arimal feed 10 order to replace sorghum,  To study the impact
of these stratupgies the role of cassava ln the Atlantic Ccast region ig
analyzed within @ sy:toae Cramcwork.,  The interactions that are found
vecwren production, marketing, and consumption are strong,  Cassava
production will be stimulated by the price stabhilization that the
ecztablithment of o cassava drying frdustry will cuuse. The improvement of
cansava's storage characteristics will deopeass marketing eoste, increase
consurer convenicace and, theretore, <Limulate ecassava consumption., Because
of the interaction: «meountered, the impact of cassava market improvements
cannol be measured inothe moket glone.  An analysis of the cassava system
that inteyrater production marketing and consumption Is needed. The
integ Panalysis icomade by means of o mul ti-market, multi-Carm type
cimulation medel, which forecasts the impaet of market jmprovement
strategies piven differoent umptions on the development of the Atlantic
Coast cconemy and on the cassava systeams behavior.  Cassava drying for
ardmal feed o a stratepy, that expilcitly bernefits cascava producers,
Additionally Colembia could save on sorghum importa.  Improvement of the
fresh narket would most benclil urban consumers, Considering the
rural-urbtan miyration problems of Latin America, cassava drying appears the
mout attractive ctrotegy.  Both market Improvement strategies have very
favorable rates of return. Market fmprovement projects might serve
additionally as o diving toard Cor further rural development efforts,
Increased attention to the vule of markets could contribute to ful filling
the goals o agricultwral development and to balancing overall economie
growth, (extract))
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0213 -
29495 MYERS, N, 1986. Economics ard ecology In the international arem: the
phenomenon of linked linkages. AMBIO 15(5):296-300. En., 36 Ref., Ii.

Cassava, Frwonomics. Ecology. Trade. Development costs, Cassava programs,
Erosion, Anmsrica. Africa. Asia. Occania, Furopc.

Illustrative examples of how economic phenomena exert ecological effects in
remote gites (linked linkages) are presented. The case of cassava is
triefly covered to explain how Thailana's significant share in cagsava
exports to the EEC is affecting the ecology of the country in places where
a rapid deeline in the forest cover is occurring due to expunding cassava
cultivatica, and where enviromentel repercussions, such as £oll erosion
and autrient ifmpoverishment and disruptlon of water systems, are most
severe, (CIAT)

0214
28130 NDAMAGE, G.; MILINDAKJARO, Jo; ALVAREZ, M.N., ods 1935. Programme
manioc - patate douce. (Cassava-cweet potute program). Rwanda, Institut des
Sciences Agronomiquus du Ruwanda, Rapport Bisannuel 1084-1965, 35p, Fr., Il.

Cassava. Germplasm. Selection, Land preparation. Planting. Cuttings. Root
productivity, Propagation, Development costs, Cassava programs,
Developmantal rescarch, Adaptation. Technology transfer. Rwanda.

The antecedents, objectives, and most outstanding results off the
cansava-sWweel potato regsearch program, initiated by the Institut des
Selences Agronomiques du Rwanda, in co) laboration with the Internaticnal
Institute of Tropical Agriculture (Nigeria), arnd the Intermational
Develeoment Pesearch Center (Conada), are presented,  In casuava, WOrK was
done on aelection {germplusm introduct iun and evaluation, eredsing bloecks,
collecticn malrierance, and sclection, multilocational, var., and
adaptability trials: cooltural practices trials (effects of soil
preparation and planting position of euttings on development and yield),
and multiplicatinn and propagetion of the best cassava var. Other
detivities included training courses and seminars, and visits by
intermational researchers. The main limitations for the program during
1984-85 were the lack of personnel and sufficient vehicles for their
moveuwents to other exptl., stations. The cerspectives for the program are
given and a list of personnel and of publications during thigs period is
included. Finally, 2 table with the program's budget is presented. (CrAT)

0215
28591 POUZET, D.; GODON, P. 1986. La recherche cur le manioc et
1tautosuffisance alimentaire en Cote d'Ivoire, . reareh on eassava and

self-sufficiency in food in the Ivory Coast}. A, nomie Troplcale
"111):60-68, Fr., Sum. Fr., En., Es., 15 Ref., l:. [Agricongo, B.P, 785,
brazzaville, Republique Populaire du Congoi

Cassava, Trade. Develoment., Industrialization. Marketing. Production,
Diseases and pathogens. Research. Food sceurity, Ivory Ccast.

The foreign trade of lvory Coast ia characterized, in particular regarding
cerceal Imports (wheat and malze), Government plans arce to develop root
crops such as cassava, while maintaining cash crops for exportys,  The
avallability of cassava by-products to consumers is tudied through a
production-processing operatior. based on meenanized cassava farming. The
principal constraints found tc cassava development are detailed., In the
short term, processing and marketing are not sufficient to absorb
production, Production i:r threatened by new biological problems (bacterial
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di seases, mites, scale insects). In the medium term, a necessary
intensitied production will result in emviromental deterioration
(fertility, erosion, weeds). The develomment of this »rop requires,
therefore, further research., (AS5)

0216
29477 PRECOS AGROPECUARIOS em Minas Gerais, (Agricultural prices in Minas
Gerals). 1987, Informe Agropecuario 13(1453:97-93, 101102, 105~107. Pt.,
Dat. num., II.

Cassava, Prices, Statistical data, Marketing, Cansava programs, Brazil,

Mean prices and rluctustions of agricultural products, ‘neluding cassava,
in the state of Minas Gerals, Brazil, are given in table form, for the
months of Oct., and Nev., 19860 As a whole, lrnductrial cassava prices paid
to producers in hov, increaced 49,810 percent. In Belo Horizonte, Uberaba,
and Mortes Claros, the av, seles price of cacsava varied 9,0%, -0.58, and
13.87 percent, recps, over this period. (CIAT)

0217
29460 REIS, A.d. DOS 1987, fAzpectos eeoncmicos de mandioca. {(Economie
aspects of casnaval), Informe Apropecuhrio 131528, PL., 33 Ref., 11,
[Depto. Econcmia Rural /ESAl, Ciulxa Postuel 37, 37,700 Lavras-MG, Brasil)

Cassava., Economics, Productivity., Prices, Trade. Development, Brazil,

Macroece  are aspects of cassave in the state of Minas Gerais, Brasil, are
reviewea, A aecrcaring trend in cancava productiosn was evidenced during the
peried 1360-84; likewise, cassava yieids decreased in seleeted years
between 1950-1984H, & Cobb-Louglar Lrpe casnava supply function for the
period 1948-84 indicuted that only areis planted and delayed production were
cignificant as variab’er affecting cancava production in Minas  Gerals,
Cassava price Cluctuations during the period 1976-85 are anddyzed. Prieces
are higher during May-lo:,  Prorfitability and commercialization aspects are
ceviewed ag well an officiadl credit policies ror caszawva production, (CIAT)

Lol
28598 RISHFL, M. 1wl Fiotechnology in action: the case of cassava. Ceres
no,102:20-22. Ene,y 11,

Cassava., lcchinclogy transfor, Tissue culture, Germplaan, Cassava programs.,
Rescarch, Africa,

A brief accountl is presented on how cassava international and national
research and technoelopy Lransfer effourts in Africa have cvolved since 1971,
Strategies used by the International Imstitute of Tropical Agriculture
(Higeria) to alleviate Africa's food crisis (transter of improved cassava
germplasm through tissue culture and steerngthiening of national cassava
improvement programa) are stressed. (CIAT)

0214
29476 SALLANHA, J.A L. 1987, Mo campo, a mandioca amarga. (Bltter cassava
fer planting). Tuforme Agropecuirio 13(1%):92-96. Pt., I1,

Cagsava. Production. Bitter cassava, Cassava programs, Economies,
Development., Pruwil,

The Brazilian agricultural policics, particularly those that affect
cassava production, and the progress achieved by the Socicedade Brasileira
de Mandioca, are discussed from the viewpoint of itsg president, J.A.L.
Saldanha. Subsidies to wheat imports and to cassava consumers, but not to
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irdices of net income, av. profit on capital, and LER indicate that the
different multiple cropping systans based on cassava are more efficient
than tie monoculturcs of the 3 species studied, The intercroppl ng systems
of cassava with maize, cassava with bush beans, cassava with maizc and bush
beans, and cassava with maize assoeiated with climbi rg becans were the most
efficlent agronomically and ¢conomically for the av. climate represcstative
of soiln between 1200-1800 m.a.s.1. (AS (extract)-CIAT)

0222
29434 K1M, H.; BURESOVA, M, 19806, Growing winged bean on natural supports
under the conditions of south Vietnpam, hgricultura Tropica et Subtropica
19:225-236. En., Sum., En., 14 Fef,

Cassava. Intercroppire, Cultivars, Cultivation systems, Winged beans.
Spacing., Timing. Vietnam,

Preliminary trials were carried out with waize, cassava, sorghum, papaya,
and bapana in Hung Loe, Soutn Vietnam, to assess thefr efficlency as
natural support for winged bean, Classava and maize performed best, 1In
1982, among 30 cassava ov, assessed, ov. Mi Gon scored highest. 1In 1983 Mi
Gon wugs apain plunted at 120 x 199 cm and vwinged bean Long Khanh was sown
at the same spacing, either simultaneously or 10, 15, 20, 2%, or 30 days
later, Optimum planting time for loth crops was fovnd to be simultaneous
planting ard optimum spacings recommended for cassava are 120 x 100 em or
120 x 80 cm. {CIlAT)

0223
29014 MATTOS, P.L, DE ; SCUZA, A. DA 5.3 CALDAS, R.C. 19BY4. Consorciacao de
mandioca em filefras duplas com so0ja. (Intercropping cassava in double rows
with soybean). Revista Brasilelira de Mo dioca 3(1):21-25. Pt., Sum. Pt.,
En., 7 Ref., il. [Empresa Brasileira 4o Peosquisa Agropecuaria. Centro
Naclional de Pesquisa de Mandioca e Pruticultura, Caixa Postal 007, 4h.380
Cruz das Almac-BA, Brasil)

Cassava, Cultivars. Irtercropping. Soybeans. Spacing, Productivity, Brazil,

Cassava ev. BGM 116 was planted in double rows in association with soybean
ev. Tropical in 1982-83 at the Centro Nacional de Pesquisa de Mandioca e
Fruticultura (Cruz das Almas, Brazil). A randomized block design was used
with spacings of 2.0, 2,5, and 3.0 m tetween double rows, and 0,5, 0.6, and
0.7 m between piants in cach row and between the rows of the double~row
planting system. Checks were cassava planted in single rows (1.0 x 0.6 m},
with and without soylean an intercrop, cassava r:.-nted in double rows (2.0
x 0.6 x 0.6 m), and soybcan, Data indicited tha' using soybean as an
intercrop resulted in high effieilency for “cnd  duction since there was
no ifference between the best irea'ment of car- va with or without the
intererop.,  The LER showed an advantage of up tu 61 percent compared with
the control. The best spacing ror double rows was 2.0 x 9.7 x 0.7 a, (AS)

0224
28101 VEGA, L.E.; LEGUIZAMO, A.; VAN DIJX, K.; PATIRO, H. 1485, Apeiba
aspera y Cordia alliodora en €l asoeio inicial con Manihot escusenta y Musa
gp. en Bajo Calima, Colombi., (Apeiba aspera and Cordia alliodora in the
initial association with Manihot esculenta and Musa ap. 1in Lower Calliag,
Colombia), Bogotd, Colombia, Convenio Corporacifn Nacional de Investigacifn
y Fomento Forestal-Holanda, Conif Informa no.3. 12p. Es., Sum, Es., En., 23
Ref., 1Il.

Cagssava, Intercropping., Productivity, Forestry. Colembia,

84



To evaluate the production of cassava and banana, initially associated with
the tree especies Apeiba aspera and Cordia alliodora a trial was
established in Nov, 1980 in alluvial soils of the Calima river near

Bue maventura {Valle del Cauca, Colombia). This area is classified as
tropical rain forest. Four tree-crop combinations were tested, trees were
planted at 3.0 x 3.0 m, cassava at 1.5 x 3.0 m, and banana at 3.0 x 3.0 m.
Each combination was replicated twice. The yield of cassava associated
with A, aspera was 9.5 t/ha while with C, alliodora yields werc of 7.9
t/ha, The banana crop was lost duc to the strong attucks of Erwinia
carotovora, After 5 yr, A, aspeie showed better growth t' - C, alliodora.
This last species had a weak, yellowish foliage, and less growth compared
with trecs on other sites in thec same region. A total height of 9.7 m and
a diaueter of 15.3 cm was recorded for A. aspera when associated with
cassava vs. 8.3 m and 7.2 em, resp., when associated with banana., The
cassava-A, aspera orsoc’ation was the most productive since A, aspera grew
better than C. allledora in any associaticn and cassava production in this
agsocliation wag always higher, (AS)

K01 Rotational Schemes and Intercropping

0225
29490 MARTIN, M,P.L.D. 1984. Coconut agronomic and breeding recsearch in
Fiji. Fiji Agricultural Journal 46(2):1-7. En., Sum. En., 21 Ref.

Cassava. Research. Intcercropping. Coconut. Cropping systems., Cultivars,
Productivity, Income. Fiji.

The results of agronomic rescarch and of genetic improvement of the coconut
palm in F1ji sinec 1976 are reviewed. Trials of mature palms intercropped
with annual crops indicated that rice, maize, taro, and cassava are apt for
this cropping system, Cassava ev. Vulatolu (17.50 t/ha), Navolau (16.77
t/ha), and Bega (16.71 t/ha) outyielded cv. Merelesita (14.37 t/ha) and
Yabiadanu (7.93 t/ha} in Intererops with coconut. Yields were
satiufactory, taking into account that the primiary objective was to
supplement the income from the main crop., (CIAT)

0226
29491 055CM, E.M, 1586, Efftect of plant population on yield and weed
infestation of cassava-maize intercropping. Indian Journal of Agricultural
Seiences 56(1C):732-734, En., 3 Ref.

Cagsava., Cultivars, Zpacing. Intercropping. Maize. Productivity. Weeds,
Nigeria,

An expt. wur conducted in Port Harceurt, Nigeria, to study the effect of
plant population on yield and weed infestation of cassava var, 2575 when
intercropped with maize var. FARZ 34. Maize population was mainta!‘ied
constant at 30,000 plants/ha while cassava populations tested were 20,000,
30,000 and 40,000 plants/ha. Cassava ylelds at the resp. plant populations,
intercropped with maize, were 10,292, 9828, and 7HW64 kg/ha, compared with
9076 kg/ha for monocropped cassava. While monoeropped maize yielded 2400
kg/ha, when intercropped it yielded 3280, 3120, and 1680 kg/ha at thec 3
populations tested, Weed infestation was higher in monocrops than in
intercrops. Results suggest that mixed cropping of cassava and maize at a
combined plant population of 50,000 plants/ha is beneficlal ip increasing
the total yield and reducing weed infestation. (CIAT)

85



0227
27670 TAFUR, N.; FORSYTHE, W. 1985, The effect of various methods of land
preparation on soil resistance to penetration and yield of corn (Zea mays
L.), cassava (Manihot esculenta Crantz) and sweet potato (Ipomoea batatas
L.) in association. 2. Effect on yield. Turrialba 35(4):371-376. En., Sun.
Es., En., 8 Ref.

Cassava. Land preparation. Plant develoment, Sofl physical properties.
Intercropping. Sweet potato, Product{vity. Cultivation systems. Costa Rica,

Response of maize, sweet potato, and caussava to so0il preparation was
characteristic of each crop. Cassava did not respond significantly to soil
preparation treatments, Possibly the tendency towards horizontal growth by
the underground recerves makes them less susceptible to soil resistance
effects.  There was sane significant nepative correlation (-0,39%#%) between
cassava and sweet potato yields, probably due to competition since they
were grown in assocfation, (AS (extract))

0208
28599 UNAMMA, R.P.A.; ENE, L.8.00; ODURUKWE, 0.5, ; ENYINNIA, T. 1980.
Integrated weed management for cansava intercropped with maize, Weed
Research 26{(1):9-17. En., Sum. En., Fr., De.y 21 Ref, [National Root Crops
Research Inst., Umudike, P.M.B. 7006, Umuahia, Nigerial

Cassava. Hoeing. Froductivity. Intercroppi ng. Herbicides. Cowpea, Maize,
Costs. Nigeria,

Trials were conducted in the tropical rainforest zone of Nigeria from 1982
to 1984 to comparc manual weeding with chemical and integrated weed control
gystems in cassava/maize intercrop.  Uncontrolled weeds reduced cassava and
maize component yields by 2-yr av, of 49 and 62 percent, resp., and their
combined energy yield by 53 percent compared wilth 30,572 kcal/ha obtained
from the control ploty hand-hoed at 3 and 8 wk. after planting. Highest
ceonomie returns were obtained from usi ng cowpea or Egusi melon,

Integrated use of cowpea and preemergence application of alachlor at 2,0 or
chloramben at 3.4 kg a.i./ha and precmergence application of either
fluometuron or chloramben at 2.5 and 3.4 kg a.i./ha, resp., or their
aixture gave more ceconomic net returns than 2 hand hoeings. Under similar
management level, intercropping cassava and maize resulted in 36-43 pereent
more land belrng made available to the farmer for other uses than sole
cropping them, (AS)

02z¢
28135 VAZ, C.R. DE , SILVA, K. P.U. . {UNARATNA, L.H.P, 1982, Agronomic
and economic studies of cagsava-legu . “tercropping systems, Tropical

Agriculturist 138:111-116. En., Sum. £n., 9 Ref. [Central Agricultural
Research Inat., Gannoruwa, Peradeniya, Sri Lanka)

Cassava., Cultivars, Intercropping. Legume cropas, Productivity., Sri Lanka.

In Peradeniya, Sri Lanka, 1in 1979, cassava cv. Llanera and MU-22 (branching
and nonbranching types, resp.) were intercropped with the following legumes
in fertilized silt clay loam soils: Vigna sinensis subup. scquipedalis,
Glycine max, Phaseolus mungo, P. aurcus, and V. unguiculata, Cassava was
planted at 90 x 90 cm and the legumes were sown 7.4-:5.0 ca apart in 2
rows 30 cm apart between the cassava rows. Yields of Llanera and MU-.22
were 11,07-15.38 and 8.74~10.68 t/ha, resp., when intercropped and 14.66
and 9.40 t/ha when grown alone. The highest cassava yields and financial
return with both ev. were obtained with intercropping with V. sinensis
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subsp. sequipedalis, Data on the yields of the intercropped legumes are
presented, (CIAT) See also 0024 0028 0031 0040 0041 0042 0047
0088 0090 0095 0201

K02 Descriptive and Comparative Studies

See 0011 0101 0168 0171 0195 0196 0207 0213

200 GENERAL

See 0132 0200 0218
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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 activities related to the crop.

The abstracts report condensed information from journal articles.
booklets, . mimeographed  reports.  theses. manuals  and  other
conventional and nonconventional material, categorized into broad
disciplinary  ficlds  to  facilitate  rapid  scanning. Additionally,
abstracts arc author and subject indexed to enable more compre-
hensive consultation.

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

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



COMPONENTS OF AN ABSTRACT

Sequential number
in the journal (for Year of

Anthors use of indexes) publication

Accesion 0145
number ! 1 . .
; y 2! }— Original title
(for pllolocop_\'_—{19527 IKEDIOBI, C.0.; OKYIKE, E. '198 The use of linamarase in gar; £

production. [Process Biochemistry 17(4)p2-5. Engl.,, |Sum. Engl., ;1
Refs, Illus. [Dept. of Biochemistry, /Ahmadu /Bello Univ. R |Zaria. Author
Nigeria] address

requests)

|

Additional S . Paces Lunguage Language
notes ource ) of paper of summary

Cassava. Linamarase. Uses. Gari. Fermentation. Detoxification processea., Keywords
Enzymes. Nigeria.

The detoxification of cassava associsted with fermentation depends on™)
endogenous linamarase hydrolysis of the ccnstituvent cysnogenic glucosides.
Addition of exogenous linamarase preparations to fermenting grated cass-va
not only increased the rate and extent of detoxification bu* also cons.: s-
tently ylelded gari with innocuous levels of cyanide. A preliminary screen

ing of several fungal isolates for their ability to synthesize linamarase, [ —— Abstract
resulted 1in the identification of 2 fungi, Peniciilium steckii and
Aspergillus sydowi, capable of producing this enzyme in commercial quan-
tities. The use of 1linamarase or linamarase—producing fungi in cassava
fermentation for gari production may be an interesting possibility,
[AS] -

Abstractor
and/or translator
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HOW TO USE THE INDEXES

The numbers listed under cach entry in the suthor and subject
indexes crrespond to the abstract’s sequential number, found atove
cach abstioct within the joursal,

The Tast issue of the yvear contains cumulative author and subject
indexes for the vear.

Author Index

The Author Index can be used to Jind abstracts when the personal
or cotporate aurhors are known.  The Author Index, which is
alphabetically arcanged. lists ¢fl author and co-author names cited
in the publicaction,

Subject Index

The Subject Index presents an alphabetical list of descriptors used in
cassava  rescarch, many  of  which are combined with other

deseriptors. allowing the identification of more specific topics.
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AVAILABILITY OF DOCUMENTS

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

CIAT - Communications and Information Support Unit
Photocopy Service

Apartado Aéreo 67123

Cali, Colombia

Requests must indicate the access number of the document (upper
left corner of each reterence), rather than the sequential number.

Charges are:  Col$10.00 per page in Colombia plus postage.
US$0.20 per page for Latin American, Carib-
bean, Asian, and African countries
(pstage included).
USS$0.30 per page elsewhere (postage included).

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

I, Cheek in USS made out 10 CIAT against a U.S. international bank

2. Check in Col$ made omt to CIAT, adding the bank commision value

3. Bank draft made out 10 CIAT, giving precise personal information

4. CIAT coupons, issued by CIAT's Library with a unit value of US$0.10 or
Col$5.90

5. AGRINTER coupons. obtainable with loal curreney at national agricultural
libraries and at the regional offices of the Instituto Interamericano de Coopera-
cion para la Agricultura (1HCA) in Latin American and Caribbean countries

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

:) ,.'
Y
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Cassava, Cultivars., Plant fertilivy, Plant anatomy. Ctems, Leaves. Flowers,
Fruits, Seed. Plant reproduction, Prazil.
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. 1982, El cultivo de
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sV clones; audiotutorial
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sette 26 ningg puién 8p, guia de
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Audictutorial, Colombia,

culture jo deseribed
ntation of savie clones,
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ivten

TROFICAL, 1980, F1 cultivo de
(Casvave mericten culture;
Roca, W.M.; produccidn Cetallos,

Joo Cali, Colembia, 53 diap, color
;orula de ertadio 40p, Es., 11,
. Audiotutorial, Colembia,

cli in the develoment of cassava

ava meristem culture technique is

prineiple of rapig muitiptication
other diceases and insects, In
germplasm banks in reduced spaces
conditions,
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and ridges on the adaxial surfuce., Folicse structures and samatie embryo
initialg developed from theo tissues on cotyledon, enbryonie axis, and
leaf-lobe explants and, when cultures were transforred to stage IT medium,
further soamatic embryo develoment oveurred, Somatic €mbryos apparently
criginated fronm groups of cells and were identified by the presence of a
closed root i shoot axi:, and cotyledons of similap share and
veralion to these or SYROLIC embryns,  Somatic enbryos had no vascular
conncetion with porertal cultures, (45) See also 0257 0060 0261 0265
0273 02rt xRy Cha7

CO03  Chemical Couponitivn, Methoaology and Analyses

IS

29617 BRADBURY, JUHL; SINGH, U, 1080, scorbic ol and dehydroascorbie
d0lLd eontent o Lrajpicod

wLrest erops from o vhe South Pacific, Jdournal of Food
Sedence BI04 VH-978 Fne, S, I T S [ChuniﬂLry Dept,,
Australion Neticna Ureve, Canberps, ACUT. 26071, Australia)

Carnava, 2 tooaurtralia,

wrblo geid, Conposition, Apa

The total vitaman o content (ancorvie aeid 4 achydraaceorbic acid) was
eotimated by hipgh pertormgee Higuid chramatopraphy for sweet potato,
Colocariu vrevients, Alocusia macrorrhiza, Uyrtenperna chamisnon o,
Xanthosane cpp, , Moscores alate, p. vlentay and cassava, Mean valuee
were 23206, 15,1, 16,0, 1607, 1 Hy P03, and 14,9 mg/100 ¢ fresh
WL,y recp, wdard titrinet “nd colorimetrie methods gave results only
for ascceoic acid, which were senerally eomnparable with high performance
tiquid enr Oprarny . frying at 4o deprees Celsius caased lugs of
ancorble deid, whion wan not Guantitutively converted inte dehydroascorbic
acld. (05)

I

e

0241
30859 CARVALNG, V.o pn PAILA, MUEL DE, JpoTE JUNIOR, E.S.G.; XATO, M. DO
Soh. 10k, Coracteristioas nutritivas de fenos do terco superior ¢ das
folhas de cultivare: e wrndices, (Nutritional characterictics of hay made
rem the upper thrd and deives of eascava cultivars). Revista Brasileira
de Mandicea (1) OO PLo, S, P, En., 13 Ref, [Eapreca de Pesquisa
Agropeouwaria de Mipar Gerate, Caixa Postal 174, 37,200 Lavras-MG, Brasil)

Caszava, Uses, Foliage, Forage, Vitanin corteont, Fineral content, Protein
content, Brazil,

Ten cassava ov. (Sonora, Branca de Santa Cataring, Mentiqueira, Mico,
Engana Ladrao., JAC-1418, Guazupé, Rigueza, lracema, and 1AC-12829) were
assessed for the nutritiona] churacteristicns of leaves and the npper 3rd of
the canopy ror aay production,  ferial Farts of 12-po.-~old plant & were
collecled, and the tota) vitamin ¢, Leéta~carotene, protein, Ca, P, and Fe
cortents were determined, e hay from leaves had higher protein, total
vitamin C, beti-carotenc, wnd p conterts, while thet from the upper 3rd of
the cancpy had Bipher Ca and Fe contents,  The mineral and vitamin
compositicn of hay from leaves and the upper 3rd of the canopy differed
dnong the different OV the hays were considered 48 one of Lthe bast
vegetable scurces of vitumin Uy buta-carotenc, and minerals (Ca, Fe,

and P). (As

0046
30575 COEEN, Do TOMLINS, w.7T. 19806, Fstimati ng aflatoxin levels in
Cassavar now techuique developed by TDEI. Cassava Newsletter 10(2):1-4,
En., 2 Ref., I1.



Cassava, fnalyusis, Toxiceity. Aflatoxins., United Kingdom,

A oredd avsay method and the procedurcs used by the irogical Development and
Rercarch Institute to estimate al'latoxis levels in cassava arc deseribed in
deetail,  Three bacico 5 are involved: extracticn of the sample,
preparaticn of the sarple extract, and quantitication of the alflatoxin.,
(CTAT)

0251
30803 ITORJU-ETTOREIO, B0, ORAEDU, A.C.I.; UGOCHURKWU, E.N. 1987, A simple
jrocedure for tre quantificetion of intuet linararin in cassava and ite
the Science of Fzod and Agriculture 41(1):81-86. En.,
tew. Urjv, of Benin, Benin City,

product s, Journal wr
Sum, En., 10 hef, {Dept. of Biodiemis

Niperia 1

wvi, Analycio. Laboratory experiment:, Linamarin, PON content. Nigeria,

Vothin-laver dhivomatoprajhie method coupled with o colorimetrice technique
for the guantitative acterminsgtion of linamarin is deseribed. The procedure
froteaed on o the measoc cre ot ol BTV percazed by lincrarare hydrelysis of
Iipavario isolat d on the chromutogram.  The released {CN is  determined by
s modificd alhidine plerate method employing Comway ve ls, The procedure
ir free from intersferences arsceiated with previously desarited methods end
ite gensicivity permits as little as 008 microprans lipausarin

(0,09 microgroms HCN) to be determined. (4A8)

Qoo
2Gh5SL PEREZ, U, D, VILLAMAYOR JUNIOR, F.G. 1984, helationships among
specific gravity, dry matter and starch contents of casseva roots. Nutional
Science and Technolopy Authority Journal 9(2):18-22. Fn.y Sum, Fn., 6 Ref.,
11.

Cascava, doots, Dry miatter, Stureh content, Statistical anelys
Cultivars, Fuilippiners,

The relationchips between speettic avity, I'M, and starch content of roots
of P8 i ferent GV accercions were ctudicd ot the Philippine Root Crop
ccearch and Training Center. Tne percentepe of ctareh, MM ocontent, and
oopravity of roots of 10-me.-old g Cwere determined, Regression
G ficant correlation between Speceitfic

prelation anadyrer thowed oigp
yoana TH (e 00820 pecitle pravity ond stareh content

SiMEY, snd M oand starch content (roz 0.69%8) 0 T4 appeared that the
the cpecific pravity, the nipner the starch ond the SN ecentents, For
cotinntes of the percentape of ctaren or DH content, tae coitic
ivnty hewever, tfor more cceurate results, the
ination ¢f the poreentage of reot ctarch based on the percentage DM
Jheulc e ured. Three regression (quatizons were formulated based on the
chtained. (AT See also 0241 0257 0267 0293 0311 0324 0343

y method wourd be suffl
4

COl  Plant Nutrition

0253
28546 CENTRO INTERMNACICNAL LE AGRICULTURA TROFICAL. 1981. Desérdenes
nutricionales de la planta de yuca; unidad audiotutorial, (Nutritional
disorders of the cassava plant: acudiotutorial unit). Contenido cientif'ico
Heweler, R, produccién Fuentesn de Piedrahita, C.L. Cali, Colombia. 100
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diap., color 5 x 5 cm.; 1 cassette 28 win,, guibn 19p.; gufa de estudio 32p.
Es., Il.

Cassava., Nutritional requirements. Fertilizers, Minerals, Toxicity,
Audiotutorial., Coleabia,

Both greemhouse and tield symptans of nutrient deficlency in cassava are
described in detail., Tuxleity symptune of certain soll elements, as well
as the e¢ffeets of salinity and ail} linity on the erop, are reviewed, The
presentaticn of the methogo) oLy used can serve as e medel for similar WOork.
(AS=-CIAT)

30028 GODFREY=CAM-ATCREY, W, ava (Maninot escuienta) feitilizer
and nutritional studicrs §n Zreppra Leores West Africa, Ph.D. Thes Se
Gottingen, Federal Republic of Germany Ceorg-Avgust-Universitat zy
Gettingen, #0ir, ;

'
Enoy Dwn. Ene, Dey, 126 Ref., 11

Casoava, Fool roeguirarent:, tutritional regusre
Fertili

nts. No Po K. Ca. Mg,
Fallowing, Agricuitural Jime, Potash, Root productivity,

Lol e,

EXpl, were oo g on Hjute upland seils (Oxicolc, Orthoxice Palchumults)
to (1) monitor o trestoand residual effects of fuctorial fertilizers and

NPE fertilivcer o
ates on

will o ar the direet efreets of N, Py Ky o2nd line
cohponents and yields at sites wit varying cropping
intensitic: Juate the cconomies of fertilizer uze, The 3 cassava
cutting tyy sidy and top stems) responded predeminantly to
differe; Lager fertilicer nutrients and nutrient ratios at sites

1nutc ropped wlter b oyp oand nly opened land after 6 yr ot tnish
ral ol the mean root yields of the flanting sets showed

Gl tereneer, o

no

ept ot the 15t residual NPX fertilizep ratio
o operformed significantly better than
At oE, cither singly o0 in variony ratios, and Ca
Lifieant and econcmic responses, The time of
e type of nutrient Lo e applicd.  The nutrient
Dothe nutrient deficiencics at the sites with varying
cities anpd all aprecd with previounly recorded data, N
forol obeerved wnen sulthate of ammonia was applied to soil witn
Cih 10 but cecurred ab sites with C:ll ratios less than 10. Lige rates
beyord 2o0 wpesh shew od no cipnificont effuets on yields but significantly
deprecced iy i coot wWt, Lime rate of 260 Kg/ha produced significant
divect ard opezdust yieid inereases with bapal cuttings at the site after ¢
yroof horedd Hasice rlag (PY, which contains 260 kg of active
Tine/ha, 10 recenmerded on the basis that it jwoduced lurge and econamic
Cinoaddition te indueing the optimum level of
g prars Lo be o woponotype x fertilizer
aoana Nigeria, Ca I P being indicated as
hangeable K levels obtained ot
iodicens for responses. No K response wag
obzerved at the oivre e Goyr buch rfallow,  In the 1ot direct
fertilis shathoal the rite jntensively crepped alfter 4 yr of bush
faliow, variabiiity i barl Mo Arpeared Lo e a o cignificant eoniributar to
variabhility in root yiclde afte: Lultipie regression analycis This effect
was rel te N obppiieaticon: however, in the 2nd direet fertilirer
application (:1d crop,in: cyele) variabilities in bark N, Ky Mg, and Mn
were found to contribube sesnificuntly to root yield variability. It is
suggested that cassave Shovld e cropped for 2 cycles to obtain the direct
and residual fertilizer yiclds to make its production cconomiec. After 2
cyeles of cropping, o green manure fallow should be cmployed to improve
s0il nutrient-holding capacity. (AS)

Poaral o oenttin

b
midstoen cut

respons
cropping in
responte W

direet and reoidund of
Lining witnn ol
interaction in canrava ov.
the 2 ¢lement s
preplanting were pes

:roappli
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0255
29526 MEYER, H.J.; VAN STADEN, J. 1986. Inorganic nutrient requirements of
in vitro cultured Manihot esculenta explants. South African Journal of
Botany 52(5):472-480. En., Sum. En., Afr., 20 Ref., Il. [UN/CSIR Researeh
Unit for Plant Growth & Develomment, Dept. of Botany, Univ., of Natal, P.O.
Box 375, Pietermaritzburg, 3200, Republic of Scuth Africal

Cassava. Hutritional requirements, Mincrals, Root development. Shoota,
Jissue culture. Cultivars, Plant tissues, South Arriea,

Attempts to determine the optimum requirasents for both macro- and
micronutrients rep the in vitro culture of cassava axillary bud explants
arc reported.  Previous studies indicated that both the root and shoot
growth of in vitro cultured bud explants of cassava could be improved by
manipulating the conen, of & no, of inorganic constituents in the mediwn of
Murashige & Skoog. Studies with ov. MVEN 25, MBRA 12, CMC 681.2, and CMC
1964 using both Murashige & Skoog and a devised medium indicated that each
cv, apparently has its own speeific nutrient requirements for in vitro
culture, (AS)

DOO CULTIVATION

0256
20084 VILLAMAYOR JUNIOR, F.G. 1987. Cassava production technology. State of
the art. Baybay, Leyte, Pnilippinec Root Crop Research and Training Center.
23p. En., 86 Ref. Paper presented at the Root Crop Anniversary Symposium,
Baybay, Leyte, 1987,

Cassava. Cultivation. Technology eviluation. Philippines.

The results of cassava studies conducted under field conditions worldwide
are reviewed with cmphasis on their applicability by the farmer, especially
in the Philippines. Topies deall with cover cassava adaptation, var., land
preparation, selection and preparation of planting material, planting
(time, pozition, depth, and density), wecd control and cultivation,
irrigation, fertilization, pest control, pruning, harvesting, and
intercropping. The socioeconanic and markeling problems of cassava
production are briefly discussed. (CIAT) See also 0382 0389

DO1 Soil, Water, Climate and Fertilization

0257
30847 AZEVEDO, J.N. DE; DANTAS, J.P.; RIBEIRO, V.Q. 1986. Adubacao mineral
no solo e por via foliar na cultura da mandioca. (Soil and leaf mineral
fertilization in cassava). Revista Brasileira de Mandloca 5{(1):15-21. Pt.,
Sum, Pt., En., 17 Ref. [EMBRAPA, Unidade de Execucao de Pesquisa de Ambito
Estadual de Teresina, Caixa Postal 01, 64.000 Teresina-PI, Brasil]

Cassava. Fertilizers. N. P. K. Root productivity. Roots. Dry matter. Starch
content, Rool development, Brazil.

The effects of fertilization applied to the woil or to cancava leaves was
studied on a medium-textured Dystrophic red-yellow Latosol in Areia
(Parafba, Brazil). A 2(3) plus 1 factorial design was used with 5
replications in randomized blocks. N, P, and K were uapplied to the soil at
50, B0, and 40 kg/ha, resp., or to the leaves at 1/5 of these rates. An
unfertilized check was included, The crop was harvested 12 mo. after

1"



planting, and the fresn wt.y DM wt,, starch content, and diameter and
length of the roots were recorded. N oand K had no slgnificant effect on
the variables studied. P (applied both to the sgoil and to the lcaves) and
P x K (applied both to the soll and to the leaves) had significant effects
on fresh root wt, and root DM.  The effect of p applied to the soil was
higher in the presence of soil-applied K. Mo differences were observed
between application methods tor N and ¥. (45)

0258
30846 GOMES, J. pE C.; CARVALHO, P.C.L. DE 1986. Adubacao com macro e
micronutricntes na oaultura de muandioca em Inhambupe-BA, (Cassava
fertilization with micro and micronutrients in Inhambupe, Bahia), Revista
Brasileira de Mandioo: 5(1):7-13, Pt., Sum. Pt., En., 16 Ref. [ EMBRAPAR,
Centro Nacional de Pesquica de Mandices e Fruticultura, Caixa Postal 007,
44.380 Cruz das Almas-Ba, Broasil)

Cacncava, Fertilizers, N, Po B Moo Zn. Fe, Cu, B, Mo. Root productivity,
Foliage. Starch productivity. Rrasil,

The effecte of N, P, ¥, Zne Mn, Fe, Cu, B, and Mo tn cassava productivity
were evolusted in yellow Distrophic Latusol, medium texture, in Inhambupe
(Bahia, Brasil), a randemized block desipn was used with 12 treatments and
Woreplications,  Treatments were complete (all nutrients), absence of cach
nutrient in precence of the othery, combination of p 4 Zn, and control
(unfertilized soil). Application rates were 40,0, (0.0, 40.0, 4.0, 4.0,
4.0, 4.0, 1.0, and 0.2 kg Ny Py K, Zn, Mn, Fo, Cuy By and Mo/ha, resp. P
fertilization had a large eftect on cassiava yieldr and positive tendencies
were observed for M oand Zn, Av. farmers! ylelds are usually less than 12 t
roots/ha. Except for the treatment Without P und the control (1.53 and
0.24 t rootu/ha, roecpl)y all others Yicelded above 20 t roots/ha, Although
results are from i trop year only, P fertilization was found to be
tssencial in these soils, (AD)

0259
29065 GRIMES, R.C.; CLARKE, R.T. 192, Continuous arable cropping with the
use of manure and fertilicepa, g U African Agricultural and Forestry
Journal Octaber 1962:74-80., Enoy Sum. En.. 11 Rer.

Cassava, Cultivation cystems. Dung, Fertilize s, Root productivity, Kenya.

A triad was condueted at the Matuge Exptl. Station (Coast Province, Kenya)
to determine if crop yields could be maintained under continuous arable
cropping, using manure and fertilizers,  In sorghum, sweet potatoes, maize,
and ecassava, there wepe large responses to ryM and artifieial fertilizers;
however, the response was signifiecant only for cassava in all years
(1953-60). 1In cassavd, annual application of 3 ¢ of manure was slightly
superior to the trienndal 9-t applieation, Aprtj ficlal fertilizers were as
effeetlve as FYM in sustaining crop yields, (CIAT)

0260
30155 HULUGALLE, N.R.o; LAL, R.; OPARA-NADI, O.A, 1987. Management of plant
residue for cassava (Manihot esculenta) production on an acld Ultisol in
southeastern Nigeria, Field Crops Rescarch 16(1):1-18. En., Sum. En., 24
Ref., I1. [I1ITA-SAFGRAD Project, B.p, 1783, Ouagadougou, Burkina~Faso)

Cassava, Soil requirements, Mulching, Tillage. Soil conservation practices.
Soil physical properties, Wastes, Soil analysis, Growth., Plant height. Root
development, Field experiments, Nigeria.

12
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A study consisting of ¢ expt. was conducted in SE Nigeria during 1983 and
1984 to determine whether cassava productiun on sandy, acid Ultisols could
be improved by residue management techniques. One expt., studied the effect
of lccation of Fupatorium odoratum mulceh on noil properties and crop
growth, £ 2nd expt. studied the ef'fect of Lillage system and E, odoratum
mulch on soil properties and erop growth., In both expt., mulch was applied
at an annual rate of 12 t/ha (2% percent #7) dinoa split application at
planting and 150 day: after planting. HNo fertilizer was applied during the
expt. Comecn., of mulch in the plant row resulted in values of within-row
bulk density in the surface 6.10 m which were Power by 1% and 13 percent in
1962 and 1684, recp,  Tillapge in combinstion with mulch reduced bulk
depsity in the surface 0,10 @ by an av, of 16 and 9 percent in 1983 and
1984, resp, No sizpnificant differencer were found amocg other treatments,
5011 c¢hemieal propertics were unaftected ty treatments in both expt,
Cassava root yield was unatfected by lecation of Eo odoratum muich. Roth
plowing and no-tillage when combined with muleh improved root yields.
Cassavae root yields of untilled plots were 1608 and 12.7 t/ha duing
1083-84, and 12.1 and 8.3 t/ha during 168485 in muldhed and unmul ched
treatoments, res oot yields of tilled plovs were M5 und 13.1 t/ha
during 1983-84, and 11.3 and 6.0 t/ha diving 08H-84% in mulched and

urmul ched treatpents, reeps (AG)

(S L}
LA, 1087, Kesponoe off cus v Lo llmling onoa strongly acld
Ultisel ol Par Canmuti cations in Seil Sodence and Plant Analysis
168(1) 1115110, Sum. En.y 1 Kelfo, 11, [Dept, of fgroncmy & Soil
Science, Unfv, of Hawali, 2500 Dole St Frauss 22, Honolulu, HI 96522, USA)

30139 MANRIQUE

Chrrave,
Seil physieal propertices Root productivity., Growth. Biomare
pli. Plent t Roots, Leavers, Stans, Fanama,

Serl orequirements, Ageicultural lime, Alwminur. Soll analysis.
production,

SO

A Cicld exph, war conducted on a clayey, kaolinitic Typice Tropudult of
Fanama Lo study the dynamics of seil pHy, exchangeable Ca and Al following
lime application, and their subseguent effects on plant growth ane yield of
cansava cv, Bracilena.  Tnerweosing rates of CaCO3 were applied to reduce
percent Al saturation below 65, 60, 50, 30, and 0. Shortly after liming,
botn souil pH oin 1 molar KCI and cxchangeable Ca inerecased whereas
KCl-extractable Al decrcased with 2 Mg of CaC03 or more of lime. Hewever,
the ameliorating effecet of liming was short-lived under the freguent
rainstorms during the rainy seasen of 1984, Liming, while virtually
eliminated Al cuturation in this soll, failed to neutralive all
exchangeable acidity and recurrent scil acidity was evident after 60 dayas.
Cassava responded significantly to liming, Changes in so0il pH oand
KCl-cxtractable Al after liming markedly affected plant growth and biomass
production at key growth stagec. Fiant height at (60 days sharply
decrcased at either soil Al over 2.4 a0l (+)/kg or soil ph less than 4.3,
Dry root wt. at 120 days decreased at soil Al over 2 cmol (+)/kg. The
differences in magnitude of the clope parameter in regression «yuations
expressing the relationship between dry wt. of plant tissues and gsoil Al,
suggest thatu cansava tissues may have a differential sensitivity to soil
Al., In thigs study, leaves and sink tissues (i.e., stems and roots) were
most sensitive to soil Al at early growth and roct enlargement stages,
resp, (AS)

0262
36142 OPARA-NADL, . LAL, R. 1987. Effects of piant population on soil
structure, soil moisture depletion and on yield of cessava (Manihot
esculenta) on an Ultisol in Southecast Nigeria. Journal of the Seience of
Food and Agriculture 38(#):291-302. En., Sum. En.., 20 Ref., Il.
[International Inst, of Tropical Agriculture, Ibadan, Nigeria}

-
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were therefore enhanced. When cotton, cassava (Olho Verde), maize, and
soybean were grown Ip soil taken from nests of the ant, their fresh wt,
{compared with that of plants grown in standard agricuitural s0il)
increased by av, of 24, 66, 11, and 50 percent, resp. (AS)

[
23066 VINE, P.N. 1970, Growth and development of cascava (Manihot
esculenta, Crantz) in relation to soll physicil conditions, PhoD. Thesis,
Bridgetown, Bartado:, University oF the West Indies, 216p. En., Sum. En.,
139 Ret'., 11.

Growth, Cultivare, Plantite. Cuttings. Timong, Nutpriticnal

rajul crties. Seil analysis,
Soil modicture, Soil roquirements, Plant gelght, Fileld experiments,

Fertili PLoEL Weeding, Hoelnfall data, Statictical analysis, Shoots,
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applicatons in ph
roct develojment compe

ad slant planting. Field expt,
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(AS {extract)) e GooOche gned prh s ert e ur 008 028 0397

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

G260
30854 BESSA, J.M.G.; LIMA, J.AD. DE; CESAR, F. 1986, Plantio de mandioca
oem fileiras duplas: wma prética vifwvel em Pernambuco, (Casrava planting in
double rows: a feasitle practiec in Fernambueco). Revista Brasilelra de
Mandioca 5(1):102-110, Pt., Sur. Pt., En., 4 Ref, [IPA-Sede, Caixa Postal
1022, 50,000 Reeife-PE, Brasiil

Cagsava, Planting. Hoot productivity., Pramail,

Demonstration units, supervised by the Brazilian national cxtension
service, were cenducted on private farms to evaluate the behavior of the
double-row cassave planting systen under real crop conditions and the
method by the farmers. Sixly-one

consequent acceptance of th

15



demonstration units of 0.5«1.0 ha were established in 1980-82. Only 34
percent had root producticn equal to or higher than 50 percent of av,
productivity of the state (10.0 tsnay; 27 percent were between 50-90
percent that av,, 11 percent between 100-149 percent, 15 percent between
150-199 percent, and 12 kereent over 260 percent,  Cassava planted in
double rows facilitatces the o o e~y crovicn, allowing o, millaneous
plantingy and better weeding  Tsee mnaerne oo therefore guiokly adopted,
(AS)

[
ARVALHG, Vo, Dh: pauLs, Mobo DRy oGT v E.; JUSTE JUNIOR, G,
1985, Efeito du Cpocn de coiheita rendfm vocomposicao quimica de
fenoy du parte aéroa g 2oeultivares de mandioen, (Effect of harvesting
time on yield and chemical composition of bay r'vom the serial part of ten
cassava cultivary)., Revisto brasileira de Mandioes B(1):42-59. Pt., Sum,
Pty Ence 11 Ket. [Emjresa de Pesquiva Seeoprecuarin de Mines Gerals, Cadxa
Postal 176, Lavron-

30477 ¢
E

v hrasti]

Casrava, Cultivap:, Hurvestin,, Tiutnge, Froductivity, Foliape, Forage,
Starch prodquetivity. frotein cubitents Fiter content, Woler content, Brazi].
To select Optinng harves ting time wnd ov, for hay jroduction, the
productivity o the Upper At oand the lewer 073 o the aerial part of
Catiava war determined o owel ) i the hiy production and chemionl
CCEpOsilien of e different oy, harvested &, 10, 1y, 20, und 22 mo. after
planting,  fhe oy, showed the nighest ylelda of high-protein hay at 12 ard
16 mo, af'te i tinge, Cvie Engana Ledrao and Guaxupt:, at 12 mo, after
planting, ond st Lintrao, Guasupé, Iracema, and TAC 1416, 4t 16 mo
after plunting, wep. rlrldered the btest., The pee of the leower /3 o1 the
aerial part wae best ogroop oo al'ter planting, AL this time, the ov,
vheowed high hay yields, wity Higher protein and starch contents and lowep
fiber content., tiuete, Fnpana Ladrao, and Iracema were selected as
the best cv. for hoay Production ov, Iracems could also te uned as o souree
of staren due il ot ireductivity and content. (A5)

LR
28550 CENTRO INTERNACTONAL IR AGHI CULIURA ThUPICAL, 1962, Multiplicaeién
acelerada de material pendtico pranisoric de Yuca; unidad dudiotutorial,
(Rapid multiplication or Jrominingg carcava penetic pateriale; audiotutorial
unit). Contenido cientifico Cook, J.i. o, J.C0; Roew, W.M.: produccién
Fern&rndez 0,, v. ca1j, Colembic, 7% diap. colop f, X 5 oemy; 1 cassette 26
nin.; guidn 12p. Fufi e estudio DBpl o Bel, 11,

Cassava, Propagiution, Cutting:, Audiotutoriag, Colembia,

The materialy Pequired ard the steps o] 1owed Lo carry out rapid, simple,
and low-cost preogs cation of cascava planting material are deseribed; this

¥
Fropagation in Woon 2-budded stem cuttings or on single leaf-bud
cuttings, (Al

Gota
28554 CENTRO 11 EREACTOMAL DE AGRICULTURS TRCPICAL. 1979, Manejo y control
de nmelezas en o) cultive de 1o yuea. (Wee . management und control in
CasTava crops; audiotutorial unit}. Coordinacién de Froduccién Fuentes de
Piledrahita, C.L.; asesor fa cientifion Doll, J.; Leihner, b, Cali, Colembia,
86 diap. color & g 5 ey 1 cannette 35,30 min.; guién 16p, ; gufa de
estudio 36p. Ex., 11,

Cassava, Weeding, Atdiotutorial , Colcmbia,
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yield trends exhibited tendencies for increase in yield with increasing
age. The yield of ov. Ankra wau max. at the age of 15 mo. and declined
immediately thercafter while ev. Katawia attained its max, root yiceld at 17
mo, and appeared Lo maintain an almost uniforn yield up to 20 mo. Apart
from cv. and ape of the cropy marked scasonzl variations might influence
the food quulivy of oy voule, The results also shoved that the
generul tremd of fortilizer offect on yield tended to be negautive beyond
the age of 1% mo, (4)

t

Lo JL007 VALLEL Tl PEKEIKA, A.S, 1984,
cienter de mandicon vm plantas com o e doiu ciclas
vegetatives, (Cannave production in plants with ore and two growth
cyeles), Bragantia 302 tbt7-6100 ., S, Lov Bney 3 Ref'. [Secao Raizes
¢ Tuberculos, Inst, Agronomice, 13,100 Campinar=CF, Brasil)

30125 MONTEIRO, DA, LORE
Producao de

Can:

wa, Seed.s Prunipg, Cuttings, Planting, Preduction, Cultivars, Brazil,

In 1980-81, producticn of (:
growth cycles.  Plant. with
oropruned to oa height of (¢ (SR
ay

eviluated in plants with 1 and 2
were o cultivated without pruning
Meowith | opeewth eyele yiclded, on
31.7C seeds/plant. 1lant With O oprewth oyolers, pruned or not, yielded
9 and £4.,0h Ceeds/plant, resp, Arthouph Yeit renulty were obunerved with
the unpruned plants, ¢ t dOosgraving, erop managenent,
and fruit b Iy + to the il i and overlapping
plants. The o not veour when the crops are
Erovr on poor B JOO0XT 0Dz 0059 0265 0276
G213 0478 pun g R

DO3  Energy Productivity and fTields

ezl
30126 PERFIRA, A0, LN L, U000 MONTELRO, D.A. 1964, Reguladores de
crevefmento nioproduoic Jdeopar Hoca, (Growth regulators in the production
Of cassavis), Braguntio 53,507 o 7p, Ft., Sum, Pt., En., € Ref. [Se-ao
Raizes o Tutercuios, i Ceoheronasico, 13,100 ampinas-SP, Brasil)

Cassavi, Flant gyt sucrtances, Boct productivi Y. Foliage. Brazil,

Gy Trh, ) F1owere ovolusted an growth regulators on cassava
in 2 field expt, in Campinas (Cae Paulo, B i1}, #lthough the treatments
used did not clid stem yields signiricantly, GA at 50 prm
terded to incre: ! Loy rel i whien ecansava cutting: were dipped or when
they were sconped during Vo, or owhen ~moL~old plant s were sprayed. (AS)

&

(s
Q9505 SiLVA, MLeE, HARCHEDAN, By AUDE, M.T. DA S, 16985, Avaliacao e
multiplicacao de elone: o ciltivare:s de nandiocn om Santa Maria, RS. (Nota
prévial, (Evalustion and nuitiplication of caccava clones and cultivars in
Santa Maria, KO (Advance notel)). Revista do Centro de Ciencias Rurais
15¢3) 211000, P,

Cascavie, Cultivars, Produetivity. Koo productivity. Agronomic churacters,
Brazil,

Results arc presented of a trial condueted with 5% cassava clones and cv,
to determine those with higher productive cipacities and superior agronaaie
characteristics, at the Federal U. of Santa Maria (Rio Grande do Sul,
Brazil). Root productivity varicd te tween B.6-67.8 t/ha in a T-mu, g ‘.Wth
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eycle. Mi-94, $18-7, and Mariva were the highest yielding ev. with 31.7,
21.4, and 67.8 t/ha, resp. The trials, however, were scverely affected

(100 percent leaf loss) by a hailstorm when the plunts were 90 days old.
(C1AT)

Goré
30820 TAN, S.L. 198%. Correlation: studies on the performance ol some
cassave varieties at five locations., MARD Research Bulletin 13(2):178-185.
En., Sum. En,, Mal., & Ref,, 11.

Casrava, Cultivars, Germplacm, ldentitication. Kainfall, Koot productivity.
Flant height, Germiration, Harvest index, Starch content. HON content.
Starch productavity., Field experimento, Maloyoia,

Sixtecn cassave var, were tested at 6 sites at bodifferent localities in
Medan, and Bangkok were shown to he highly
cdaptable, vaoh emerping pothe Lotop y.oolding var, in 4 ol the 6 sites.
At 1 of the I osites in UCerdang, and lowest in Pontian.
Pent soilo i Keburoane Fontian jroduced reots with relutively lower
ctareh ocontents than roots or the mineral coile in Serdang, Jitilawan, and
Correlation ctadies aton the siten revealod strong
Terh re ot Grd s tareh yields omonp mineral soil sites and
g : : It appears, therefore, that initial stages of selection
of Liph yielding olorer for current and potential oncoava production areas

Malayeia, Var, Black Twiy,

Yieldn woere hiphes

Tveated on ninerad socleoand another on peat,

precthuding the expentive jroctice of prebiminay evoaluaticon of clones over
Cororments, Sermination waro aise related among the sites
cites, It would appear that

may e corfined to

¢owide pange of e

on giineral colle, bat oot at stioen the

high ctarceh content pray be el ror ¢ location since it is highly
correlrted arony ail o the cite ni. Seweoa 0242 0243
(DAL I (P OO B IO SR YR & (e U3ttt 0312 031 03106

Q31T Q2304 CauQ O

DOY  Postharvest Studies

07
OSEI=YAW, &, 1981, The storage of cas

JCONL MNERAH, EVK.; sava (Manihot
esculenta) root tulers in soewdurt nediuwn contained in matted coconut palm
fronds, Acora, Ghana, Food Reoeareh Institute, Counedl for Seientific and

Industrial Recearch, Sp. B, Sum, En., & Refoy I,

Cassava. Storage. Footo. Foofeo, Gari, Drpanoleptic examination,
Small=neele Julpment. Ghana,

Y oeassava storape strusture wae designed and construeted froo matted
couennt palm ronds, The structure repained in pood condition in the field
(Legon, Ghanu) “or sbout € mo.  The structurc was used Lo evaluate the
storage perfornance of cascevi roots in moist cawdust medium.  Roots
stored for about 50 day:r. Orpanoleptic fosts showed thal the roots were
not suitable for paking fufu and o lors dish “ampesi' made with cooked
vepetable, but were ueeful for gari and dough. (AS)

0278
30804 BHUMIBHAMON, 0. 1980, Glucoamylases of & funpus isolated from a
rotting cassava tuber. MIRCEN Journal of fpplicd Microbiology and
Bictechnology 2(4):473-482. En., Sum. En., Es., Fr., 17 Ref,, Il. [Dept. of
Biotechnology, Faculty of Agro-Industry, Kusetsart Univ., Bangkok 10900,
Thailand]

19



Cassava, Aspergil lua, Enzymes, Peterieration, Thailand.

Glucoamylase produced by Aspergillus niger H-9 (isolated from rotting
cassava roots in Thualland) when cul tured on rice bran-SBM was purified and
characterized. Two types of glucoamylases wepe fdentified. The purifled
glucoamylases were round to be hemogenous on 7.5 fercent polyacrylamide gel
dise electrohoresis,  The mol. Wi, of glucoamylase T und Tl were

59, 400-72,600 ~id 43,000-57, 60C, redpe . The KEmovalues of glucoamylase 1 and
glucoamylase Il wure 12.% and €085 mg plucose/m) when soluble starch was
used as substrate,  The optimul [H of both ennymes was 4,0-5.0. The
Optimum tomp, for the activiiics of wlucoamylase 1 oand glucoamylase II were
60 and 70 degrec: Celsiue, respy Poth crzyme. wepre atable dn the pH range
3.0-£.0 and Lemp. atable below L0 degrees Celeiun, Both glucoany lases
Aot active on various kinds of starch and destrinp including raw starch,
Glucramylase 11 was, however, found to hydraoly raw starch better than
giucoamylase 1, (AS) Seeoalno s 0338 0587 0361

EQO0  PLANT PATHOLCGY

Lra
O OLOZANU, Joo, pady, Alternativar pava el conurol de enfermedades en
yuea, (Altermatives fopr o Vs disease control), Cali, Celonbia, Centro
[eternacionar o agrioul i Treopieal 20p. ooy 34 Rer, Tratajo
Presentado enora Beunibn de Tride e sobre intercambio de Germoplasma,
Cuntoenters 3 Moiommionto de Yoo, ¥oBatats, CIAT-CIP, 1087, [CIAT, hpartado
Alreo 6715, TLl1, Coloatin

L0854

Cavsavi, Dicea o centrol, Cultivation, Cuttirp

[SEPH anting, Selection,
Colambia,

Weeding, Hotatiorn. cropo. lesd

The diffoerent coodnvane control an carnaava, reported ag
efficient o that could be takern intc seceunt when designing Lechnolcgical
Packipes for o production, are foeds These ore cultural
control {erop rotetlon, plenting on Surrows, climination of crop residues,
distunce betweern piant s, seleection of planting material, weeding, and use
of irradintion), var. control, dienlenl control, biclogical control,
ervidication, an' qusrantine warcn, Tables are alro inelnded with the
results obtuined from the application of the diflerent cantrol neasures
mentioned.  There {54 peed Tor techne=-iogienl packages for the Integrated
control Ve diteaner, whiobochould pe reviced periodically and by
regions, adjustment s dceording Lo the ceological cliraurstances
(CIaT)

PRI
36138 PACUMBALG, NP, 1087, A sereening method o detecting resfatunce
against ca G obacterial hispht ii:eagpe PLytopatiologischie Zeitachrift
11901) -6, Fo., Sue, Fn, ooy b iPept, of Plant & Soil Seience,
Rlabama & & M Univ,, Normal, Al 35

Cassava. Xanthonons:s Cotfostris py, maninotic,  je: istance, Selection,
Cultivars, Symptomat vlogy. Field oxperimente, Zidre,

Incculation of the ik pathogen by wning o nodilfied pair of tongs on
1-ro.~cld ¢ o shools in the slasshouse and in the fiela (Mankewa,
Zaire) resulted i, Lytptome within 24-48 4 on rusceptible cannava lines
02864 and Mipelolongi,  Gum exudstes el dnveulaeted yeung stems and dieba:k
appearcd 7-17 and 20-p¢ days Jater, resp, Ko g mplons of CBB were observed
on ¢v, Kadunga Malambe, Symptom develojoent wnd CHB ratings on 3-mo,-old
castava shoots fn the g shouse and in the field were not consistent,
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diseace symptoms in the subsiequent erop as the level & of CAMD primary
infection in planti ng materinl inereesed. Plant height and stem dlameter
were alse adversely affocted and the yield o ity Irom severely affected
cuttings was reduced by 60-70 percent, (A3)

O0BY
29301 OTIM NabE, GuWe g INCOT, A0 190G, Frieot of eussava spaci i time of
planting and nwaber of shoot: oy the fneldence andg severity of the African
vatizava mosade discase, Ugindi, Sopepe Fecvarch Station, 10p. En., Sun,
Enoy & Her., 1y, Pajper procented ot the g Symporium 1STRC-AB,  Unudi 2y
Higeria, 198, [, e v Serioult sl Hee arch Stalion, P.C, Soroti,
Ugrianieda)

oL O e O Y L T S thite Spaclng, Cassava African menaie virus,
Vectors, Hpranis,

The eftects o« Shacing and time of plenting and Spacing and no. of shoots
AVE ol The rneldence and s rity of CAMD were studied in
SPlit-plot eapt, Caroave Oy temp., BH, whitefly population, CAMp
Yy were recorded ot | B0, dntervals beginng N 4 and
eleling Wome, aftep plonting,  Cagoova canapy temp, atgnificantiy 1nereased
Wilh dnorce. ey Spacing, wnule Kibowar ot Affected by ary of Lhe treatoent:,
Whiterly ropudation and the inesdeood o devertty of O Y drerened with
Curther ooy Ve planting, ol reached Lilghest
planted in Arp o Himitariy, CAMP i Tdence inereas Wilh artier dnercase
i chynificantly decrensed by dnceesoe inopo, of
tande The ef foets of the troestment s on Caly oo diseunied,

of' cas

lnceidenoe s

P

aQnocheLavy

sava spaeing and

v rhoot,/

Gor

300y pacurEARA, R, P, 1987, 2 method ror selection of tolerance Lo Afriean

CABLAVA Mosale vipgs, Phytopathologinohe Yoitnohri o V1804) 2212-216, Ep.,
Sun, s Desy 13 Rer, [Dept. of datural Resourcee: § Enviromental Studies,

. Box 1K1, Normal, AL 35762,

-

Alabomy Agricultural & Meehanivel Univ,, p,

Usa)

Cassava, Cassava African mosuic virus, Cuitivoras, Selection, Resistunce,
Zuire,

Detopping hastencd the dPbearanve of mesale symplons (nochoots off cassava
cuttings infected with CalVe The depree or plant o ecovery r'rom severe
rosale after cach detopping war the tnei: for ovaluation of CAMY tulerance,
In field sereening, detopping of Gonbouls dnfeated with CAMY 15
recommended for selcotion of toier: ! Yo the virus,  QOne detopping of
CAMV-infected :hoct s wye safficient te analyse toleranee lo el reliably.
Cut of %21 line. Yol wan foune ot tolerant, while 154 1 pen Wule
found to te moder CIY LUl Tnene fneluded the iines Gimbi MA 235,
(020455 x 2119)5 M 1o, Lombe prevaisusly deseribed as

W (AD) 023R 500

¢

Loty

EO06  Nematocer

0290
3C31G9 FRETTAS, OMVEVLL T MORA, ROML 1980, Comportanento de cultivares
de mandioca (Manihot e culenta Crantz) en relacao ao parasitiesms de
Meloidogyne trecopnite M, javanica (Nematoda, Heteroderidae) e cemparacoes
eom or teores de feido cianfdrico, (Purformance of cassava cultivars in
relation to pararitisn of Me'oidopyne incognita and M, Javanica (Nematoda,
Heteroderidae) and ccmparisons with hydrocyanic acid levels), Nematologica
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Cassava. Erinnyis ello. Entomology. Brazil.

Some of the physical and kinetic properties of a soluble cellobiose from
midgut cells of larvae of Erinnyis ello, which is active of
beta~-D-glucosides, beta-D-galactosides, beta-D-fucosides, and
beta-D-xylosides, are described. E. ello midgut cells display a
beta~D-glucosi-ase with M 129 000 and pI 6.8. The enzyme hydrolyzes
beta-D-glucosides, beta-D-galactosides, and beta-D-fucoaides at tha same
active site, ac inferrod from expl. involving thermal inactivation,
different inhibitors, and the competition between substrates. The enzyme
is almost inactive on a thioglycoside. Del ta-gluconolactone is a atrong
(Ki 0.85 microumole) inhibitor of the enzyme,  The hydrolysis of the
beta-bD-glucosidic bond catalyzed by the betu-D-glucosidase oceurs without
inversion of configuration, with a reaction constant p close to zero. These
data support the assunption that the mechaniam of the reaction catalyzed by
the beta-D-glucosidase involves the protonution of the substrate glyeosyl
oxygen, and the intermediary formation of & carbonium ion, which is
attacked by water from the front side. (AS) See also 0264 0361 0394

FO1 1njurious Insects and their Control

0293
30147 AYANRU, D.K.G. 1987. Effects of mealybug (Phenaeoccus manihoti)
infestation on ecassava yield compouent s and plant tissue quality,
Tropenlandwirt 88:5-10, Fr., Sum. En., De., 18 Ref's [Dept. of Microbiology,
Univ, of Benin, PMB 1154 Benin City, Nigerial

Cassava. Phenucocous maniboti. Pent damaye, Plant tissues. Analysis. Stems,
Defoliation. Root productivity, Carbohydrate content. N. Protein content,
Metabollaom, Nigeria,

Half of the stands of cannava vlone THS 41084 planted in field plots in
Ugbouro, Nigeria, in June 1903 were trected at 3-wxk. intervals against
mealybugs (Pheracocens wanihoti), usi ng fenitrothion, At 10 mo., aprayed
and unsprayed plants were cevaluated for mealybug infestations, canopy
height, and stem diameter, and harvested for yields and assessment of
quality. Unsprayed plants were completely defoliated and reduced (23
percent) in canopy height, while sprayed ones were free trom infestation
symptoms.  Dry stem and root yields of infested cassava were reduced
significantly (P = 0.01) by 39 and £0 pereent, resp., as compared with
those of noninfested plants.  Stem tissucs of infested stands were less
suczulent than those of noninfested, while the reverse was true for root
tissues., Stems and roota of nonderoliated as compared with defoliated
cassava were depleted in totual cartohydrates (28,41 vs, 19,06 percent and
70.72 ve, 65,13 percent, resp.) and ME eontents (W15 vs, 278 and 1033 vs.
951 keal/kg, resp.). On the contrary, tissues of infested plants eontained
enhanced protein contents {over 88 percent).  The dietary and other
implications of augmented or depleted asvimilates and anabolites in the
tissues, and their induction mechani:ms are discunsed, (A8)

Gouy
30483 BASTOS, J.A.M.; FLECHTMANY, C.H.W. 1082-1985, S{ntomas e daros do
dcaro do tanajod na manicoba. (Symptoms and dumage caused by the tanajoba
mite in Ceara rubber). Fitossanddade no.6-9:102-105, Pt., Sum. Fn., 1 Ref.,
Il. [CNPq, Caixa Postal 2071 JA, 60.000 Fortal eza-CE, Brausll}

Cassava, Mononychel lus tanajoa. Pest dumage. Manihot glaziovii. Brazil,
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The feeding damage caused by the tetranychid mite Mononychellus tanajoa to
the foliage of the Ceara rubber plant (Manihot glaziovii) is described.
(CLAT)

0295
30577 FABRES, G.; KIYINDOU, A. 1985. Comparaison du potentiel biotique de
deux coceinelles (Exochomus flaviventris ot Hyperaspis senegalensis
hottentotta, Col. Coccinellidace) prédatrices de Phenncoccus manihoti (Hom,
Pzeudococeidae) au Cengo. (Compared biotic potential of two coceinellid
aspecies, Exochomus flaviventris and Hyperaspis senegalensis hottentotta
(Col. Crecinellidae), predators of Phenacocceus manihoti (Hom,
Pseudococcidae) in Conge). Acta Cecologica Qeeologia Applicata
6(4):339-348, Fr., Sum. En., Fr., 1% Ret., Il. [IBEAS, Campus
Universitaire, Avenue de 1'Université, 4000 Pau, France]

Cassava. Phenacoccus manihoti. Predators and parasites, Insect biology.
Biological control. Congo.

Cultures of Exochomus flaviventris and Hyperaspis senegelensis hottentotta,
the 2 main cocelnellid predators associated with the cassava mealybug
Mhearcoccts manihoti in Congo, “rere used in the lab. to study their biotic
potentiai, Data on life eyele, dwation of development instars, sex ratio,
feeundity, and rength of femule 1ife are pgiven,  The Laughlin's capacily
for increuce was calculated rfor vach opec 0.0 for B, flaviventris and
0,07 for H., senegalensis hottuntetia, with net reproductive rates P
of 66.6 and 123,7. Thu variation: of the abundance off the predators were
followed in & cavsave fleld and ¢ red with the populatvion dynamics of
the mealybug throupghout the dry aoof 19749, The 2 specles chow great
girferences in their fecundity, durdtion of adult life, and time of their
intervention during the pest cutbecak. Several bhypothesis are discunsed to
splain the low blotic potential of E. tlaviventris and the failure of H,
senegalen: hottentotta to inercase ite population scon enough to play a
roiv in the repulation ol the pest, (A5)

(2at
L5 FARTAS, ALVH.N. 1985, Hysliodes vitrens Distant, 1884
(HemiptersoMicidae), un prodador de Vatige 1iludens (Drake, 1773)
(Hemiptera:Tingidae) enm mandioca, no Babia, (Hyaliodes vitreus
(KemipterasMividae), & predator of Vatign illudens (Hemiptera:Tingidac) in
cascava in Bahia), Revicta Bracileira de Mandioca W(1):123-124, Pt,, 4 Ref.
[EMBEAPA, Contro Waclonal de Peog de Bandioca ¢ Fruticultura, Caixa
Pountal 007, B, 380 Crus das Amoes , Brasill

and paracites, Bracil,

Cacsava, Vatipa illudens, Prodator:

Field obrervations of cassava crops in Crus das dlmas (Bahia, Brazil)
deteeted a biological control agent preying on Vatiga jlludens, a cassiva
pest increacing in importance and mainly occurring during the dry ceasons.
Adult speeinmens of the predator were identificd an the species Hyaliodes
vitreus, The damuge caused Ly the pest g briefly deseribed and distictive
wmorpholopical characterictics of the predator are mentioned. (CIAT)

0297
30BN FURSCH, H. 1687, loeue afrikanicsche coymnini~arten {Coleoptera
Coceinellidae) als fretetafeinde von Manihot-Schadlingen. (New African
Seymnini specles (Colvoptera:Coccinellidae) an predators of Manihot pests),
Revue de Zoologie Africaine 100(4):387-394. De., Sun. De., En., 14 Ref.,
11. [Universitat Passau, Postfach 25 40, D-8390 Pascau, West Germany ]

Cassava, Phenacoccur manihoti. Predators and parasites., Biological control.
o
Africa.
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Three new Scymnini species are described as predators of the Manihot pests:
Nephus phenacoccophagus, Diomus hennesseyi, and Clitostethus
neuenschwanderi. Determination is made casier by differential diagnoses
and numerous figurcs., ALl known facts aboul the biology of Clitostethus
Sp. Were Laken into account. (AS)

0298
30154 JAMES, B.D. 1987. The cnsoava amealybug Phenacoccus manipoti Mat-Ferr
(Hemiptera: Pseuducoceidae) in Sierra Leone: a survey. Tropical Pest
Management 33(1):61-66. En., Sum. En.. 9 Ref., I1. [Dept. of Zoology,
Fourah Bay Collepe, Univ. of Sierra Leone, Freetown, Cierra Leone]

Casseva, Phenzcoceous manihoti, Pest damage, Maps, Biologiuval control,
L 7y

Sterra Leone,

A survey undertuken in Sicrra Leone to map the distribution cf the

sava mealybug (Phenococeus manihoti) and to identify ways in which it
was spread (naturally and by bumans).  These features would then become
inputs te a contrel program, The pest was 'ound to be firmly cctablished in
the western part of the country and is progressively extending to the
provineial arcas. Al available caroovo ver, are susceptible to the
intect, and the damepe iso capeeially significant on the late-planted crop.
Eiologiecal control, fop mple by gpround rele ol exotic hymenopteran
parasitoids in the dry ccason, e pecor v long lasting strategy to
undermine the pest's statur oo o constraint feod production, (AS)

u.san

30460 ERAAIIEVEL D, AUHG VAN
sey allocation by Fpidinoo :
parasitoid of the cuasrnve dybug, Fhenceocous manihots
(Bomoptera:Pucudocor o dae) . Hededelingen van de Faculteit
Landbouwwetens dhappen Hijkruniversjteit Gent 5103a):1067-1078. En., Sum.
En.o 10 Ref, . 11, [oubfaculteit Biolopie, Rijkeoumdversiteit Leiden,
Kalnerstraat (3, PUH, 94915, 2300 KA Leiden, Hedereland)

1980, Host-ctage selection and
loperi (Hyneroptera:Eneyrtidac), a

Cascava, Fhenccocoun manihoti. Predutors
Laboratory experiment:..

d farasites, Hntomology.

Host-stuge selection and cey allceali on of Epldinocirsis lopezi were
investigated to aid in an evaluation or Y. lopezi as a biological control
agent, E, lopeni v sWere of fered host-patches consi sting of various
cassava mealybug stag Parasitord and mealybug behavior was observed,
parasitized mealybugs were reared, and their growth recorded. E. lopezi
preferred 3rd inctar mealybugs relative to 2nd and 4th. First instar and
adult mealybups were the least preferred stagen, . lopeai females can
discriminate between paracitized and unparasitized hosts and usually reject
the rormer, The wasp marke parasitized hosta externally., Most females
cmerged from 3rd instar mealybues, less from 4th instars, and least from
adults.,  Second ins.oar mealybugs produced almest excl usively males
(survival irn tst instar mealybugs was neglipible), Mealybug size at time
of parasitization was not correlzted with size of the emerging wasp;
hewever, mealybugs containing female larvae grow larger before meml fying
than mealybugs with male larvae, This growth pattern was most apparent in
3rd instars, lesc zo in dth, and absent in adult mealybugs.,  Mummy size
predicts the cize of the emerging wasp well,  For female wasps size is
correlated with fitness. In the cultwes larger females are more often
insemirated than rmaller. Moreover, larger females have greater success in
piercing tre host's skin, and live longer without food than smaller
remales, FE. lopezi appears to maximize the fitness of her of fspring by
preferring and allocating the highest percentage of females to 3rd instar
mealybugs., (AS)
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0300
30580 LAL, S.8.; PILLAI, K.S. 1980. Efficacy of certain pesticides in the
control of thrip Retithrips syriucus on cassava. Indian Journal of Plant

Protection 8(1):29-3%, En., Sum. En., 12 Ref.,, Il.

Cassava, Thrips. Insect control, Inseelicides, India,

Tests were performed with 28 pecticlides during 19706-78 against the thrip
Retithrips syridcus, & cassava pest in Ferala, Irdio, mong 21 pesticides

tested during 197t, 1% were promising and recvaduated during 1977. Eleven
penticides round promlcing stod during 1978, Fiunal resulls showed
that mepocrotophe: and leptophos at 0,03 percent and demeton methvl and
fenthion at 0,09 percent were cuperior in controlling R. syriacus, The
peoticides from the viewpolnt of oifeotiveness (based on 3 yr »of cystenmatic
study) cun te svored an follews: moncorotophos, leptothos, deme'on methyl,
ry thicmeton, dimethooe, and

fenthion, formethion, dicretophos,

thonelone, (A3)

G0
ECLONGO, A, TERHRY, F.H.; ADENIJT, M.O. 1987, A
o ecused by Poeudotheraptus devastans Dist,
(Heteroptera: Corcidae), Tropieal Pest Monagenent 33(1) :3%-38. En., Sum,
Er., 106 fier., 11, [National Proproamne Manioce, B.P. 11635 Kinshasua 1, Zairel

30108 MU
¥

diccare=like injury onocal

rduricus Inneets,

Cavvava, Peudctherngptur e s Pent daiye,

Nigepio,
to Ceeaing by Trewdothersplusg
rovedr thal carcoava plante are more

devantanns

Choervation ltdicate the

patn Peqades
teeding hobit of Toodevartans forocortain

ween the no, of lecions and
to duratinn o Jeeding., (AS)

ceveroly datogped

stenee of i prel

clones, end there were Ditear roeiantronvhaps e

the dnceet populatice, wWith come relation

20055 aocavi production by
neoareda of Sombn, Molawl. In
oy Murphy, S0T.; Heobertoon,
et en b of ciriava preen miteg regional
t, United Kingdom,

oL Control, ppetU=%30 Eney Sun. Eney, b

cuby
Gruoathend, A

Toa Dy edey

Taid, Troccedrpro, A

Lraining wort
Cammorwealth ITnstioute o ¥

el oy 10,

a, oot nlt Poovirus, Termites, Mononychel lus
tanujou., Hoot | ty. il
The eftects of incidence on ava productivn by oubsistence farmers

were studied in Somta paWi. Sixtecn gurdens (av, cice, 0005 hal) were

planted to var, Mehilinpunoe (18-me. prowth eyele); datn on the ei'fect of

CAMD on var. Manyokola ((-mo, prowth cyele) are aloo precented, Av,

planting Jensity was 9046 plantu/ba, Figh incidence off the canrava green

mite (Mononycherlus tanajoa), an unidentificd termite specier, and CAMV
t tens killed about 1% pereent of planted cuttings,

tas found,  While te

CAMY reduced root yield by abeut BCG percent.  The offvet off the green mite

i oarill to be evalustods and Zonocurur elepans can conpletely desteroy a

inge o ilied by termites be
T

crop when pru.ent, TUo L recanhended Uit catt
veplaced, and diceare=rrec cutlings be ursed. (CiAT)

0303
30806 NEUENSCHWANDER, P.; HENUESIEY, R.D.; HERREN, H.R. 19€7. Food web of

insecta associated with the cassava mealybug, Phenacoccus manihoti
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Matile-Ferrero (Hemiptera: Pueudococeidae), and ivs introduced parasitoid,
Epidinocarsis lopezi (De Sunts) (Hym(:nupl.era:Encyrtidac), in Africa,
Bulletin of Entumological Research T7(2)Y:177-189, En., Sum. En., 39 Rer.,
Il, [International Inst, of Tropfceal Agriculture, P.M.B, 5320, Ibadan,
Nigerial

Cassava, Phenucoccus manihorg « Predators aid parasites, Maps, Africa,

About 130 species of parazitolds and predators are reported, most of them
for the 1st time, to he ssocfated directly or Indirectly with the cassava
Fest Phenicoccus manihoti and 1ts parasitold, Epldinocarsis lopezi, newly
Introduced into Africa ay o blologival control dagent.,  About 20 species are
conmon,  The uspecien are grouped in 11 guilds, which include the indigenous
hyperparasitoids, which or{gs nally asttacked mrasitoids of other nealybugs,
the predators with which E.o lopeni competes for the same food source, and
thelr antoponint o, {A3)

01404
30479 SALES, FoloMo s ALVES, VoP 0L GOMES, N.G.; ALVES, M.T. 1982-1985,
Vulperabilidade de abpumis culturan a sagva do nordeste, (Vulnor'ability of
sane crops to the northeantory leaf-cutting ant). Fitossanidade
no.6-6:73-80. pt,, Sum. En., 3 Bef.y T1. [CCAJUFC - Caixa Postal 3038,

6.0, 000 Fortalesa=Ca, Hraoil

Cassava., Atta, Pest dumige, Resiobunee, Brazil,

Studics in an arca o Cear&y Braszil, with V.91 nests of Atta opaciceps/ha,
showed that cansava o, Gine Verde, cotton TAC-19, and maize Centralmex
were the least vulneratie erops, with 16012, 23,84, and 33.52 percent
samape, resp,, 60 days after g anting,  These data indicate the possibility

of coexiitence b tween Ao ofuciceps and these crops, (AS)

0304
30810 VAN LHIESCHE, E.GLo; BMLLOTI, Aoy HERRERA, .0, CASTELLO, J. A, 1987,
Hout feeding ang Cvijositor 1nsertion ar osources of mortality in the
medalybug Phenscoecus Berrenf cauned by twe erncyrtids, Eptdinocarsis
divercicernis ang Aceraptigen s Coeeofn, Entomclopia Experimentalis et
Applicata Gd(1) 1972100, Ty fumlokne, Fro, R ORer. [Dept, of Entomology,
Univ, or Manrachuset te, foberat, M 01003, USA)

Cassava. Fnennceoecus nerrenic Blolopiead control. Predators and parasites.
Entemology. Colomtia,

iates of mortulity of the cassave weal ybug Phienacoecus herreni from host
feeding and Fiercing (ovipositor Insertion and its consequences) by 2
parasitoids, Epidinoearsis diversicorniz and Acerorhagus coccuis, are
reported.  Female 1D, 3 versfeornis killed cagsava realybugy through host
feeding and piereing,  Paracitoids fed on 9 percent of 592 hostsy in which
ovipusitor insertion wa: adifeved.  For hoste which were attacked but not
fed on, wortality in the st 72 h Wan o significantly greater than that of
controly and was highest in the 1st wyrphal instar,  No host feeding by A,
coceols was obiserved in 494 attacks, Mortality due to plercing was
sigrificantly greater than control values, put did not differ between host
life stages. (48)

0306
30132 VAN DRIESCHE, R.G.; BELLOTTI, Ay HERRERA, c.J,; CASTILLO, J,A.
1987, Hout Freferences of two eneyrtid parasitoids for the Columbian
Phenacoecus spp. of cassava mealybugs, Entomologia Experimentalis et
Applicata 43(3):261-266. En., Sum. En., Fr., 13 Ref. (Dept, of Entomology,
Univ, of Massachusetts, Amherst, MA 01003, USAY
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Cassava. Phenacoccus minihoti. Predators and parasiles, Entomology.
Colombia.

In a choice test among & life stages of Fnenacoccus herreni, Epidinocarsis
diverasicornis uard its antennae to examine adult and 3ra stadium females
more than othe: ::iages and preferenticlly attempted to oviposit in these
plus 2nd stadium J -aleas, Success of ovipositor insertion was unaffected
by host stage. The utcome of these tehaviors was preferantial oviposition
by E. diversfcornis i the large remale host stages, Acerophagus coccols
al so preferentially amined larger female mealybugs (2nd and 3rd stadlua
nymphs and adulta) core than cther atapes and successfully inserted {ts
ovipositor in these atages pore often than in 2nd stadiun male nymphs and
male cococns, resulting in a similar preference In this aspeeles for larger
female host stages. When given @ choice between aduelt female hosts of 2
species, P, herreni and P, gossypii, E. diverasfcornis exhibited a clear
preference for P. herrend whereas A, coccois preferred P ogoasypii. (AS)
See aleo 0285

F03 Injurdious Mites und thelr Control

GH07
30808 BRAUN, A.R.; GUERKERC, J,M.; BELLOTTI, A.C.y WILSON, L.T, 1987,
Fvaluation of possible noniethal side erffects of permethrin used in
predator exciusion experirments tu evaluate Anblysedas Imonicus (Acari:
Phytoseiidae) in biolopl- al contrel of cussava mives (Acari:
Tetranychidae), Envirorm Entaaclopy Yhik; 1101 <1018, En., Sum, En., 18
Ref., 11, [CIAT, Ayartade afreo 67177, Cali, Colombdal

Canrava, Mite control, Yononyohel Ius progrecivas, Uetranychus urticae,
Acaricides, Biclogical control., Mite taclopy. Colombia,

A study was conducted to determine the dmportance of nonlethal effects when
permethrin 4o used in the field to exclude jredators of the canseva mite
complex, namely Amblyseius Hmonicus, an ifmportant predator of
Mononychellus progresivus and Tetranycehus urticae.  Lab, and field tests
provided no evidence for yhytostimuletion, change dn cassava nutritional
quality, or increased spider wmite fecundity; hewever, abundance of
nontarget arthropode was signd ficantly recueed in permethrin-treated fleld
plots. A pessible repellency effect of percethrin on M. progresivus was
suggested under lab, conifvions,  Jmplications of repellency and lowered
abundance of nontarget speciesn for field use of permethrin as o predator
exclusion agent are discusced. (AS)

0308
28547 CENTHO INTERNACIONAL DE AGRICULTURA TROPICAL. 148, Acaros presentes
en el eultivo de la yuca y su control; unidad audiotutorial. (Mites present
in cassava crops and their control; audicotutorial uut), Contenido
clentifico Bellotti, A.C.; Reyes, J.A.; Guerrero, J.M.; produceibn
Fernidndez 0., F. Cali, Colembia. 99 diap. color % x % wm.; 1 cassette 33
min.; guibn 23p.; guia de estudio 36p. Ea., 11,

Cassava. Injurious mites, Mite control. Audiotutorial, Colcmbia,

Extensive information is presanted on the biology und control of the
different mite speceles attacking cassava. Integrated control is explained
in detail; in this way better advantage is taken of lhe natural factors
available and unnecessary applications of acaricides are avoided. (AS-CIAT)
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0309
30826 GUTIERREZ, J. 1987. The cassava green mite in Africa: one or two
specles? (Acari: Tetranychidae). Experimental and Applied Acarology
3(2):163-168. En., Sum. En., 24 Ref., I1. [ORSTOM c/o I.A.M., 3191, Route
de Mende, 34060 Montpellier Cedex, France]

Cassava. Mononychellus progresivus. Africa.

Parallel courses of research in South America and Africa with respect to
the Mononychellus complex, in particular the cassava green mite (Acari:
Tetranychidae), are examined. Strong arguments indicate that a single
taxonamic unit corresponding to the species Mononychellus progresivus
boreste, 1981, was Introduced in 1971 to Africa from South America. (AS)

0310
30127 LAL, S.8.; PILLAL, K.2. 1984, Relative e ficacy of certain
pesticldes apainst red mites, Tetranychus neocaledonicus Andrte and
Tetranychus cinnabarinus (Boicd.) on cassava in Kerala, Indian Journal of
Entomology H6(3):303-309. En., Sum. En., 14 Ref. [Central Tuber Crops
Rescareh Inst,, Trivaoadrum-6945077, Indial

Cassava, Tetranychus necealcedonicus. Tetrany chus cinnabarinus,
Insecticlden, India,

Elghteen pesticides were evaluated under 3 field trial s in Kerala, India,
against red spider mites (Tetranychus peovaledonious and T, cinnabarinus)
on cassava during 1976-77. Monocrotophios, dimethoate, dicofol, phosalone,
and ethion were reovalunted during 1677-78 under 2 field trials, The
treatments were roplicated 3 times in a randemized block design., Mite
populations were recorded tefore and 2, 7, 15, and 30 days after treatment.,
Honocrotoptios at 0,02 any 0,04 pereent was signiticantly superior to
phonalone, c¢thion, and Jdimethoate at (.03 percent and dicofol at both
conen,  Dicofol at 0,03 percent wis ineffective both In initial and
residual effects, (AR) See aluo 0302

(00 GENETICS AND PLANT BREEDING

GO1  Breeding, Germplasm, Varicties and Clonea, Selection

031
30848 BUENG, A. 1986, Avaliucao de cultivares de wmandioca visando a selecao
de progenitores para cruzamentos. (Evaluatlon of casuava cultivars to
select parents for crow: reeding) . Heviata brasileira de Mandioea
Svl)ies=si, bu., Sue, En., Pt., 18 Het., 11, [EMBRAPA, Centro Nacional de
Pesquiza de Mandioca e Fruticulture, Caixa Foatal 007, 44,380 Cruz das
Almas-BA, Brasi])

Cassava, Cultivars. Ceicetion, Genetics. Genotypes, Root productivity,
Foliage, Harvest index. Roots. Starch content, Statistical ana.ysia,
Braszil,

Cassava ov, were scercened over ) crop years (1980-8%) in Cruz das Almas
(Bahia, Brazil) to neleot superior ev, to be used as parents in
crosubrecding programs,  Of 146 initial ov., 12 were selected.  All expt,
were randomized complete blocks, but In 1980-81 and 1981-82, split plots
were used and ev, were evaluated with and without chemical fertilization,
The last crop year harvesting was carried out at both 12 and 20 mo. after
planting. Fertilization had a positive effect on root and aerial part
yields but did not affeet HI or starch content, Genctic variance was



overestimated when calculations were based on data from only 1 yr, due to
the magnitude of the effecet of the yr. x cv. intcraction. Cv. performance
should not be judged by itos behavier in only 1 yr. Selection was cqually
efficient in fertilized and unfertilized soil, Koot and aerial pari ylelds
were mors influenced by enviromental variation than Bl and starch content.
The ev, Var., 77 and ¥ Mex=5%9 preduced high poot yilelds al 12 mo, after
planting., Muaria Pau and Arrebenta Burre chowed high staren contents at 12
and 20 mo, Cy, Maris Pau, Aipim Brave bBrancos TAC H-6b, and M Mex-59 showed
high root yic:ds inerements at 20 mo. after planting, bul only Maria FPau
kept @ bigh starch noatent.  Alpim Bravo Branco, Maria Pau, Paulo Rosa,
Var, 7/, and Maracolia were pecontietded for cultivation, and M Mex-%9, CH

Gobisa, Arretenta Baorco, and 1TAC were selected as parents o

crosabreeding. {AS)

[URA P

oA 196, Hineros adequuade de cmbientes para avaliar cultivares

30852 BUE
de mandioca, (Adequate number of envirowments to evaluste casnsava
cultivars)., Revista Brasrleira de Mandices S01):853-030 Pt,, Sum. Pt., En.,
8 Rel',, Ii1. [EMBHAPA, Centro Nacional de Pesguica de Mandicca e

Fruticultura, Corxe Postad 00V, B4HLU380 Crus dar Almas<BA, Bracil)

Cassava, Cullivares, deneticn, Genotypes. Hoot productivity, Foliage.

Bracil,

sopnitude of roureers af variation in

An o attemp

Several e ooy, conducted over ceveral years and

voni e reglion)y from these estimates,

Tocation:
vep oo tions necensary feroaopreclise

no, of envirot

[BIH (,;»f N

gefinition of the yiold potent ol of & ov, war valeaiated, Data were
obtained from the Viterature, The wgrnitude of coch varianee component was
determined by adeguete handlingg of vielues and expected values of the mean

int analyre: e adoejunte no, of envirorments wan

sywires in the
calceculated Ly
combirat fo
phenotypic va AEORY due Lo nongenetic
caunes, i Bania o wne varionee of oev, yrointeracetion was high and in the
humid tropies, ov, ¥ rocaticn and v, x leeation x yr interaelions were
more fmportant, For Bahien envirvorsental conditions, evalustion in 1
location must te conducted over ol least 4§ yr with 4 preplications,  In the
Amazonic regien, ev. evalunlion should be corducted in 7 locations over Y

timating the variance of @ ev, mean for several
3 ton, and replication, Mort of the total
N

ool year, [

Liun oamony ov, 16 ot

yrowith U replications,  Thic {o the min, requirement for cassava ov,
recanmendction in any eduphocelimntic region. (AD)

0311
30597 BUENG, A. 1980, Principsais cultivares de mandjoes indicadas para o
Centro Sul, (The most important cassava cultivars for the central south
region of Bracil), Crus das Almas<BA, Brasil, Ewpresua Bracileira de
Pesquisa Agropecufiria. Centro Nacional de Pesquisa de Mandioca e
Fruticultura. Circular Téenicu no,11. 26p. Pt,, 10 Ret', [Centro Hacional de
Pesquisa de Mandlioca ¢ Fruticultu 44,280, Crus das Almas-Bd, DBrasil)

Casrava, Cultivarg, Tdentification, Celection, HBrazil,

The main reasults obtained Letween 1980-85 1n ¢ v breeding for the
central -western, coutheastern, and scuthern regions of Brazil are
summarized, The following cv./clones were outstanding in the resp.
Brazilian statec: Distrito Federal: TAC 12-829, lracema, and Mantiqueira;
Mato Grosso: Variedade 77 and Aipinzinho; Minas Gerais: Aipim Gigante, IAC
12-829, and Branca de Santa Caturine; dao Paulo: Branca de Santa Catarina,
Iracema, and IAC %76-70; Easpirito Santo: Juliao Roxo, Pao do Chile Sul,
Veada, and Unha; Rio de Jareiro: Manjari and Surui; Santa Catarina: Mico,
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Aipim Gigante, and Mandim Branca; and Rio Grande do Sul: clone MG 94,
Selected data on yields, agronomic characteristics, and composition of the
Yar. are provided., (CIAT)

(314
30480 BUENO, A, FURUDA, W.M.G.; CARDOSO, E M.Ro; DANTAS, J.L.L. 1985,
Selecuao de genbuipos de mamtiocs no troéplaeo Guidu, (Sel cetion of cassava
genotyres in the humid tropics), Revista Brasilefra de Mundioeca
BO1)107-116. pt,, Sum FLow Enoy 11 Rel, [EMBRAPSA, Centro Naclonal de
Pesquica de Mandi oo o Fruticultura, Caixa Pontyl 007, 44,380, Cruz das
Alman=-BA, Brocil)

Cassava, Gerotypes, Cultivar., Selection, Haprvent index, Roots, Foliage.
oot produectivity, Bragil,

Puring 197880, 400 introduced casnava genctyres at the Centro de Pesquisa
Apropeculnia do Tropieo Mmido in Belen (Para, Brazil) were screened,
Resutts showed that tn the Lt yr the variahility among genotypes for root,
Canopys and total plant wt, woe farger that it wan for 41y which was leys
affected by envirom ntal variation:, Cv, means werpe targer than clone
Beans betoovs v faneer wope patler. Several elones “howed larger root
yields than the tog “Yooo Inothe na oyoar the seiveted population showed
lareer meane ane Vartanee: ror o the g, o roots, canopy, and total plant,
as compared with tie oripinal popuiation, Dome vy showed high root wt,
in both Years; howevor, only 1 oclone had stanle behiavior across Years,
sugeesting a sipmitiennt Ernotyie woenviroment tnteraction. In the 3rd yr
none of the neleeted REBOWY pes ylelded more than eve Juraré, but several of
thar were better than Tataruasa, copeciaily olopen CPM 11-01 and CPM 16-06.
Fercent starch  and tontiequently ctarch yield, of clone CPM 11-01 was
higner than thory or evie durard, (AS)

G316
28551 CENTRE ERELCTONAL Dh AGRICULTURA TROPICAL, 1982, Intercambio
internacional e clones de yues in vitro; unidad audiotutorfal,
(International sxehange of dnovitrg cansava clenes; andiotutorial unit),
Contenldo cientifico Roes, WoML: produceién Fernfindes 0., F.; colaboracibn
Redrigues, JoAcy Marla, G, Cali, Colembia, 72 diap. coler b x 8 em, ;o
cassette DO oming; puibn 17pe; pufa de entudio d0p. Ea,, 11,

vassava. Tissue culture, Germplasmy, Audiotutoriag, Colombja,

The procedure 'of lowed for thipping and recelving cannave sermplasm among
countrics fs deserited in detall; precautions that should be taken with the
material until plant establirhment s ndiieved in the field are also glven,
(AS~CTAT)

G316

30478 DANTAS, JULLLL g BNDO, AL 198k, Batlmativas do coeficiente ge
determinacao fenotiplica o progresso penético para mandioca em programas de
selecao no reconcavoe bad zno, ( imation of the coefficient of genotypic
determination and genetic progress for cansava In seleotion programes in
the Bahiun "Reconcavo™), Revist g firasileira de Mandieoan hit):61-11, pr.,
Sum. Pi., En., 15 Ret'. [EMBRAPA, Contro Hacional de Pesquira de Mandioca e
Fruticultura, Cajxa Partal 007, 44,380 crus das Almas-BA, Brasil)

Cassava, Genoticu, Genetic varfability, Sel cetion, Genoty pes, Reat
productivity, Foliage. darvest fndex, Brazil,

The genotypie variability of cassava germpl asm regarding traits ofr
agronanic value wag evaluated to estimnte genetic parameters and to verify
the efficiency of the selection procens, Data were obtained in var. trials
34
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under field conditions in Cruz das Almas (Bahia, Brazil) in 1980-81 and
1981-82. A randomized corplete block design was uscd with 4 replications
having different fertilizer treatments, Broad genotypice variability for
geveral agronamic characters was obuserved; this could be explored in
cassava breeding programs, From the Joint analysis of 56 genotypes
selected in 1980-81 and later tested in 1961-82, the effects of year and of
the interaction treatment x year wer~ highly significant for the € traits
studled, Selection percentage of less than 15 percent should be avoided
when selection for root production i based on exptl, observation for a
single crop year, The exdstence of residual genetic variability among
genotypes selected In the 10t eycle war verified by eatimates of the
coefficients of genotypice determination before and after the selection
process, (AS)

G317
30467 FURUDA, W.M.G.; BUENC. AL 198%. Anfllie de estubilidade em
cultivares de mandicea., (Anidysis of stubility in cassava cultivara).
Revista Brasilelira de Mandioca H(Yiith<p6, it,, Sum. Pt., En., 13 Ref., Il.
[EMBRAPA, Centro Nucional de Pecquice de Bundiccea e Fruticultura, Caixa
Postal 007, Cruz dan Alwas-BA, Hrasil)

wir, Cultiviars, Genctlyper, Selection, Adajlation, Koot productivity,

The stability of root and avris! part production of 11 cassava cv, was
studied during & yr (1977<78, 1970-80, 1080-81, and 1981-82) at the Contro
Kaclonal de Pesquica de Mandioe: e Fruticultura in Cruz das Almas (Bahia,
Brozil), A coempletely randuaniced design was used with 2 replications, The
interaction cov, x yr was slpnificant only for rool production., The crop
years of 1070-H0 and 196182 were the least favorable for root and aerial
part production; ernviromental indexes were below cero, The stabllity
pardampeters considered were the mean er regression ceefficlent and the

variance of the deviationn fron linear reprecssion, Over 50 percent of the
cv, thowed medn root ylelds higher than the overall mean. Kegreasion
cocefficlent values varied from 0.2101 to 1,379, Deviutions from linear
regression varied from 15600 to 64,6388, nuggesting that the ylelds of
same ov, had good predictablility,  The ceef'ficlents ol determination were
approx. 90 percent for most ev. When all stability parameters were
considercd, cv. BGM 120 {(Paulo Rosa), BGM 141 (Variedade 77), and BGM 198
Maracana) showed higher ctability for root production and capacity to
adapt in low ylelding enviromentys, 1t was concluded that for the
selection of stable casnava ev. wll 3 stability parameters should be
considered, (AS)

0318
27662 LORENZT, J.O.; MONTEINO, D.A.; PEREIRA, A.S. 1985, Mandioca (para
indastria): TAC 12-829, (Cassavia (for industrial purposes): IAC 12-829),
sgronamico 37(2):90. Pt.

Cassava. Cultivars, ITdentitication, Industrialization, bracil.,

The botanicad and agronanic characterfatics of the imoroved cassuva ev,
TAC 12-829 (to be used us @ raw miaterial for industrial purposes in Brazil)
are sunmarized, Cutotandling characteristics are its high productivity (39.1
L/ha in exptl, conditions), hipher ctareh content and lewer toxleity than
other traditional cv. used in industries, improved soil coverage (thus
providing betier weced and noil crosicn control), end rescscnable resistance
to CBB., Additionally, the rool sive and thape of thas  cv. meet Industrial
requirements and yielda are St percent hipher than those produced by the
currently cultivated var. Branca de Sunta Catarina, (CLAT)




0319
30812 NG, Q. 1986. Germplasm collection and conservation at 11TA.
PGRC/E~ILCA Germplasm Newsletter no.13:33-36. En., [IITA, P.M.B, 5320, Oyo
Road, Ibadan, Nigeria)

Cagsava. Germplasm. Genetlics, Plant treeding. Nigeria,

An account is glven of the getmplaam collection at the lnternational
Institute for Tropical Agriculture {Nigeria) and the methods for ity
conservation. Of the more than 29,000 accessions of 15 crops, 3000 are of
root and tubcr crops; of thesc, 2000 are of Manihot esculenta and another
48 of wild Manthot spp., ‘The disteibutlon of gernplasm between 1978-84 to
the different continents (over 50 countries) in listed, (CIAT)

0320
30133 VILELLA, 0.V.; PEREIRA, A.S.5 LOKERZT, J.0.; VALLE, T,L.; MONTLEIKO,
D.A.; RAMOS, M.T.B.: SCHMIDT, M.C. 1985, Competicao du clones de mandioca
seleclonados pars mesa e indGstria, (Competition among cassava clones
selected for tunle and industrial uses). Bragantia 44(2}:559-568. Pt., Sum.
Pt., En,, 9 Ref. [Hstacao Experdoental de Pindamonhangaba, lnst,
Agronamtics, Calxa Postal 28, 131.100 Campinas~SP, Bragpil)

Cansava. Cultivars, Selection. Hoot productivity., Human nutrition.
Industriallzation, Brazil,

From 1981 to 1984, 40 cassava clones, derived from scveral intervarietal
crossings, were evaluated for rootl yields and other characteristices., Four
trials were carried out {n Samplnag and 4§ in Pindamonhargaba (Sao Paulo,
Brazil) ir completely randamized blook designs with 4 replications, Each
trial hid 13 treatments, 3 of thun as checks, Thirteen promising clones
Were nelected and retested again in another trial at both localities, using
the tane methodology., Al aough none of the clones cutyielded the checks
(SET €0 - Bronoa de Santa Cutarina, 1AC 12-829, und 1CA Mantiqueira), IAC
DI0-T0 Crrom the erose SEY 797 - Quro do Vale x TAC 14-18) had good
characteristlies comparable with those of sweet cassava, A new trial in
conplnes fn 198384 conpared this elone with other sweet cassava var,; SRT
io= Guaxupl was used as cheek.  Results showed that, in rclation to sweet
ansave var, presently eultivated, TAC S76-70 presented agriculturai and
cullpary advantapes: top plant ardittecture, greater productivity,
resistonce to CBS, accoptable root appearance and cooklnyg quality, and
yellow f'lesh, (A5D)

011
276063 VILELLA, 0.V, PEREIKA, Ay LORENZT, J.0,; VALLE, T.L.; MONTEIRO,
D.AL; HAMDS, M.T.L.; SCHMIDT, K.C, 1608%, Mundioca (para mesa): IAC $76-70.
(Cansava (for food): [AC 576-70). Agronunico 37(2):97. Pt.

Cassava. Cultivara, Identification. Human nutrition. Brazil,

The votanieal und agronanic chardcteristies of the {mproved cassava cov.

IAC 576-70 (Lo be uoed as Leod in Krazil) are summarized, Outatanding
chardeterlstico are ity higher productivity (21,4 t/ha) comparced with other
traditionui reod cv. (46 percent more than Jacana and 590 percent more than
Guaxupé), reasvnable resistance to CBB, less cooking time, attraetive
external appearance of roots, dabrence of HCN, and ease of harvest. (CILAT)
Sec also 0233 0234 0268 0276 0280 0289 0290 0381 0390

G02 Cytogenetics
See 0232
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See 7382

HO1 Cassava Foods and Nutritive Value

0322
30527 NAGASHIMA, N.; YAMADA, S.; SAWAYAMA, S5.; KAWABATA, A, 1986. (Factor
analysis for the sensory attritbutes of Kuzuyu puddings by the semantic
differential method), Japanese Journal of Hutrition §4(3):131-101, Ja.,
Sum, En., Ja., 11 Ret., Il.

Cassava. Cassava star-oh. Uses. Yood products, Organoleptic exasmination,
Palatability., Anulyusds, Jupan,

To {nvestigate the sensory avtributes of Ruzuyu puddings made of several
kinds of atarch (cassava, potato, waxy maize, and arrowroot), factor
analyses vere conducted on the resuits of sensory evaiuation by the
semantic differential method, which uced 20 items on appearancc,
palatability, and preference.  The profile of sensory attributes obtairned
by this method shewed the greatest cimilaritly Letween cvasasava and waxy
maize and then belween waxy maize and arrowroot. A significant correlation
between the intensity and preference of sensory attributes was recognized
for the pudding in terms of appetite-taapling, glossinesy, transparency,
mildness, aftertaste, and smoothness in the order listed.  The 1st factor
Lo characterize the intensity of sensory attricutes srasn the overall
preference image and palatability, the 2nd factor appearance, and the 3rd
factor viscooity. 7The total contribution ratio was 80,2 percent from the
1st to the 3rd factors, From tests of significant difference by the
multiple comparisons between puired samples D .each factor, the profile of
cach stared was eleiarly recognined,  The 1st factor for prefercnee of
sensory atiributes war palatability and overall evaluation, the 2nd factor
appearance, and the 3rd factor vincosity. The total contribution ratio was
79,5 percent from the lot to the 3rd factors. From tests of usignificant
difference by the multipie comparicons between paired s uaples in each
factor, it was found that cascava was preterred most in palatability and
overall eva.uation, follewed by waxy maize, potato, and arrowroot in this
order in the overall evaluatian, (AS)

0323
30471 OTENG-GYANG, ¥.; MBACHU, J.I. 1987. Changes in the ascorbic celd
content of sowe tropieal leafy vegetubles during traditional cooking and
local processing., Food Chemistry 23(1):9-17. En., Sum. En., 11 Ref., Il.
[CESTAM International, 2 Res. Chateau de Courcelle, 160 Avenue de General
Leeclerc, 91190 Gif-Sur-lvetie, France)

Cassava. Canaava leaves {(vegetable). Ascorbiec acid. Cocking. Proceaslng.
Africa,

The arcorblc acld content of £ troplcal leary vegetables (Vernonia
amygdalina, Pterocarpus soyauxil, Manihot esculenta, Xanthosona
sagittifolium, Colocasla esculenta, and Amarantbus hybridus) and changes
in the vitamin content during traditional West African cooking were
measured. Cassava ascorbic acid content ranged from 32.9 to 35.0, 27.7 to
28.1, 18.4 to 22.0, and 5.8 to 7.5 mg/100 g fresh wt, for 0, 5, 10, and 15
min cooking time. Ascorbic acld loss during cooking i, also recorded,
(CIAT)
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0324
30829 TRAVAGLINI, M.M.E.; TRAVAGLINI, D.A.; AGUIRRE, J.M. DE 1984,
Avaliacao da qualidade protéica de cereais processados do tipo desjejum em
combinacao com uma bebida em p6 a base de extrato de soja. (Evaluation of
protein quality or breaktaat cercal /soybean milk bpreparations), Boletim do
Instituto de Teenologia de Alimentos 21H)i503-510. PL., Sum, Pt., En.,, 12
Rer,

ava, Cereale, Composition, Dictary value, Brazil,

The protein quality of 3 carderelal breakfast foods (A, oats: B, rice; c,
maize; D, oaty, wWheit, and Cansavag Fy, oate, riee, and malze) combined with
soybean milk waws eviluated by determining the PER in recently weaned
Winstar rat., Madeture, protein, fat, ash, riter, and carbohydratc
content: of cooh product are indfcited,  prn values of &, €, and E were
ever 80 percent that of Lhe cheok (,za;:njn); corresponding values for D and
B were 68 and 36 fervent, e The low value of R suggests that it might
have underpone v heat trentment during brocessing,  Results indieate
that the combination With soybens milh improved the protein quality of
these coreid roods, (€141 }

(J'{."“
30590 WEBBRR, . 104, Cariva, In Webber, § Cocidng with unusual foods,
London, Sid,wic): & dacknon, ppLio-u, En,

Cavcava, Human nutrition, Keciper, Halery preoducta, Upi ted Kingdom,

The necessary tnpeedients and the method of peparation of' cassava biscuits
Gre given, Othor yses of Cava for human consunption are also mentioned.
(CI1AT) dee also 0051 gy DADT 0343 0346 0348 0358 0368 0375
0377

Hoz Nutritive Plaorcer. in Humans

0326
30475 LOEROU, &, 1adt, Etiomithogénie des dizbetes suerés acquisitions
récentes, (Advanee: in the eliopathogenic study of diabetes mellitug),
Revue Frarcaise d'Endoerinol opgie Clinique Nutrition et Metaboli sme
2703):227-2%7, 11, sume Fro, En,, 29 fier, [Service de Medecine interne,
Frofessewr B, v, BEDN, Bop, V-3, Abldjan, Cote d'Ivoire]

Cassave, Humur headthy Diabetoos, Halnutrition, Eticology. Human nutrition,
Ivory Coast,

Diabetes me!litys {5 compored of many syndromes with hy pergiycemia as
canmon  basement naulin dependent diabetes i often ausgociated with
particul ur HLA antigens and auto-lmeune faotoprs (misinly Lype 1Ib), Among
Gxogenous etioputhogenic factors, viruses scen to be the moat important.
Hordnsulin dependent diabetes g 3.0 related to vxegenous and genetic
factors exeept for HLA antd gens, Haturity onset diabetes in the young
(Mody) 15 & particular, noninsuiin depundent, famiija) diabetes oceurring
in the young amd ofton associated with chlorpropamide aleohol flnuan, a
neurovegetative phenomenon depending on hypur:sun:.;il.ivit.y Lo endogencus
oplold peptides such . enkephalins,  Chronie bancreatitis, idiopathie
hemochromatoni g, and some endoerine diseases are unfrequent causcs of
diabetes mellity., HNutritional diabetes (PFC cyndrome and ngn diabetes)
aeems Lo he relatively important in some tropical countries and related to
undernutrition and casnava.,  Extreme insulln resistance syndromes are
exceptionally ‘nvolved Into diubetes pathogeny. (A8)
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0327
30468 TEUSCHER, T.; BAILLOD, P.; TEUSCHER, A.; ROSMAN, J.B. 1987. Absence
of diatetes in a rural West African population with a high
carbohydrate/cassava diet. Lanceu 1(8536):765-768. En., Sum. En., 26 Ref.,
I1. [Dept. of Pediatries, Hopital Cantonal, Univ. of Geneva Medical School,
1200 Geneva 4, Switeerland]

Cassava, Diabetes, Human hezlth. Human nutrition. Etiology. Togo.

Of the 1038 inhabitants of the West African village of Agbave, 1028 (99
percent) and a random sample of 353 (12,4 percent) . f the population of
2850 in Fati, another Weat Arrican village, were gereened for diabetes.
Also recorded were their anthropometric data, dietary habits, possession of
antibodies to malaria, and serum IgG conen.  About 8% percent of the study
population consumed cassiava roolts at least once a day. The mean (5D)
capillary rendom blood glucose conen. was 5.1 {1.1) mmol/liter in men and
5.1 (0.0) in women., The mean (SD) body maus Index was 20.2 (1.8) 1n men
and 20,7 (2.3) in women.,  The nean blood glucose was similar whether
cassava Wwas consuned once dally, more than once daily, or leas than once
daily. None of the 1381 subjects examined had diabetes, This finding
suggests that a high cariohydrate/cassava intake {84 percent of a mean
daily supply of 1916 calories) combined with @ low protein consumption (8
percent of caloric supply) doer not cause diabetes, This does not support
the World Health Organivation hypothesis that malnutrition-related diabetes
exlsta, at least not in this Wect African rural population. (AS)

HO03 Animal Feeding

032
30563 BAHRI, S, 1984, Kadar tiosianat pada kambing dan kemungkinannya untuk
renduga keracunan slanida. (Thiocyanate caoncentrations in blood of goats
fed cassava). Penyakit Hewan 16(28):207-211. En., Sum. En., 10 Ref., Il.
[Balai Penelitian Penyakit Hewan, Bogor, Indonesial

Cassava., Toxieity., Thiocyanates, Animal health, Goats. Indonesia.

The range of SCN levels in cera from 63 pouts consuming a zmall amount or
ne eessava leaves was 0.9-7.1 micrograms/ml and the mean 4,2 micrograms/ml,
S0 levels for 97 poate that always consumed leaves ranged from 6.7 to 34.0
nicroprams/ml, and the mean was 14,1 micrograms/ml, Tnereaced SCN levels
were detected 20 min after cating bitter cassava leaves,  SCN levels in
proups of poats that consumed the same ration showed l1ittle variction.
Therefore, in o case of cyanide peisoning of @ goat, the diagnosia can be
made by detw rmining the serun SCN level of the animil, (AS)

0329
30144 BARBCOA, 4.8, VIANA, L. DE &, SANTOS, E.C. DOS; BARBOSA, R.B.
1986. Mandioca ¢ derivadosn nas racoes de sufnos em crescimento-terminacao e
sua Influeneia na componicao de Scidos praxes do toucinho, (The effects of
cassava and cassava by-products in growing-tinishing pig rations on the
fatty aecid composition of perk fat), Arquivo Brasileiro de Medicina
Veterinaria e Zootecnia 38(6):943~9%3, Pt., Sum., Pt., En., Fr., Es., 10
Ref., I1. [Escola de Veterinaria da Univ. Federal de Minas Gerals, Caixa
Postal 567, 30.161 Belo Horitonte-MG, Brasil]

Cascava, Swine, Feeds and fecding. Cassava flour. Cassava meal, Animal
nutrition. Substitutes, Brazil,
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A comparative study was carried out in Minas Gerais, Brazil, to study the
effects of replacing maize in growing-finishing pig rations with CF, dried
ground cassava roots, and CM, at levels of 50 and 100 percent, on the fatty
acid composition of pork fat. A randomized exptl. design wus used with 7
treatments and 3 replicates (4 pigs/group for a total of 84 pigs). Myristic
acld content was low in the treatment with 50 percent CF and palmitic acid
increased in that with 100 percent CH (P equal to or less than 0.05).
Linoleic acid decreased in treatments with 100 percent CF or CM and in the
check treatment (maize), but inercased in the 50 percent dried grouna
cassava root treatment (P equal to or less than 0.05). It wes difficult to
detect variations in the composition of fatty aeids present in small
quantities in pork fat when using GLC, (AS)

0330
30851 CARVALHO, V.D. DE; S1LVA, A.T. DA; CLEMENTE, E. 1986. Et'eito da
suplementacao de racoes a base de fubd com feno 4z parte abrea de mandioca
cm alguns parametros nutricionais de ratos, (Effect of supplementing corn
meal-based rations with hay from the aerial parts of cassava on some
nutritional parameters of rats)., Revista Brasileira de Mandioca 5(1):77-82.
Pt., Sum. Pt., En., 9 Ref., 11, [EPAMIG, Cualxa Postal 176, 37.200 Lavras-
MG, Brasil]

Cassava, Foliage. Forage. Nutritive value. Laborutory animals. Brazil,

The effect cor supplementing cori meal-based diets with increasing levels of
hay from the upper 3rd part of the cassava canopy (0, 10, 15, 20, 30, 40,
and 100 percent) on the nutritional characteriatics of rats was determined.
A caseln check ration Was also included, Results indicate that 20 percent
cassava hay was the best level of supplerentation; rats hed better wt,
gains and higher food efficiency ratic values. Levels above 20 percent
caused harmful effects: with 30 percent rat wt. decreased, at loQ percant
wt. loss occurred, and at 100 percent animal death, (AS)

0331
28548 CENTRO INTERNACIONAL DE AGRICULTURA THOPICAL. 1983. La utilizacién de
las rafces de Yuca en la alimentaciédn de cerdos; unidad daudiotutorial,
(Ut.1ization of cassmava roots in swine nutritiorn; audiotutorial unit}),
Conter.do clentifico Gbmez, G.; Valdivieso G., M.; produceidn Fernéndez 0.,
F. Cull, Colombia. 37 diap. coler 5 x & cm.; 1 cassette 19 min,; guién

12p.; guia de estuaio 20p. Es., 11,

Cassava. Roots, Uses. Feeds and feeding. Animal nutrition, Audiotutorial,
Colombia,

Precise information is presented on the composition of swine rations, based
on ensiled or sun-dried casasava roots, and on amounts to te given according
to the growth stage of the animals, (AS~CTAT)

€332
30470 JANSSEN, E. 1981. Ergebnisse mehrjahriger Untersuchungen von
importierten Einzelfuttermitteln auf chlarierte Kohlemwasserstoffpasticide.
(Results of analyses carried out for several years to detect chlorinated
hydrozarbon pesiieides in animal feeds). Landwirtschaf“liche Forschung
34(3):81-87. De., Sum. De., En., Fr., 4§ Ref.

Cassava, Cassava meal. Feeds and ‘eeding, Legal aspects. Analysis. Federal
Republic of Germany.

From 1976 to 1980, 1795 samples of imported animal feeds, including
casaava, were analyzed for chlorinated hydrocarbons, Of the samples, 8.5
percent showed residue levels of 1 or more pesticides above offricial
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Cerman tolerance values, whercas another 7.6 percent was contaminated with
50 percent of the threshold values. Of these samples, most contaminations
were caused by DDT. Main suppliers of highly contaminated samples were
countrien from South America, followed by Asian and African countries. The
results show that future control of imports 1s necessary for the animal
feed industry and agriculture. (AS)

0333
29445 LLONGE, 0.G. 15B4, Effects of increasing the fibre content of a layer
diet. Pritish Poultry Science 25(2):187-193. En., Sum. En., 33 Ref. [Dept.
of Anim:) Sclence, Univ., of Ibadan, Ibadan, Nigerial

Cassava. Diets. Poultry, Cortex. Cassava starch, Fevds and feeding.
Nutritive value. Animal nutrition. Nigerla,

The fiber content of a basal diet red to laying hens was increased from
149,2 to 218,6-292.3 g/kg by the inclusion of various fibrous farm wastes
and by-products at 200 g/kg diet. The fibrous ingredients lowered the ME
of the basal dlet from 11.82 to 9.31-11.21 MI/kg. Utilization (g food/kg
egg) of the basal dict wan not significantly dif Terent from values for
diets containing maize cob, eassava, (peel or svarch), or malze starch
residues, The dict contalning maize cob supported a performance similar to
that of the basal diet, despite a lower encrgy content (10.08 MI/kg). Diets
containing cowpea saell, cassava peel, or sawdust, with lower energy
cortents, and those containing maize starch residue, palm kernel meal, or
dried brewers grains, with higher energy contents, were not as good. The
diet containing cassava starch residue supperted similar egg preduction to
the basal but epg ¢ was @amaller, Inclusion of some of the fiber sources
caused slight decereases in yolk cholesterol, although this could not be
correlated with dietary fiber content, Additional dietary tiber caused
slight inereases in givzard wt. but this was also not simply related to
dietary fiber content, (AS)

0334
30157 NAEDI, S.; NUSRAfH, M. 1986. Studies on the incldence of Rhitopus
and its toxin in cattle feed freom Andhra Pradesh, India, International
Journal o¢ Tropical Plant Discase #(1Y:85-91, En., Sum. En.. 10U Ref.

Cagsava. Rhizopus stolonlfer. Rhizopus nigricane, Cassava flour. Cassava
chips, Storage. India.

hizopus stolenifer and R. nigricans were frequently isolated from mixed
feed samples {(obtained from large- and rmall-scale manufacturing units)
stored in gunny bags and also frou thelr ingredients, particularly CF and
cassava chipe. Rhizopus toxin was identified and recorded for the 1st time
in India in Rhizopus-infested samples. The usual storing structure (gunny
bags) should be avoided or in case of use, stored &t lower temp. (below 22
degrees Celsius). (ASY

0335
20548 PANDITHARATNE, S. 1984, Ensiling characteristies, digestibility and
palatability of troplcal grasses as affected by growth stage, chopping
length and addilives. Pa.D. Thesis. Blacksburg, Virginia Polytechnic
Institutc and State University. 125p. En., Sum. En., 95 Rer., Il.

Cassava. Cassava meal. Uses, Feeds and feeding, Silage. Analysaie, Sri
Lanka.

Research was conducted in Sri lLanka to study the effects of growth stage,
chopping length, and additives on ensiling charuacteristics of Panicum

raximun Ecotype-A and NB-21 (Pennisetum purpurcum x Pennisetun americanum),
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In the 1st astudy, the forages were harvested 1+ 2, and 3 wk. after growth,
chopped, and ensiled in amall lab, siloe alone or with adaitions of CM,
coeconut oil meal, and formic acid, Cutting grass at 1 wk. Iincreased

(P less than 0.05%) acetie and lactic acids of silage, compared with 3 wk,
Addition of CM and coconut oil meal increased (p less than 0.05) lactie
acid and decreased (p less than 0,07 P and acetic ueid of silage,
compared with the control. The effects were greater for CM. (AS (extract))

0336
30586 RAHARJO, Y.C.; CHEEKE, P.E.; PATTON, N.M.; SUPRIYATI, K. 1986.
Evaluation or tropical forages and Ly-product feeds for rabbit produetion,
1. Nutrient digertibility and ef'feet of heut treatment. Journal of Applied
Rabbit Researcy 9(2}:56-66. En., &4 lef. [Rabbit Research Center, Oregon
State Jniy,, Corvallis, OR 97337, 11SA ]

Cassava, Rabbits, Domestic animals, Uses. Forage. Digestibility. Feed: and
Jeeding, Animal rutrition, Indonesia.

Tropical forages, including woody legumer, nomoody legumes, grasses, and
cassava topd, were evaluated as rabbit feeds as to nutrient content and
digestibility, There were dramatic differeaces in the digestibility of
protein and energy botween tropical leeume:s and grasses,  Cassava tops had
crude protein, Eroas eneryy, and crude fiber comparable to woody legumes,
Sun drying and steam pelleting ¢id not change the composition of the
forages, exeept for a considerable lnerease of neutral detergent fiber in
Calliandra and cassava Ltops.  Most of the Erasses Were almost useless ag
Jources of nutrients, Ty Is sugeersted that tropical grass be supplemented
with concentrates inp alets for rabpita. (CIAT)

0337
30802 RAVINDRAN, V.; KORNEGAY, E.T.; RAJAGURU, S.B.; NOTTER, D.R. 1987.
Cassava leaf meal ay a replacement. for coconut oll meal in pig diet,
Journal of' the Scicnee of Food and fgriculture 41(1) :45-53, En,, Sum. En,,
24 Ref, [Dept. of Animal Selence, Univ, of Peradeniya, Peradeniya, Sri
Lanka]

Cassava, Casgavi meal. Leaves, Feed components, Feeds and feeding. Swine.
Diets, Digestibility, Metabolirm, Food energy. Protein content., HCN
content, Anjmal nutrition, Srl Lanka,

Two feeding trials were conducted to ovaluate CLM as a replacenent for
coconut oil meal (COM) ip tropical pig diets. In each _fal, 36 pigs
(initial wt,, 14.5 kg) were fed dietg contain’ug 0, 133, 267, and 400 g
CLM/kg, substituted fop equal amov.cs (wt,/wl.: oo COM in a 179 g/kg
protein basal diet, Ap ¢Xtra-period Latin zquare changeover design with
2-wk, periods was used.  Av, daily gain and feed efficiency were improved
when diets containing 133 g CLM/kg were fed, which may be attributed to the
higher lysine content of CLM, Daily gain and feed efficieney of pigs fed
dietao containing 267 ¢ CLM/ kg were similap to those on the basal diet. Poor
performance of rigs fed the 400 & CLM/kg diets may be explained by the low
energy content and the presence of antinutritional faetors, such as cyanide
and tannin, in CLM, Two balance trialg werc conducted using 16 barrows
(initial wt,, 37.2 kg). Apparent digestibility coefficients for DM,

energy, protein, cell contents, cell wall, and hemicellulose were
defressed, whereas those for ash and lignin were improved as CLM was
substituted for COM. The data indicate that cassava leaf protein is
utilized efficiently, altnough other nutrients in CLM are not as digestible
as those in COM. (AS)
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0338
30801 RENUKARADHYA, K.M.; VARGHESE, T.J. 1986. Protein requirement of the
carps, Catla catla (Hamilton) and Labeo rohita (Hamilton). Proccedings of
the Indian Academy of Sciences 95(1):103-107. En., Sum. En., 15 Ref., Il.
[Univ. of Agricultural Sciences, College of Fisheries, Mangalore 575002,
Indial

Cassava, Fish. Uses. Feed constituents, Animal nutrition, Tndia.

In order to determine the optimum protein requirement in the feeds for
Catla catla and Labeo rohita, iscealoric pelleted fexds containing 20, 30,
40, and 4% percent protein werce rormulated using casein as tne maln scurce
of protein; sther ingredients were rice bran, groundnut oflmeal, cunzava
powder, cellulose, and minerals, Cassava powder was ireluded at 28,10,
18.00, 6.70, and 0.78 percent, resp. The best growth of €. cotla and L.
rchita was observed when fed on feeds contalning 30 percent protein and
poorest when fed on the feed containing 4% percent protein.  The results
revealed that the protein requircient of boeth C. catle and L. rohita was
around 30 percent, t alco indicated that more than the optimum level of
protein in feeds has an wdverse ef fect on the pgrewth off the specles
investigated. (as)

0339
30606 KODRIGUEZ o., A.; VELEZ C., 3. 1987, La yuca, alterrativa cnergética
para le allmentiaciébn bovina. (Cassava, an energy alternative for bovine
nutrition), Cebl 19(239):16-18.20-21. Es., 11.

Cassava, Cattle, Roota. Feeds and feeding, Animal nutrition, Colombla.

A literature review on the uce of dascava ay an alternative energy source
in livestock feeding, with particular reference to its combination with
other feedstuffs, is given, Preferred var, in Colombia and thelr
corresponding yields are listed, Studies indicate that debydrated cassava
can partially substitute maize in poultry rations and can replace malze as
an energy supplement in rations for beef cattle in the troptes, Dehydrated
cassava and cocoa huvks are lightly superlor to maize in milk production in
the tropscs., Furthermore, the N in urea {s more officiently used by rumen
microorganisms for amino acid and vitamin synthesis, when the energy source
ig starch., The advantages of partially replacing sugarcane molasses by
cassava, in various feed combinations, are discussed. (CIAT)

0340
30536 SCAPINELLO, <. 1984, Utilizacao do feno de rama de mandioca na
alimentacao de coelhos em crescimento. (Use of cassava branch hay in
growing rebbit ratiens). Tese Mestrado. Lavras, Minas Gerals, Escola
Superior de Agricultura de Lavras. 80p. Pt., Sum. Pt., En., 51 Ref., Il.

fCassava., Rabbits., Forage. Foliage. Feeds and feeding. Digestitility.
Nutritive value. Andmal nutrition. Brazil.

The digestibility of hay made from the upper 3rd of the canopy of
15-mo.~old plants of cassava var. Mantiqueira was assessed in growing White
New Zealand rabbits. The performance and several carcass characteristics
of the rabbits were evaluated. In the digestibility trial, sixteen
50-day-old rabbits were kept in cages in a randomized 2 x 2 faetorial
design (2 rations x 2 sexes), with B animals/treatment (4 males and 2
females). Fach animal constituted a replicate. Apparent digestibility of
DM, OM, CP, ecrude fiber, and crude energy coefficients of cassava hay were
41,29, 41.95, 43.72, 33.77, and 36.63 percent, resp. Sex had no effects on
the digestibility of cassava hay., Results showed that the hay made from
the upper 3rd of the cassava canopy has a substantial nutritive value for
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rabbits, To verify the effects of the levels of cassava hay 1in the rations
(0, 10, 20, and 36 percent) on performance and carcass characteristics, 32
White New Zealand rabbits, 50-70 days old, were allocated in a .andomized
block design per sex, with 8 animals/block. A U4 x 2 factorial scheme

(4 rativng x 2 sexes) was used witn 2 replicates/block. Each animal was a
replicate. The Inclumion of cassava hay did not cause any significant
effects on performance and carcass characterinst: 2s, A tendency was
ohserved, however, of better performance in animals fed with rations
containing 20 percent hay. (AS)

0341
30807 TAYLOR, J.A.; PAKTRIDGE, I1.G. 1987. A note on the performance of
growing pigs given diets contdining manioe, Animal Production
44(3) :457-859, En,, 8 Ref. [AFRC Inst. for Grassiand & Animal Production,
Church Lane, Shinfield, feading RG2 9aQ, England]

Caseava, Pellets, Swine. Fattening, Feeds and feeding, Animal nutrition.
United Kingdom,

The results are presented of an expt. with 4 fsonitrogenous and
isoenergetic diets (0, 150, 300, and 450 g cassuva/kg), fed to 80 pigs in
20 replicutes.  In a separate trial, @ groups of 8 plgs (2 groups for each
oneé of the U dicts) were fed dry pelleted diets ad lititum. There was no
evidence of digestive disorders or other health problems in any of the
exptl, animals, For the pigs fed ad libitum, there was an apparent
decrease in both av. daily food and av. daily gain at the level of 450 g
casgsava/kg (without statiatical analysia). The only significant
differences in c¢.reass measurementy between treatments in the restricted
feeding trial were those of dressing proportion, although therce was no
trend with inereasing levels of cassava, Therc appeared to be no loss in
performence or carcass quality with cassava levels up to 300 g/kg in the
diet, With greater amounts, food intakes may Le reduced in ad libitum
feeding, with a resulting loss in performance. (CIAT)

0342
30578 WEE, K.L.; NG, L.T. 1986, Usc of cassava as an energy source in a
pelleted feed for the tilapia, Oreochromis niloticus L, Aquaculture and
Fisheries Management 17(2):129-138. En., Sum. En., 30 Ref., Il. [Asian
Inst. of Technology, FP.0. Box 2754, Bangkok 10501, Thailand)

Cassava. Roots. Fish. Nutritive value. Feeds and feceding. Dietary value.
Animal nutrition. Thailand.

The nutritive value of cassava as an energy source in a pelleted tilapia
diet was assessed,  Four isonitrogencous diets containing 15, 30, 45, and
60 percent cassava were formulated and fed to groups of Oreochromis
niloticus for 10 wk., Good growth and food utilization efficiencies were
obtaiped with all diets; there was a trend of improved growth and food
utilization with increased cassava incorporation in the diet although there
were no significant dirferences (P less than 0.05) in food conversion
ratio, PER, or apparent NPU between the exptl. diets., No nutritionally
related pathology was observed in tish fed high cassava levels., Inercased
incorporation of cassava led to an increase in the carcass fat content
although it was within the acceptable limits for tilavia, Phy toplankton
growth occurred in all exptl. tanks due to the fertilization effects of
uneaten feeds and feces as the water within the exptl. tank system was not
exchanged; the contribution of phytoplankion to che nutrition of the exptl.
fish was not quantified but was considered to be min. sirce the
phytoplankton biomass was approx. an order of magnitude less than in
fertilized systems, (AS) See also 0249 0267 0393
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HO4 HCN Toxieity and Detoxification

0343
30133 SUNDARESAN, S.; NAMBISAN, B.; EASWARI AMMA, C.S. 1987. Bitterness in
casaava in relation to cyanoglucoside content. Indian Journal of
Agricultural Sciences 57(1):37-40. En., Sua. En., 6 Ref. [Central Tuber
Crops Research Inat., Trivandrum, Kerala 695 017, Indial

Cassava. Bitter cassava. Cyanogenic glycosides. HCN content. Boiling. Solar
drying. Cultivars. Palatability. Roots, Cassava roots (vegetable).
Processed products, Orzancleptic examination., India,

In a senprory evaluation of 38 cassava strains bitterness was found to be
related Lo cyanoglucoside content. The cyanoglucoside content ranged from
320 to 1100 micrograms cyanide/g in the very bitter tubers, and from 27.5
to 77.5 micrograms cyandde/g in the nonbitter tubers. Boiling in water for
30 min and crushing fresh tubers and sundrying for 6 h reduced bitterness
and also reduced the cyanoglucoside content. When very bitter cacsava
tubers (glucoside content §10-1100 micrograms cyanide/g) were crushed and
sundried, the samples became nonbitter and cyanogluecside content was
reduced to very low level (6,9-16.7 micrograms cyanide/g), indicating that
bitterness is associated with the cyanogiucoside levels in cassava tubers.
(AS) See also 0250 0271 0328

I00 PROCESSING, PRODUCTS AND USES

I01 Cassava Starch and its Properties

034h
30598 CEREDA, M.P. 1387. Alternativas de uso industriais para amido de
mandioca. (Alternutive industrial uses for cassava starch). Botucatu-SP,
Brasil, Universidade Estadual de Sao Paulo. 22p. Pt., 26 Ref. Trabajo
presentado al lo. Encontro Naelonal da Mandioca ¢ Derivados, Paranavai-PR,
Brasil, 1987,

Cassava. Cessave starch, Uses, Analysis. Composition, Modified starches.
Proceasing., Brazil,

The poszibilities offered by cassava starch are analyzed and discuased.
Chemical, physical, znd organoleptic properties of this product are briefly
deseribed and its different uses are mentioned. The various procedures
used to modify starch are detailed, iIncluding the uses and characteriotics
of the end product, A table is included with the functional properties of
cassava starch pastes compared with other stardies (maize, waxy maize,
high-amylose maize, sweet potato)., Recomumendations include a publication on
the characteriastics of cassava products and their option for
industriaslization and coume.cialization, as well as surveys on
nontraditional cassava products and un the current situation of zelected
procuctz.  Pilot projects should be established next to the factories,
(CIAT)

0345
30585 TWUNZE, M.O.; NNODIMELE, R.A. 19Bb. An evaluation of cassava starch
as a gelling material for electrodiemical salt bridges. Starch/Starke
36(6):193-194. Ea., Sum, Er., De., ! Ref., I1. [Modibbo Adama College,
Univ. of Maidugiri, P.M.B. 2076, Yola, Africal

Cassava. Cassava starch. Gelatinization, Industrial starches. Nigeria,
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Cassava starch was investigated for its potential use as a gelling material
for electrochemical salt bridges. Different electrolytes, KC1, NH4, and
NHUNO3, were mixed with the starch and the resulting voltage of a Zn-Cu
Cell in which 1t 19 used as a salt bridge wus measured. The observed
voltage agreed with the theoretical voltage within 3.6 percent error. It
was observed that the starch and ammonifur nitrate electrolyte produced a
better blend, gave more reproducible values, and has the lowest resistanee
of all the other clectrolyte-starch mixtures. (A5)

0346
30153 KUME, T.; TAMURA, N. 1987. Change In digestibility of raw starch by
gamma-irradiation, Starch/Starke 39(3):71-74. En.y Sum. En., De., 15 Ref.,
Il. [Takasaki Radiation Chemistry Research Establishment, Japan Atcmic
Energy Research Inst., Takasak!, Gunma 370-12, Japan)

Cassava. Cassave starch. Mgeotibility, Analyois, Japan,

Irradiation effect on digestion of raw starch by glucoamylase has been
investipguted as a basic research for application of radiosterilization on
uncool.d starch fermentation, The digestibility of praw cassava starch
decreased with an increase {n doge while that of other starches such asy
Wheat, malze, sweet potaty, and potato were little changed by irradiation.
Cassava starch granules coagulated by irradiation and were sedimented
rapldly {n suspension. The coagulation of irradiated cassava starch
granules can be dispersed completely by ultrasonic treatment. These
results show that the decrease in digestion of raw cassava starch depends
on the coagulation of starch granules but other factors also contribute
because the recovery of digestibility by ultrasonic treatment was not
complete, (AS) See also 0322 0365 0367 0370

102 Uses, Industrialization, Procesaing and Storage

0347
30584 AKEREDOLU, F. 1987. Shrinkage in dehydration of Manihot utilisaima
and Dioscorea rotunda. Drying Technology 5(1):107-128, En.y Sum. En., 15
Ref., Il. [Dept. of Chemical Engineering, Univ, of Ife, Tle-Ife, Nigeria)
Cassava. Dioscorea, Drying. Analysis, Statistical analysis, Laboratory
experiments. Composition. Higeria,

The cthrinkage in dehydration of 2 Nigerian root crops, Manihot esculenta
and Dioscorea rotunda, was investigated. Sumples of each foodstuff were
dried with hot air, and the surface areas and MC of the products were
determined. Surface area of both foodsluffs decreased steadily during the
drying period; the area at equilibrium MC was about half the initial value,
depending upon the drying-air conditions. There was an indication that
some rupture of the internal structure of the foodstuffs occurred during
drying. Data were found to be adequateiy represented by a uniform drying
shrinking model in which the decrease in vol, of the drying sample is
asaumed to be equivalent to the vol, of noisture removed. (AS)

0348
30045 ANKRAH, J.A.A. 1982, An assessment of the traditional methods of
storing cassava. B.Sc, Thesis. Legon, Acera, University of Ghana. 73p. En.,
Sum. En., 28 Refr,, Il.

Cassava. Storage. Roots. Technology evaluation, Deterioration. Timing,
Organoleptic examination, Starch content Palatability., Ghana.
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A study was conducted to assess the traditional methods ured In Ghana of
storing cassava, Three methods were used: (1) reburial, (2} reburial using
straw, and (3) blanching followed by reburial, Var, Asram asia {a 6-mo.
var,) was used. Physical characteristics of the roots (during the storage
period) were ossessed in terms of primary and secondary deterioration,
presence (f hite fungal hyphae {(Fomes lignosus), molds and fungi, cuts or
bruises. Orrasnoleptic tests on color, texture, flavor, and swectness of
roots were done during the storage perind. Starch content und MC were also
determined,  FEvaluations were carried out af'ter every & wk, of storage and
the results analyzed using anelyszic of variance, Results from the
organoleptic te:ts showed that both the tyvpe of storage system (treatment)
and the sterape period had significant effects on color, flavor, and
cweetness of samples,  Although the type of treatment affected the texture
cignificantly, the storage period did not, Method 2 had the longest storage
pericd (8 wk,), fellowed by methods 1o wke ) and 3 (2 wk.). Results from
starch and meisture determivations chowed an inverse relationdhip between
the variables,  Generally there wos o rice in starceh content confirmed by
samples (Crem taste pancl). (AS)

the sweetnees of Lhe

349
20811 ATTHASAMPUNNA, P.; COMCHAL, P.; FUH-AREE, A.; ARIJARIYASRIPONG, S.
1987, Production of fuel ethanel from cassava, MIRCEN Journal of Applied
Microbiology and Bioctechnofopy (5} :135-0. En,, Suwn. Fr., Es., Eno, 2
Ref., 11, {Thailand Inst, of Scientific & Technelogical Recearch, 196
Mhahonyothin Ruad, bangkek 10400, Thailand]

Cassavia, Ethanol, Fermentation, Thaelland,

Ethano!l groduction from resh caveava roots uning a low-temp, process was
evaluated on o pilet-plant seale.  The application of low-temp, cooking to
castava stareh followed by a dual encyme action resulted in an ethanol
yleld couparable with thet or « traditional high-temp. cooking process,
Pressurized distillation gave o satisfactory recovery eftficiency of ethanol
but was slightly lower than that oblained from atmospherie pressurc
distillation. Over 40 percent of the normual steam consumption was saved by
adopting the law-temp, cooking and pressuriced distillation systems in the
cassava=-to-cthanol process The yield of anhydrous ethano' varied wlth the
starch content in fresh cassava roots cnd vaz in the range of 18%5-200

Litersit, (AS)

0350
30403 CARVALKO, V.D, DE; CHALFOUN, S.i.; JUSTE JUNIOR, E.S.G. 1989, Métodos
de armazenamento na concervacao de rafzes de mandioca. 1. Efeito da
exbalagem de polietileno ¢ serragem Gmida assoctades a tratamentos quimicos
nas deterioracoes pbo-colheita ¢ qualidade dus rafzes. (The effect of
atorage methods on fresh cassave root preservetion, 1. Effcet of packing in
polyethylene bags and moist sawdust, sssociated with chemieal treatmenta,
on postharvest deterioration and quality of roots). Revista Brasilelra de
fandioca 4{1):79~8%. ¥t., Sum. PL., En., 6 Ref, [Empresa de Pesquisa
Agropeculdria de Minas Geraig, Caixa Postal 176, Lavras-MG, Brasil)

Casnava, Roots, Storage. Packaging. Deterioration. Timing., Analysis,
Brazil.

Roots of cassava cv. Mantiqueira were packed in polyethylene bags and moist
sawdust at'ter treatment with 0.6 percent maneb, 0.25 percent ascorbie aeid,
and water for & min to determine the effect of these treatments on
physiological (PD) and microbiclogical (MD) deterioration and yuality of
cassava roots. Polyethylene bag treatments had the best PD control.
Treatment with 0.25 percent ascorpic acid and 0.6 percent maneb decreased
PD in packed roots, Packing, in particular when associated with 0.6
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http:r-lationi.ip

percent maneb, delayed the beginning of MD, Roots showed good cookability
and quality until 27 days after harvest for polyethylene bags. 21 days for
moist sawdust associated with ascorbic acid and maneb; 12 days for moist
sawdust withou: chemfical treatment; and § days for nonpacked roots treated
with maneb and water, (A3

0351
28554 CENTRO INTLRNACIONAL DE AGHICULTURA TROPJCAL. 1983, Almacenamiento de
rafces frescac de yuca; unidad audiotutorial ., fStorage of fresh cassava
rooty; audiotutorial unit). Contenido cleatifico Wheatley, C.; produceiédn
Fernindez 0., F, Culi, Coluemlin, 8% diap, coler 6 x 5 om.; 1 cassette 36
min,; guién T1he; wufa de eotudio A5p. Exg, 11,

Ci ssava, Koot:, Storape, Deterioration, Audictutorial, Colombia,

Information is presanted on the apent: that cause rapld deterloration of
cassava rootu,  In additt n, o deceription is made of the techniques a
farmer can use to del 4y rotting and thus preduce rarketing riogks and
inercase end produet Guality. (AS-CIAT)

[RL
28549 CENTHO INTERNACIONAL D AGRICULTURA THOPICAL. 1983. Secamiento
natural de la yuca Fara la alimentacién animal ; unidad audiotutorial,
(Natural cassava drying for anfmal tutrition; audiotutorial unit),
Contenido cient{fico Gémen, G.; Best, R, producceién Fernénde: 0,, F, Cali,
Colembia, 54 diap, coler & x Loame; 1 cascetie 26 min.; gui6n 11p,; guia de
estudic 27p. Ea., 11.

Cassava, Solar drving., fudictutoria. Colambia,

Precise instructions qpe bresented for natural cansava sun drying. The
necessary climatic condition: and the infrastructure and equipment required
to carry out the Frocedure ot the farm level ape deseribed,  This procedure
alfows a greater amount of drded carsave to be produced, which has a market
In ardmal feed ingquetrjoes, (AL=CIAT)

0353
3047¢ DAUBRESSE, Py NTIBASHIKWA, 8.3 GHEYSEN, Aoy MEYER, J.A. 1987. A
process for protein enridiment of cassava by solld substrate fermentation
in rural conditions, Biotechnolopy and Bioengineering 29(8):1962-968, En.,
Sum. En., 27 Ref., I1. [Burindd fericultural Selences Inst,, B, P, 795,
BuJumbura, Burundi ]

Cassava, Protein errichment, Ferm ntation, Fermented products, Protein
content, Amino acids. Stareh content, Fiber content. Ash content, Mincral
content, Sugar content. Technologi cal Fackage, Burundi,

An articanal static brocess for protein enpidiment of cassavi by
solid-ctate fermentation, developed in lab, and tested on pilot units in
Burundi, provides curi ched cassava contai ning 10.7 percent of pM protein
vi. 1 purcent before fermentation,  Cazsava chips, processed into granules
of 2 to b mm in diameter, are molstened (40 percent water content) and
steamed, After cooling to 40 degrees Celrius, cassava is mixed with a
nutritive gsolution containing the inoculum (Rhizopus oryzae, straip MUCL
2B627) and providing the following per 100 g EM: 3.4 g urea, 1.5 g KH2PO4,
0.8 g MgSO4.7H20, and 22.7 g citric acid. For tre fermentation, cassava,
with ca. 60 percent MC, is apread dnoa thin layer (2-3 em thick) on
perforated trays and s1id into an aerated humidified enclosure. The
ineubation lusts approx. 65 h. The production of' protein-enriched cassava
1s 3.26 kg DM/square meter of tray. The effects of the variation of the
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nutritive solution composition and the inoculum conservation period on the
proteln production are also discussed. (AS)

035H
30545 ESPINOSA P., M.; ROJANO A., J. 1987, Obtenciér de alcohol etflico a
partir de cuatro variedades de yuca, ‘Manihot esculenta, Crantz),
(Obtaimment of c¢thyl alcohol from four cassava varieties), Monteria,
Colcmbia, Universidad de Cérdoba. 219p. Es.. Sum, Es., 31 Ref., 11,

Cassava. Fthanol. Cultivars, Selection, Starch productivity. Processing,
Colombd i,

Fresh root yield, amount of reot I, and ethyl alcohol production from

cansava root starch were evalusted in e trial carried out at the U, de

Cordoba (Colembial.  Four improved var, (Mcol 1684, Venecolana, Maniho-Ica
P11, ond Martdho=Tea F12) werce selected and planted on 0.05-m-high ridges,
1.0 m apart, at a dencity of 10,000 plants/ha, A randomized block design
with 4 treatments (cassava var.) and 8§ replications (blocks) was used, for
exptl., piots (evach plet of A0 square meters),  Basic

a totul of
agronrmic practicer were follewed; 2C-um-long, strafght-cutted cuttings
were used and no fertilizer was applicd,  Starer extracted froo the roots
(97 percent av, purity’ w.. subjected to acid hydrolysis by the Roxas
nethod and glucore-prich molacsses (the base of must) was oblalned,  The var,
with the hichoest fresh reet yierd was Manino-=lea P11 (20,46 t/hal, while
Venivolana hae the highest starch and alechol yields (8,23 t/ha and 1012

Viters/hy, renp) . (AN {extract )=CIAT)

[URIS
SOL0H VICHETTG, A MO0, Vel Vistilidade de cultive de Trichnaporon sp em
navipucira, (FeosibiZity of culturing Trichosporon sp. on manipuera). Tese
Mestrado., Botueotu=0bP, 1, Universidade Estadun] Paulista Julio de
Merquita Filtho, 100p, Pty Sun. Pty Eno, 70 Ref., 11

Cavvava. Caron

recp, Waste utilizstion, Yearst production. Industrial
microblolopy, brauil,
Te entublicoh the voability of using industrial wastes as nutrient source,
Trichosporon cutancum strain 7906 was cultured in CF waste (manipuera)
under the following comditions: culture in cemicoiid medivm, immersed
aerated chake culture, and surface culture, Depending on expt, objectives,
aralyses were made of biomass dry wt. and lipid content, carbohydrate
levels, free cyanide percentage in the mediue, and COD,  Culture in
semicolid mediun was eli~inated becauvve satisfactory results were not
obtained. The highest ary wt, percentape was obtained after 6 dayus of
culture at pH 4.5; afterwards, at ph 5.5, after 34 days of culture, the
greatest production of cell lipid was obzerved. To determine the need for
supplementation in the culture medium, yeast extract, rice bran, vitamins
(tiotin, thiamine, ritoflavin, and vitamin E) were ursed. The addition of
rice bran to the medium gave the best results in teraus of biomass
production; however, it caused problems like obstruction of the equipment
and separation of the produced biomass, The production in immersed and
gurface culture was similar; however, the former was better from the
ceonunic viewpoint,  To supplement the erzymatic defielencies of strain
7906, several amylelytic cnzymes were used onee manipuera was a starchy
rediwm (5-10 percent),  The enzymatic combination sclected as efficient
regurding bicma and lipid jroduction war glucoamylasce + plant amylase.
The culture of T. cutancum strain 79056 in manipuera did not ef fectively
remove cyanide and COI in thir waste product, mainly because an efficlent
method of removing the produced bicmass has not teen determined, without
the remaining content causing a significant increase of the organle content
of the medium. (AS (extract))
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0356
30573 GERONA, G.R. 1986, Technology keeps cassuva free of af'latoxin for
four months, Cassava Newsletter 10(2):8. En.

Cassava, Cassava chips, Storage. Arlatoxin. Philippines.

A brief report of an on-going study in the Philippines indicates that
cassava chips dried to a MC of 10-12 percent and placed in jute sacks are
still free of aflatoxins after U mwo. of storage under normal room
conditions (temp., 29-30 degrees Celsius; RH, 85-90 percent). {(CIAT)

0357
30473 HO, Y.C.; GHAZALI, H.M. 1986, Alcohol production from cassava starch
by co-immobilized Zymomonas mobilis and immobilized glucoamylase, Pertanika
9(2):235-240. En., Sum. Fn., Mal., 17 Ret., Il1. [Dept. of Food Science,
Faculty of Food Selence & Technology, Univ. Pertanian Malaysia, 43400
Serdang, Selangor, Muluysial

Cassava. Cassava starch, Alcohol. Fermentation. Analysis. Malaysia.

Simultaneous saccharification and fermentation of dextrinized cassava
starch to glucose and alcohol, resp., were carricd out by co-immobilized
Zymomonas mobilis and lmmobilized glucoamylase, Caleium alginate-entrapped
cells and ipmobilized glucoamylase (4:1 ratio) gave an alcohol productivity
of 0.30 g/g wet wt, cells/h in a batch fermentation process, For
ontinuous ferventation, 54,3 g/liter alcohol was produced at a dilution
rate of 0,3/h. A total of 60 percent of the initial aetivi ty was lost
within 3 dayus and, thereafter, the system entered a slowly deereasing phase
of alcohol production. (AS)

0358
30583 K1M, K.Ho; PIYARAT, W. 1980, brying characteristics of mineral fish
on drum dryers, Korean Journal of Food Science and Technology
18(5):351-356. En., Sum. En., Ko.» 7 Ref., TIl, [Dept, of Biotechnology,
AJou Univ., Suwon, Korea}

Cassava. Cassava rlour., Uges. Food products. Korea.

The effects of Jrum spacing, steam pressure, and drum speed on drying rate
of minced fish on both single and double drum dryers were studied., Starch
powder mixed with minced fles: allowed a better adherence of flesh to
rotating drums by reducing relative oil contents, CF was used as starch
source at 2.5, 5.0, and 10.0 percent to determine the min. amount of starch
required without disturbing the drying pattern, CF up to 2.5 percent was
found to be satisfactory for alding in sheet formation at the doctor blade,
Data on sujtable operating conditions, production rates, and overall heat
transfer coefficient are given. (C1AT)

0359
30535 KKEAMER, R.G. 1986. The government's role in promoting small-scale
entreprencurship, In Kreamer R.G. Garl processing in Ghana: a study of
entrepreneurship and technical change in tropical Africa. Ithaca, New
York, Cornell University. Departrent of Agricultural Economics.
International Agricultural Economies Study Series. A.E. Research 86-32.
pp.107-115, En.

Cassava, Gari. Small-scale procesaing., Develomment. Cassava programs.
Teehnology. Ghana.

The role of the Ghana Goverrment in promoting small-scale entrepreneurship
related to gari processing 13 discussed. Future demand for improved
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technology is analyzed. The activities of the Technology Consultancy
Centre (U. of Science and Technology) are described; its main focus is on
the develoment of intermediate technology. The Center has had
considerable impact on Kumasi's small-scale industrial sector. From 1972
to 1983, 21 lathes and 44 other machine tools were introduced. Firms such
as SIS and AGRICO werc found to be capable of munufacturing any scale of
processing system. (CIAT)

0360
30534 EREAMER, H.G. 1986. Transzformation of the gari industry: impact of
new technology on smali-seale equipment manufacturers, In Kreamer, R.G.
Gari proces:zing in Ghaona: a study of entreprencurship and technical change
in tropteal Africa. Ithaca, New York, Cornell University. Department of
fgricultural Ecvonamies. International Agricultural Econanica Study Series
AE. Research 86-30. pp.01-10%. En.

nt. Smalle-scale processing. Technology

. Ghana,

Cassava, Gard, Smallescale egquiy
evaluation, Socloeconmic anpect.

The conbribution of cmali-scale cquipment wanutaeturers to the development
of Ghana's gari industry was aosenced, Duta were collected in Kumasi's 3
informal induntrial arcas (Suame Magesine, Anloga Light Industrial Area,
and Asate) during June-Oct. 1985%. The cherseteristicn, produets, and
cquipment of these mapufucturers were cunpared, as well as methods of
pricing and puyment, bottlenecks to production, aspeoets ot credit, and
sales, The case studies of an Asat'o workshop owner and off 8IS Englneering
Ltd. in Kumasi arce discussed.  The latter preduced 1ts sl cassava grater
in 1975 and thu acrw pro in 1983, The reasons for 51S's success and the
demand for food processing aquijment are discussed in detadl, (CIAT)

0361
30588 KUMAR, G.A.; EARNAVAK, G.E. 1986. Reproductive biology of the stored
product peat Avavcerus fasclevlatus (Coleoptera:inthribidae)., Entomon
11(4):309-310. En., Sum. En., 2 Ref, {Depl. of Zoology, Univ. of Kerala,
Karliavatton, Trivandrum, India 69% 581)

Cassavi. Cassavae chips, Storage. Araecerun fascleulatus. Insect biology.
India.

One-year-old market samples off dry cassava chips collected during the
Indlan monsocn scason, before the arrival of noew stocek, showed 44,30 plus
or minus 16,66 inscets/150 g, Femule A, fascleulatus reached maturity
within 4-7 days and males within 3 days of emergence. Mature adults showed
characteristic mating behavior. Vitellogente ooeyte differentiation could
be noticed from the 3rd day of adult emergence. (AS)

0362
30485 MADIGAN S..J., F.C.; SEALZA, 1.5, 1686, The cassave industry in
Bukidnor province. Ffhilippine Studies 34:317-337. En., 6 Ref.

Cassava, Cassava starch, Factorien, Socjoeconanle aspecta,
Industrialization. Philippines,

The main charactericties of the cassava starch factory of the Philippine
Agro-Industrial Corporation are briefly described as to components,
suppliers, capacity, arca devoted to cassava production and fluctuations
for the perifod 1980-82, cammercialization, procedure for starch obtention,
enployment, taxes, and prices. Resulls of cconomic analys at both macro
and micro levels are alao included and discussed ar well as thouse of
demographic analysis which considered the effects of cassava industry on
rates of fertility and mortality. Casments on the demand-side of the
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population~devel opment relationship are also jncluded. Finally, the
benefits and problems of the cassava industry are summarized. Tt was
concluded that the future of this ind: stry is somewha! doubtful due to
foreign competitors who produce tubers more cfficiently. Tn addition, if
not regulated, the waste products of cuch an agribusiness may cause
enviromental pollution, (C1AT)

0363
30587 MITCHELL, D.A.; GREENFIELD, P.F.: i DOELLE, H.W. 1986, A model
subs txdt ¢ for polidestate ferpentation, Biotechnol opy Letters
8(11):827-832, Fu., Sum, En., 11 Rer., 11. (Biotechnology Unit, Univ. of
Qm:un:;lmd. St Lucia, QLd. 4067, Australia)

Caveave, Cuavcave starch. Castav: chirps, Foermentaticn, Industrial
microbiclogy., dustralia,

A model rubntrate consisting of ¢ Ve starch embedded in
Kappa-carrareenan wos toed te miric the growth of fihizopus oligosporus on
carvava tubers, Grawth on the model s ubstrate was similar to that during
solidestate I\-x-r--n'.xt_"nn of the actual cannava,  Protein preduction and
starch wtilicats however, were shower on Lhe model cubntrate, (AS)

{

0264
Q9430 MORAES, A.f. 1800, Localizuvnc Otima de f&bricas de farinha de
fandiocas no Mito Grovso do Sul, (Optimum location of cansava f'lour
factories in Mato Grosso do Sul), Tese Hap.le. Vicosa=Me, Brasii,
Universidade Federal de Vicona, L2p. Pto, Sum, Pt Rer., 11,

e

Cas
Cac

avis, Industriclication, Costa, Rt srica, Distribution, Production.
sava rlour, Socioceonomioe copeets, Broasil,

Using a lincar Programing medel, the potential locations, production
ic‘.’t-l:. diztribut lon corty, and no. of CF factori iec in the state of Mato
Grosso do Sul, Brazil, were determined,  The Lest option is to install 2
taut,oriu:'. one fn Dourados, which alno of fers nonceoncuic advantages due
to iLs urban infrastracture and port, and the other an Ivirhemé or in Ponta
Pora. While in the municipality of Dourados, rural parcels, including
tmall farme, arc oricnted *oward viport cropr like soylean and wheat, in
Ivinhens, o tradicicnoal prodecer of ctaples like beans, maize, and casnava,
the capiueitly ‘o teencform cansava al ready exists, Purthersere, in Dourados
the soill io more oluyey, thus raking hurvesting more difficult, while in
Ivithema (the Ord major cascavo producing murd cipality in the region) the
301l fu more porous and of o Wdy clay ctlructure, Productivity in the 2
municipalitics are 12 and 22 t/ha, resp. Ivinhema also of fers soeial
advantaypes, irn ter of tetter vertical {producer-industry) integration and
weuld recuit in les: urban migration., The option of « faectory in Tguatem?
gave the highest costn of dictribution.  This ctudy should be useful in
developing an agroindustrial policy for the state, (AS (extract)-CIAT)

0305
30541 FETERS K., M, 1982, Obtencibn do alcohel o pairtir de yuca.

(qbtk.lnmunt 0!‘ alechol frus casseva), Tesis Lice, Teen. Alimentos., San Jose,
Universidad de Costa Rica. B2p. Froy Sum, Fau. 20 Ref., I1.

Cassav
Rica.

4 starch. Uses, Alcohol, Fermentation. Processing, Casta

Enzymatic hydroly:.is of cassava starch Wil performed, followed by
alcoholic fermentation using yeast to establish an officient method for
obtainlng alcohol from csusava. In addition, optimum yicld conditians for
al~oholic fermentation werc determined. An &l pha-amylase (Termamyl 60 L.)
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was used in the liquefaction of the starches and an amyloglucoside (AMG.
150 L.) in the saccharification process, using as substrate cassava var.
Valencia ground with 30 percent total colids. A distillery yeast with a
high fermentation potential was used for fermentation, During the process,
the pH and the concn. of magnesium sulphate, ammonium phosphate, and a
vitamin complex were varied. When pH ranged from 4 to 5, the max,
fermentation efficiency was achicved at 54.8 percent, corresponding to pH
4.5. Magnesium sulphate was cvaluated at thau pll and at different concn.,
the most appropriate being 1 g/liter. With this ‘ngredient there was a
notable inercase in fermentation efficiency. Ammonium phosphate was lested
at different conen., with excellent results,  The 2 g/liter conen, led to a
fermentation efficiency of 88.¢ percent. The other variable, a vitamin
complex, composed of riboflavin, niacin, and thiamin, was used at different
eonen, with results being similar to these when the complex was aot
inaluded. (AS-CIAT)

0366
20450 PRASAD, K.V.S.V.; NEELAKANTAN, S, 1985, Prepackaging of cansava for
extension of shelf 1ife. South Indian Horticulture 33(2):136-139. En., 5
Rer.

Cascava. Packaging, Storage. Rools. Detorioration. Timing. Starch content,
India.

The storage characteristics of 2 Indien camwava var, (ME 16, Co, 1, anu
Malovella) were studied; rocbs were caretully harvested, without bruises,
at physiologieal maturity., 8ix roots of each var. were packed in
polyethylene bags (gauge 1505 25 z W0 em).  The buge were perforated to
provide ventilation at @ rate of 1 percent ol the suface area. The bags
were closed with o twine thread and stored at reom temp, conditions.
Quality chuaracteristies (color, vascular strearing off cut surface,
appearance, cmell, and dhelf 11fe) were examined every 12 h ucing a panel
o7 16 judges on a hedonic scale rom 1 to 5. Wi, losser and starch content
were estimated. Control roots of all var. had a 48-n chelf life, Packaging
in ventilated polyethylene bags resulted in acceptable shelf Jife of 120,
66, and 84 b for ME 116, Co. 1, anc Malavella, resp. Packaging in bage
rrevented excessive wt. Josses in all var., which ranged betwecen 17.1-24.0
percent for a:l controls; in the nonventilated treutment, losses were 2.ho,
3,27, and 3.30 percent, while the ventilsted reots showed losses or 8.87,
5,83, and .50 percent for ME 116, Co. 1, and Malavorla, resp. Ventilated
bags incrcused root shelf life; an acceptable max, shelt life of 120 h wasu
obtained for var. ME 116 at u temp., of 21-26 degrees Celeius and a kil of
72-78 percent., No mold attack war obscrved. (CIAT)

0367
30576 RAJA, K.C.M.; RAMAKRISHNA, S.V.; MATHEW, £.G. 1987, Effect of
steac-tydrothermal trectment (SHTT) on the physico-chemieal properties of
ecassave (Manihot esculenta Crantz). Journzl of the Scicnee of Food and
Agrieulture 39(1):59-71. En., Sum, En., 16 Kef., I', [Regional Rescarch
Laboratory, Trivandrum-695019, Indial

Cassava. Cussava chlips. Temperature. Steam trectment. Analy. . Cagsava
flour., Cassava starch, India.

The eoffect of stesm-hydrothermal treatment (SHTT) on functional properties
of cassava was studied using {resh roots off ev. Malayan-4 (M-ll). Fresh
slices werc steam processed for 5, 10, and 20 min at stmospheric fressure.
Plain-dried samples were also prepared for compari: on.  SHIT samples were
found to have higher rehydration capacity, equilibrium MC by soaking, and
scdimentation vol, at ocem temp, (28-30 degrees Celsius) Thesc samples
also showed a lower amylose content than plaid-dried samples, Electrolytes
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like sodium chloride, sodium sulrhate, and sodium phosphate at 1,0 N conen,
changed the sedimentation vol.,, especlally of SHTT samples, Paste
stability of steam-procegsed samples at cocki ng temp. (95 degrees Cel si us)
Was relatively higher than plain-dried onos. Anong the 3 SHTT samples,
that steam-processed for 10 nin chowed the highest paste consistency and
setback ratic, X-ray diffraction pattern of £layp prepared from SHTT
samples indicuted @ olcar shirt from orystalline Lo a partially amorphous
state,  Tnfrared speetra of curuva ataech and flour samples wepe Fencrally
fdentical, (A5)

0368
30581 RAJA, ®.0.u. 1986, Texture characteristios of casnava~wheat dough and
SCNsOry properticn of diapathi, Journal or Food Science and 'I‘echnologr
as3(2) =79, En,, Sum. Eno, 6 b, Food Division, Regional Research
Laboratory, Tri vandrum 695019, Tndial

Carsava, Cancavo flour, Anadysic, Whea flour, Cryanoleptin examination,
lakery producty, Indéin,

Results of textura studivs corducted with wheat, cassave, and
Wheat-cossova dourts romples o slven and the evaluation of organoleptic
qualitien o chapathi (a type of lraian bread) prepared ojth then g
discussed.  Root s of cancsva ov, Maliyan ' were uoee, Parboiling the f'resh
casLeva slices inercased Slranens and colesiveness of the dough,
Locesouration of plain np vo wheat flour at jeve 2ot 30 percont improved
the oo lee apg appearance of chapothi, Lot seored jess in hand feel, mouth
feel, ard taste compared with chapatng prepared from whole wheat flour,
Blending f parboiloed CF with whent flour improved the organoleptic
qualitie of the rroduct, (AS)

4369
30809 SHIKANTR, S.; JALERL, Sofe; GHILDYAL, N.P.; LONSANE, B.K.; KARANTH,
N.G. 1987, Never technique tor siecharification of cassava fibrous waste
for alcohol production, Stareh/Starke 3907) 1234037, En., Sum, En,, De., 9
Ref.. Ii, [Fermentation Technolopgy k P,ior:ngincm-ing Discipline, Central
Food Technoi ogleal Feoearon Inst,, Myrvore 570013, India]

Cassava. Waste util . wotion. tleohod. Cernsiava starch, Hydrolysis, India,

A novel technique, involving the hydrolysise of starch present in cagsava
fibrous waste ipn « Liow layers ip staliless steel trays, was developed to
facilitate the yee of ich e slurey cenen. The use of slurry containing 30
rFercent selids, 4 bercent sulphurie aeid, 3C min saccharification time at
127 degrees Celsjuu resulted in the cemplete conversion of the starch into
redneing sugars,  The spent residue, aftop separation of the hydrolysate,
contained about 2o terceent of the total “ugars formed and these were
recoevered Lo the extent vl 90-94 percant by using a counter-current
extraction Lechrnique,  a large ale saccharification of a 75 kg batch gave
ThoLiters pooled hydrolysane containing 15 percent reducing sugara,  Ap
overall proogos cfficiency of 76.4 pereent was observed with the
fermentation or hy drolvascte pooied Wwith the counter-current extract for

al cohol rroduction; however, fermentation of the whole saccharified pul p
without the ceparation of the hydrolysate and a:d-enzyme hydrolysis of the
waste pave lower efficicneies, (A8)

0370
30136 SKIEANTA, Sy JALe i, S0AL SHEEKANTIAH, K.R. 1987. Productlion of
Clhanol frem taricesn (Mo Lot esculenta Crantz). Starch/Starke
3904) :132.135, Ep., Sum. En., De,, 7 Ref., 11, [Discipline of Microbiology
& Fernentation Tecmiology, Central Food Technological Research Inst.,
Hysore 570012, India]
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Cassava. Ethanol. Cassava flour, Cassava roots (vegetable). Cassava starch,
Fermentation. India.

Ethanol production from fresh cassava tubers, CF, and caasava starch was
studied by a simultaneous saccharification and fermentation procedure. A 20
percent enzyme-liquefied slurry showed about 2-3 prrcent reducing sugars,
which increcased to 10 percent on erzymie saccharifieation for 4§ h.
Alcohclie fermentation of this hydrolysate with Saccharomyces cerevisiae
var, ellipsoideus, ylelded 8-9 percent alcohol showing about 95 percent
fermentation efficiency. Large-scale fermentation of CF by this process

al 5o showed a fermentation efficiency of 90 percent, thereby indicating the
econanle viability of the process., (AS)

037
30131 TWIDDY, D.R.; CROSS, S.J.; COOKE, R.D. 1987. Parameters involved in
the production of lactic acid preserved fish-starchy substrate
combinations. International Journal of Food Science and Technology
22(2):115-121, En., Sum. En., 12 Ref,, Il.

Cassava. Usesa. Fermented producis, Lactic acid., Asia,

Preliminary studies based on a minced fish-salt-glucose system indicated
that a rapid lactic acid fermentation i.e., pH decrecase to less than 4.5 in
the 1st 48 h, proved difficult to achieve. The use of rice or cassava as
carbohydrate alternatives was evaluated with or without a 1-day
prefermentation (prior to admixing with the fish). Different
carbohydrate:fish proportions were studied in the range 20-100 percent
wt./wt. of minced fish. The use of prefermented cassava (20 percent
wt./wt.) resulted in consistent, rapid fermentations, the pH decreasing to
less than 4.5 and the lactic acid baeteria:spoiler ratio excceding 4§ log
cycles of growth within 48 h., The usc of added low mol. wt. sugar (e.g., 2
percent wt./wt. glucose) in addition to the cassava 1s necessary to prevent
undesirable pH inecrease after the 1st 2 days of fermentation, JInoculation
studies vith the cammon food pathogens Staphyloeoccus aureus, Salmonella
typhimurium, Clostridium sporogencs, and Escherichia coli indicated that
these pathogens rapidly disappear during fermentation. (AS) Sce also
0250 0271 0277 0278 0318 0320 0344 0345 0376 0382 0384 0385
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0372
30146 ACABAL, A.D.; ROSARIO, E.J. DEL 1986. Effeccts of pH on glucoamylase
production by Aspergillus awamori NRRL 3112 in an airlift fermenter. Annals
of Tropical Research 8(4):157-163. En., Sum. En,, 12 Ref., I1.

Cassava, Aspergillus. Cassava flour. Fermentation. Enzymes., Philippines.

The effects of pH on batech production of glucoamylase by Aspergillus
awamori LRRL 3112 in a 3.5-liter airlift fermenter were determined using a
mixture of CF and rice bran (1:2 wt. ratio) as substrate. Highest
producticn of the e¢nzyme was noted on the Nth day of incubation when the pH
of the mrdium was maintained at 5.5. The volumetrie and speeific
activities of glucoamylase were 124.4 1U/ml and 10.3 IU/mg protein, resp.
(AS)

0373
30814 ACABAL, A.D. 1983. Production of glucoamylase by Aspergillus awamori
NRRL 3112 in an airlift fermenter. M.Sc. Thesis, College, Laguna,
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University of the Philippines at Los Bafios. 164p., En., Sum. En., 125 Rer.,
Ii,

Cassava, Industrial nicrobiology. Fermentation, Enzymes. Cassava flour,
Protein content. Industrial machinery. Starch content, Ethanol. Rhizopus,
Aspergillus, Philippines.

Production of glucoamylase by Aspergillus awamori NRRL 3112 in an airlift
fermenter was optimized using a mixture of CF and rice bran as substrate.
The substrate was prehydrolyced with acld and the pH was adjusted with
ammonium hydroxide., 1In batch productfon, max, enzyme activity was obsarved
on the Nth day under the followi Ng conditions: incupation temp,, 30 degrces
Celsius; solids level, 20 pereent (wi./vol.); pil of aedium, 5.5; 10 pereent
{vol./vol.) inoculum size with initial spore count of 7.20 x 10(5)/ml in
the culture medium; and aeration, 0.8-1,0 vvm, The volvmetric activity,
protein content, and specific activity were 124.4 IU/ml, 12.0 mg/ml, and
10.3 1U/mg protein, resp. The pH of medium was maintained by automatic
addition of ecither 6N ammonium hydroxide or 2N aulfuric acid. Increasing
the solids level as well a5 the inocuium size did not improve enzyme
production but resulted in lower glucoanylase activity. The production at
roan temp, and pH 5.5 showed max. volumetrie activity of 118.7 1U/ml on the
4th day of incubation. Morcover, the addition of phosphates to the medium
during production at roem temp, huloed eliminate the use of an autumatic pH
controller, Mo significant difference in volumetric activity was obaerved,
thus making the method of production more economical . Max, volumetric
activity after 4 days of fneubation was 110.0 IU/ml, In 1-stage continuous
production at z dilution rate of 0.067/h usi ng the optimum conditions in
the bateh process, a continual deecrecace in voluactric and specifie
activities were noted during the entire ineubation peried. The decrease
could be due to mycelial Wwashout or catabolite repreassion.  Conen. of erude
glueoamylase solutinn at 52 degrees Celsius under reduced pressure (70 mm
lig) showed low enzyme recovery (47,4 pepcent). Prolonged exposure of the
enzywme at 52 deg-oes Celesius probably denatured same of the glucoamylage,
Partial purification ot clueoamylese usi,  fractional protein
precipitation at varying ethanol concn. was conducted. The highest
volumetric activity and speeific aetivity were obtained in the 70-606
perceat fraction, the degree of purification of which was about 7-fold,
Kax. recovery of cnzyme activity was also obrerved at this fraction. Total
recovery of glucoamylase activity was 44,69 percent based on the aetivity
of the crude erzyme. The loss of enzyme artivity eould be due to
denaturation by etharol. fThe freparation of solid glucoamylase with high
gravimetric activity has been deseribed.,  Total recovery of cnzyme activity
Was about B8 percent. The activities of 2 commerelal glucoamylases are
reported, (AS)

0374
30543 CALAPARDO, M.R,. 1983, Sereening and evaluation of amylolytic yecasts
from bubod on different starches. Mag.Se. Thesia, College, Laguna,
University of the Philippines at Los Bafios. 117p. En., Sum, En,, 60 Ref.,
I1.

Cassava. Industrial microbiology, Yeast production. Isolation. Cassava
starch., Emymes, Hyarolysis, Philippines,

Eighty-five amylolytic yeasts wepe isolated from bubod (rice wine starter)
samplez from Baguio Cicy, Philippinea. Fifteen isolates were scleeted
after determining the degree of utarch hydrolysis (diameter of clear zone
produced after the application of dilute I solution) and sutmitted to
further evalvation to determine the amount of glucose produced using the
Helson-Somogyd method, Tsolates no. 408, 656, and 750 showed the highest
amylase activities, Saecharomycopsis fibuligera 501Y was used as reference
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strain; its saccharifying activity showed very little difference witn that
of the local isolate (no. 750). Selected strains were identified according
to Leclder's systematic way of classification. Tsolates no. 408 and 656
were identificd as S. fibuligera and icolate no. 750 as S. capsularis. A
higher amylase formation was observed in the 3 isolates and the refcrence
when grown in modified amylase production media using cassava starch as C
source, Cassava starch was found to be a better amylase inducer than
sweet potato starch. Amylase formation was max, at the stationary phase of
cell growth on all strains. A 3-fold increase in the saccharifying
activities of the partially purified crude enzymes was observed. The
reference strain, TUA %01Y, had the highest hydrolytic abllity in cassava
starch (52 percent) followed by iselate no. 750 (%0 percent). The
saccharifying activities of the different strains in cassava and sweet
potato starch, in decreasing order wepre: TUi 501Y more than isolate no. 757
more than isolate no. 656 more than jsulate no. 4063, Glucose wos the only
sugar detected durirg the hydrolysiz of cussava and sweet potato stardies
by the different crude crzyme preparations.  Hence, the selected strains
and the refercnce are higi glucoamy.ase producers. (AS)

C37h
29371 o S13, P.; LECLERCQ, D.; RURADUMA, C. 1987, Qualités et utilisations
du manioc enrichi cn protéines par fermentation fongique. (Quality and uses
of protein-enriched cassava by fungnl fermentation)., Bujumbura, Institut
des Sciences Agronamiques du Burundi. Service de Biotechnologie
Alimentaire. 31p. Fr., Sum. Fn., Fr., 15 Ref. Froject Technologie Manioc
{Convention AGCD-UCL D24-92).

Cassava. Protein cnrichment. Fermentatlion, Industrial microbiology.
Nutritive value, VToxicity. Analysis, Composition. Processing. Buman
nutrition, Purundi.

Since 1922 the Institut des Seieneo Agronomiquer do Burundi has studied
protein enria 7eat of cassava through contrelled fungal rermentation. A
simple technique, based on traditional cassave fermenting methods in
Bur:indi, Rwanda, and Zaire, iz described; CF with 16-11 percent protein is
produced. Protein enrichment is based on the ability of the soil fungus
Rhizopus oryzae to turn inorganic K (urca) into fungal wnrotein N when mixed
witn the cassava substratum and then fermentation, Dried cassava chips
with 40 percent MC were steamed at 80 degrees Celsius for 1.5 h. After
cooling down to 40 degrees Celsius, o solution vontaining R. oryzae spores,
20 g urea, 13 g KU2PON, 7 g MpSOH, and 20 g citric acid was added per kg
dry casrava. Cassava, spread in loyers approx. 2 om thick on perforated
trays, was allowed to ferment for about 4% h, The nutritive volue ana
toxic side offects of the CF were investizated in chemical analyses and
expt, with animats in Belgiwn and Burun:: . HResults indicated a remarkable
nutritive value and no risks, (CIAT)

0376
30582 NOPARATHARAFORN, P.; TRAWULNALEUMSAI, S.; SILVEIRA. R.G.; NISHIZAWA,
Y.; NAGAI, 5. 1987, SCP production by mixed culture of Rhogoeycius
gelatinosus and Rhodobacter sphaeroides from cassava waste, Journal of
Fermentnation Teehnology 65(1):11-16. En., Sum. En., 14 Ref., Il. [Dept. of
Micrebiology, Fasulty of Secience, Kaschtuart Univ., Bangkok 10900, Thailand]

Cagsava. Protein curidiment, Wocte utilization, Industrial microblology.
Vitamin B12. Cassava starch, Enzymes, Hydrolysis. Thailand,

The amylolytic crzymes produced by Khodocyclus gelatinosus hydrolyzed
cassava starch mi:inly to maltose and a small amount of glucose., The
organism used maitose at the speeific growth rate of 0,15 liter/h, but in
the prescnce of glucose, maltose consumption rate was retarded. Therefore,
51
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a serles of mixed cultures was conducted with Rhodobacter sphaeroides P47,
which showed a high growth rate of .24 liter/h on glucose and contained
29.5 micrograms vitamin B12 and 0.49 mg caroteroid/g cell compared with
18.4 micrograms and 0.23 wi/p well, reso., of R, gelatinosus.,  Mixed
cultures with 3 different incculun ratios of the 2 organisms, based on cell
no., all gave higher growth yiclds and vitamin R12 and carotenoid contents
in the total ¢ell mass than cingle cultures, When the inoculum ratio of R.
gelatinosus Lo K. sphacroides PU7 was over 1.0, the culture time was
sho:tened due to tie synergistic ef fect of Sugar consumption, Therefore,
it war suggested that the wired culture of these 2 organiaoms would be
bractically profitable for more nutritive SCP production from cassava
waste, (AS)

0377
30542 RuUBICO, oM, 1963, Fungal rrotein production ysg Iy, cassava (Manihot
esculenta Crantz) rlour s substrate, Mag,.Sc. Thesis, College, Laguna,
University of the Phalippites at Los Bafios, 121p. En,, Sum. Fn., 68 Rer,,
17,

Cassava, Cansava flour, Industriag wicrobiol opy, Acpergillus, Isolation,
Fermentation, Protein content, Sugnre content ., Fretein enrichment,
Philippine.,

Preliminary serecning for fungal protein production war comtucted using 39
Strains of furngi 1solated rem bubod (rice wine starter) and rotten
caerava, dncluding 0 soraine of fepergillus oryzae and 2 straing of A,
Be_@mori,  Four potentyal iselates wepe chesen (BU2, £t3, 3%, and 36) and
ured to achieve optimun vonditions of CF conen, (1, 2, and 3 percent}), N
conen. (0, 0.15, and 0.70 vertent), N source (NHYNOZ, VHASON, and wrea), ph
(3.5, 4.0, control 6.0-7.0)y npore conen. (10(8), 10(7), and 10(6)
count/ml), and rermentation time (17, %1, 48, and 72 h). The best
condition was thea used for fungd culture in a 2-1 fermenter. Paramcters
measured were dry ~ell wt,, ravidual svenr, tarbohydrate conversion
efficiency, protein content, and protein yield, Growth of fung1l isolates
Was improved wnen the following nutrients were all present in the medium: C
source (CF). ¥ source, rheaphat ¢ solution, and metal solution, CF at 3
Fercen’ waln r'ound to be the optimum level because at higher conen., a thick
viscous paste war formed on gelatinization that prevented efficient mixing,
Cell wt, increase was observed for cvery 1 percent increase in CF conen.
Cell protein content iner cased significantly with inereasing N concn.
Improved ccll yicld was also observed; however, the differcnce between 0.15
and 0.30 percent N was not slgnificant, Urea was found to be the best N
source based on all parameters measured.  Fungi can grow on a wide range of
PH (3.5-6.7) without much effect on thejirp efficiency and activity. No
significant differences were observed wher  the different spore conen. were
used.,  As cell wt, fnereased, a corresponding decrcase in residual sugar
way observed, Fermentation must end alfter 48 h when protein content 1is
wax. and fungzl growth is almost stationary. The efficiency of fungal
protein production was remarkably improved when grown in a 2-1iter stirred
fermenter compared with the use of shake flask. Based on protein vield,
isol.te 35 was the best followed by BU2, 35, and St3. TIsolates BU2 and
St3 were identificd an A, Japonicus and A, petrakii, resp. Before using
isclates 35 and 36, they were already identified as strains of A, awamori.
(AS) See also 0355 0363
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0378
30021 DAHNIYA, M.T. 1985, Farming systems research in Sierra Leone: some
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practical lessons. Sierra Leone, Njala University College. Department of
tgronomy. 18p. En., Sum. En., 6 Ref. Paper presented at the Workshop on
Methodologies, Practical Approaches and Potentiar Contribution of Farming
Svotems Research for Rural Develomnent in Sub-Saharan Africa, Njoro, Kenya,
1985.

Cacsava. Cultivation., Cascava programcs. Technology evaluation. Froduction.
Sociocconem’ . aspects, Develommental research. Sierra Leone,

The Adaptive Crop hesearch and Extension (ACKRE) Project, spoasored by
USAID, the Government and University of Sierra feone, is reviewed, Ity
main objective 1: to increase the agriceultuead productivity off small
farmers through adaptive crop research, crop demeonstrations, and an
effeetive extencsion cervice,  The results obtained from station research
are used to decipn simple on-farm adaptive rescarch trials; based on these
wrn o denenstrations are develeped for the benefit of farmers.
wicn, problems, and achivvements of recearch, demonstrationy,
ard extension activitics are highliphted,  Practical le ns learnt include
the need for sase initiad survey pricr to the commencement ol field
Cperations, the rejection of high yielaing crop var, because of certain
rreferene cuck o tuber peel oond peticle eolor, the depression of prices
co oo result of Lumper cerop barvesto, the dislike of farmers for thinning
crops, and the inelusion of peies dn field trials,  The high cost of the
precent extencion ryrten inoempbosizea, 't Lo been demonstrated that
small-coenle Carmers are willvny to wecept innovevson i their needs are

cotintied, (AD)

trials, o
The crganic

(=]

0374
SO OFARIAS, AVHONGG SCUZA, A, DA S.; FUKUDA, C.; SOUZA, M. DA P.N, DE;
ALMETDA, P.A. DE; MATTOS, P.L.E, DE; FUKUDA, W.M.G. 19806. Mandioca: resumos
informativos, (Cassava: inforwative abstracts), Brasilla, Brasi), Empresa
Bravileira de Pesquisa Agropecuaria, Centro Naclonal de Pesquisa de
Mandioca ¢ Fruticultura, Mandicea: recunmas informativos, 14. v.2,262p. Pt.,
633 Ret.

Cagsave. Ritliography. Brasil,

Summaries are piven of €33 rescarch papers on difJer re wspéets of cassava,
compiled by the Centro Nacional de Pesquisa de Mandiucn ¢ Fruticultura, of
the Empresa Bravileira de resquisa Agropecuaria (Crut das Almas, Brazil).
Aspecte dealt with were fertilization, general aspec.s o) the crop
(botanics, climate, and cultural practices), economices, physiology,
phytochemistry, phytosanitation, plant breeding, nutrition and uses,
production systems, and techno-logy. Subject, auther, and paegraphic
indexes are also included. (CLAT)

0380
30855 GATTL, E,U. 1986. A politica agricnla ¢ a ccmposiz - da producao e
utilizacao du mao-de-obra na agricultura paulista na déeada le setenta.
(hgricultural policies and composition of produce and labor utilization in
agriculture in Sao Paulo in the 70's). Informacoes Economicas no.11:29-37.
Pt., 1 Kef.

Cassava, Production. Socloeconomic aspects. Statistical data. Brazil,

The effects of agricultural polieies on produce composition and labor
utilization througnout the period 1968/70 to 1980/82 in thc state of Sao
Paulo, Brazil, are analyzcd. The expansion of some agricultural activities
in 1968/70-1974/76, especially those providing raw materiasl for exportable
industrial products, occurred at the expense of area planied to crops ror
domestic comsumption; cassava area, for example, was reduced in 47,721 ha
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out of the total agricultural area substituted in the period (1,292,212
ha). A amall increase in cassava area (499 ha) was observed again in the
period 1974/76-1980/82, particularly at the expense of rice and pasture
arcas. The general effects of agricultural policizs on labor use and
distribution are discussed. (CIAT)

0381
29577 HAHN, S.K. 1984, Tropical root crops; their improvement and
utilization. Ibadan, Oyo State, Nigeria, International Institute of
Tropical Agriculture. 30p. En., Sum. En., 38 Ref., Il. Based on a paper
presented at Conference on Advancing Agricultural Production in Africa,
Arusha, Tanzania, 1984,

vassava, Production. Plant breeding. Cultivation. Cassava programs,
Intercropplng. Cassava products. HCN cnntent. Gari. Root productivity,
Africa.

A general review is given of the procuction constraints of different
tropical rootl crops (cassava, yam, sweet potato (Colocasia and Xanthosoma))
in Africa, and the advances {n this field are presented. The pain
biological factors limiting cassava productior are diseases (CAMD cnd CBB)
and pests (cassava mealybug and green splder anite), Advances are reported
on the var, improvement carried out at the International Institute of
Tropical Agriculture (Kigeria), directed toward (1) the production of
plants with lower HCN content, high yield potential, and disrage
resistance; (2) the introduction of natural enemies for biological pest
control, particularly Apoanagrus lepezi; (3) munagement of cwltural
practices such as: land preparation, use of shade, fertilization, planting
material, intercropping syal.ms (cassava/malze, cassava/peanuts, and
cassava/cowpea), leal harvesi, weed control, and continuous cassava
production on the same fiela, cinally, cassava processing systems used to
reduce HCN content are reviewed. (CIAT)

0382
29046 HOLTZMAN, J.S. 1986. Annotated bibliography of cassava production,
marketing, processing and conyumption in Africa with particular attontion
to Zaire, Worcester, MA, Scttlement and Resource Systems Analysis
Cooperative Agreement. 42p. En., 95 Ref.

Cassava. Bibliography. Produsction. Marketing. Processing. Human nutrition.
Zaire, Africa,

The importance of cassava as a food crop in Zaire 1s highlighted and the
situation of research of this crop s ar lyzed and discussed.
Bibliographic references up to 1285 cov ring different agpects of cassava
are included with thei resp, abstracr Particular cmphasis was given to
literature relevant to Zaire. The bib. ographic material was divided into
5 groups: selected general refcprence material; cassava production,
marketing, processing, and stor-e¢e in African countries other than Zaire;
socloeconanic studies of cassnysa production, marketing, and processing in
laire; re-search on cassava preduction; and cassava consumption and
nutrition, (CI1AT)

0383
30529 KREAMER, R.G. 1986. Cassava, the food of the urban poor. In Kreamer,
R.G. Gari processing in Ghana: a study of entrepreneurship and teehnical
change {n tropical Africa. Ithaca, New York. Cornell University. Department
of Agricultural Econamics, International Agricultural Econamies Study
Series. A.E. Research 86-30. pp.5-12. En., I1,

Cassava. Production, Costs, Ghana.
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An overview 1s presented of cassava as a crop in Ghana, with a discussion
of : yields of cv. Ankra; adaptability to g0il and moisture conditions;
production costs (labor and other inputs), with returns to labor compared
with those of sweet potato, maize, and millet; storage and processing (for
gari and konkonte); uses and demand in the country. In 1955, cassava
constituted 38 and 46 percent of the urban dict in Kumasi and
Secondi-Takoradi, a situation that is still prevalent, (CIAT)

0384
30532 KREAMER, R.G. 1686. Guri processing: improved technology. In Kreamer,
R.G. Gari processing in Ghane: a study of entreprencurrchip and technical
change in tropica2l Africa, Ithaca, New York, Corncll University. Dupartment
of Agricultural Fconomics. International Agricultural Economies Study
Seriea. A.E. Rarearech 86-30. pp.41-66. En.. T11.

Cassava. Gari. Prucessing., Technoleogy evaluation. Mechanization. Women.
Marketing. Prices, Income., Soclocconamic aspects. Ghane.

The effects of improved tuchnology oni the pari industry in the Ashanti and
Brong-Ahafo regions (Ghana) are analyzed.  The mechuanical cassava grater
used In these areas is decaribed as well @ a hipgh-vol. technology systenm
in Acera. Two case cludies of these technelogies, in Ayigya-Kumasi and
Anloga-Kumasi, are compared. Detalls of these wemen-zanaged organizations
to process gari are given, The various steps from the arrival of raw
material to fermentation and roasting are also discussed. Socicaconomic
production factors, related to the adoption of new tvchnology and quality
considerations, and the operating costs and revenue of An!opu-Fumasi
processors are also presented.  {(CIAT)

0385
30826 KREAMER, R.G. 1986, Gari precescing in Ghana: o study of
entrepreneurship and technical change in troplcal Africa, Ithace, New York,
Cornell University, Department of Agricuitural Econunies, International
Agricultural Economics Study Series, AE. Research 86-3G. 138y, Fn., 56
Ref., Il.

Casrava. Gari. Technology evaluaticn. Marketing., Small-vcale proceseing.
Cassava programs, Ghana,

The manner in which Ghanalan entrepreneurs have increased food availability
through improvemencs in cassava processing, eliminating many ot the
bottlenecks associated with organizing the delivery of fresh cassava to
processing centers and improving cassava processing technology, 1s
examined. The focus is on the gari industry of Ghana, purticularly in the
arca of Kumasl, and the impact of 2 technological irnovations: the
mechanical cassava grater and the manual serew press, built lecally.
Samples, case studies, and surveys of the cassava mirketing and processing
chaln and of Kumasi's informal {adustrialists were used to ccllect
socioeconomic data. Poliey implications for promoting small-sceie
technological change are discussed. Individual papers are recorded in this
publication under the following consecutive no.: 0359 03(. 0383 0384
0386 0387 0388. (CIAT)

0386
30531 KREAMER, R.G. 1986. Gari processing: the traditional method. In
Kreamer, R.G. Gari processing in Ghana: a study of entrepreneurship and
technical change in tropical Africa, Ithaca, New York, Cornell University.
Department of Agricultural Econanies., International Agricultural Economics
Study Series. A.E. Research 86-30. pp.29-40. En., Il.

Cassava, Gari. Processing. Technology evaluation. Ghana,
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The traditional method of gari processing in Ghana, as well as the use of
improved technolegy such as the mechanized cassava grater and the wingnut
Scred press, are discussed., Case studies of 2 processing enterprises
managed by wemern in Bomwire, an Ashanti village near Kumasi, and Ayeasu,
near Techiman, are given, In each case study, the chojce of technolopy,
types of gari made, supply of cassava, and gari marketing are discussed, A
concluding analysis of the industry's future i also made, (CIAT)

0387
30530 KREAMER, R.G. 198(, Production and consunption of cascava in Ghana.
In Kreamer, R.G. Gari processing in Ghuana: a study of entreprencurship and
technical change in tropical Africa. Ithaca, New Tork, Cornell University,
Department of Agricultural Feonemies. International Agricultural Economics
Study Series. A.E. Recearch 86-30. pp.13-27. En., 11.

Caszava. Production. Conzunpticn, Gari, Pricer. Statistical data, Mape,
Ghana,

The production and consumption of cassava In the Ashanti (Kumasi) ang
Brong-Ahafo (Techiman) reglons of Ghana arc divcusced in detail. Data on
production, arca, and Yields from 1950 to 1984 ape presented as well as the
rational av. wholenale frice (1680-85), Recanmendations on soil
preparation, planting (time, raterial, and spacing), and harvesting are
glven. Gari consumption in the regions i: discusrced and the marketing
structures in Kumasi and Techiman are indiocated. (CIAT)

0388
30533 KREAMEK, R.G. 198, Yransformation of the gars industry : Impact of
new technology on the mrketing chain, In Ereamer, k.G, Gari procensing in
Ghana: a study of entreprencarship and techni eal change in tropical Africa.
Ithaca, New York, Cornell University, Department of Agricultural Econwamics,
International Apricul tural Feonmics Study Series, A E. Research 86-30.
pp.67-89. En., 11.

Cascava, Gari. Technol ogy ., Frocessing, Marketing. Mups, Prices. Costs.
Socioceonumic aspects, Income, Industrialization, Ghana.

The evoluticn of the cari marketing systems in Anloga-Kumasi and Techiman
(Ghana) due to technical innovations is reviewed, fThe origin and
develoment of the Fumasi processing center are discussed and the reasons
for the cmergence of the industry in Techiman are given. Criteria for
organizing & center are Included, The delivery system is described and
mirketing costs are analyred. At 42 percent, trancportation costs are more
than twice the perezntagr wribution of the contractor's net margin, and
50 percent greater than . ‘cducer's price.  Data on contractor's net
income from cussava deliver ro. 1re alse included. Tuobodum und houoyi, 2
villages in the Techiman area, are used as examples of organized processing
centers,  Furthermore, the impact of technology on traditional and new
markets and on wirketi ng returns is analyzed. (CIAT)

0389
30824 MANDAC, A M.; GENESILA, M.P.; FLINN, J.C. 1986, Developing technology
for upland farms in Northern Mindanio, Philippines, Philippine Journal of
Crop Science 11(2);:69-79. £n., Sum. Fn., 9 Ref., I1. [Dept. of Agricultural
Economies, International Rice Research Inst., Los Bafos, Laguna,
Philippines)

Cassave, Technological package. Cultivation, Upland farming, Socioeconomic
aspects, Farm size. Rotational crops. Fallowing, Statistical data, Labor.
Incor , Technology evaluation, Philippines,
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Upland farmers' production systems In Northern Mindanao, Philippines, are
deseribed and the implications of the results for developing new crop
technologies at the site are dicceusced.  The deminent cropping patterns
over a sample of 202 farmo in Cleveria, Micamis Orientsl, were miajve-maize,
rice-fallow, raize~tfallow, cacsava, and perennial crops suach coffee,
cacao, and coconut, Potential rociocconcmic constraints to adopticn of
improved technologles are considered: (a) a weok merket position; (o)
scarce labor, power, and investment cachy and (¢) the weik veonomice
position and the lack of freedom in recource une amony lenant cultivators,
Desired characterictiecs of pew crop technologies for upland farms may
1ncelude: (a) inereaced labor and power productivity; (b)) Low debt

k technolopy, (AS)

requirenent 3 and (o) low-ri

03490
30056 MSADBAEA, MJALM, 1980. A review ¢of cursava reccorch in Tanzania,
Mwanza, Tanzania, Apricultural Recearch Institute. 19p. En., Sum. En., 30
Ref., 11,

Carsava, Germpioor, Cultivare, Root productivity. Planting. Spacing.
weeding, Intercroppeng, Meive, Groundout. Cowpen, Treome. Cassava propgrams,

feceareh, Tonmonio,

traduced var, ivve been called b Ularicorn, Nalilendele, and
ticrns on bigh tely rons roct yioldunit ares and
icenoer, Deleeted hogh yiclhding var, were

S cround Labe Victoria; Medmbitala and
Lionge poerformed beotoan tuberou: roct y ield/unit ares (81,5 and 30,7 L/ha,
roonaving e e Lo both CAMD and casneva brown leaf
SPOU were selected i Selections made at UDkiripuru were mostly
for recistarce Lo preen carnave mites,  Five loeudl var, (Mzinbitcla, Niema,
PEorolo) were peconmended aromite recictunt, Host
istance to

Uy dag ror eve

reriotance fosls and

Powetion:

dhed reanon:

Dalama, Fanyoenolpe, i
nonprefercnee nd antibidosio were portuleted o medchanioms of ro:

{ Coeay Tube rous root y vl S0=80 percent coused by
fte infestation: can Yo prevented, uding mite-recistant var,
Limited pieanting materd Lte=resjotunt var, ore multiplied in
Ukiriguru and dictributed free, The aeceptability of the mite-resistant
var, to farmer:s yoet Lo b
mite-re: cant v, are poor inotuterouns rost oyield and flowering.
Hybridization prop ; be develeped eventually,
provided rlowering The recuanmended spacing for
conoeroppi ng
150 ¢ wide.  The best spacings Sn Moroporo vairied frem 68 to 81 om,
deperding ou Lthe »or., prown on ridpes 00 o wide. Connceutive weedings 4,
10, and 16 wl, after planting in monocropjed cacs were necessary for
better tubercur roct yicld/unit area in Ukiripuru, Intercropping cansava
with groundnuts bac the potential to give pvad carh returns/unit area,
Cascava productys can be ured In formidating iens for broilers, layers,
and dairy cown,  DProperiy formuelc red dictsn did not limit
palatability or feed conversion ef'ticiency; however, broiler ducks did not
respond well to cacsova-tiaced dieto, Fermentetion in water for 7 days was
the nmost  cof ficient nethod of reducing prussic acld content in causuava
products. (AS (extract))

greun conravi
greern o

rnewny however, St is certain that o

for plant breeding

not o |l

i tacto

va dnoaredr around Loeke Viclordia s 7% ok within ridges

vdoci sava

0361
<9481 SUGETTE, M. DO S.L. 1981. Levantasento bitirogréfico sobre mandioea.
(Bibliographic survey on ca va). Fortaleza-CF, Brasil. Empresa de
hssistencie Téenica ¢ Extencao Rural do Cearf, Serie Bibliogré&fica no.2.
37p. Pt.

Cassava, Bibliography. Brazil.
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A total of 243 bibliographic references on cassava available in the library
of Lthe Empresa de Assictencia Téenica e Extensao Rural do Ceard (Fortaleza,
Brazil) up to 1981 are lirted in alphabetioal order of the author. (CIAT)

0392
29573 VORASTRISUNTHORN, A., trad. 1986, Tapioca: few choices avallable,
Bangkok Bauk Monthly Review 27(6):0260-264. En., I1.

Cassava. Cassava chipe, Pellets, Statistieal data, Costs. Trade. Thailand.

Thailand exportc 9% percent of its tapicea, with the EEC au its most
important market, fwporting 1,22 MT of tapioca oroducts valued at approx,
Babt 17,7206 wiilion, Tapioca from Thailand enjoys a price advantage
compared with other products in the Eurcpean anipal feed industry. Taploca
imports were reduced during 1982286, due to a change In 1egislation, which
placed a 28 percent duty or vel. over a certain quantity. France and
Ttadly, major producers of feed Larley, had campalgned for such a reduction
in dmports.  The diffioultics cncountered in rencgoliating the agreement
are diseusred. (CIAT)  See alno 0266 0359 0360 0362 0364

KOO OTHER ASSOCIATED COMMODITIES

K01 Rotati-~nal Schemes and Intercropping

0393
30817 GIBSGY, T. 1987, Nortneast Thailand, A ley farming system using dairy
cattle in the infertile uplands. World Animal Review no.61:36-43. En.,, 18
Ref., Il, [Dept. of Apriculture, Univ. of Queensland, 8t, Lucia, Qld. 4067,
Austraiia)

Cassave, Cultivetion rysteoms, Hotalicnl crope, Macroptilium, Stylosanthes,

Fertilloers, o S0 FL Deiry cattle, Feed: and feeding, Soclocconamie
agspect o, Productivity, Thail-nd.

The resulte of o pilot ley farming extension projeet using dairy cattle in
the infertile uplands of NE Thailand over o S-yr o period are discussed,
Cassava, one of the few crops that can be grown in these upland infertile
56ile, war found to yield more when plinted after a4 ley crop such as
Macroptilium atropurpurenn ov. Siratro op Stylos: sthe: hamata ¢v. Verano
fertilized with B, 0, and ¥, Cassava yields in 1964 after unfertilized and
fertilis ¢oin 1980, 1981, and 1982 were 7.0 and 7.1

drotiticnal ccohien

LZhay, respo, Uor cansovi, oo adchreavay 9.3 and 8.3 t/ha, resp., for
cacrava/Siratro/Siratro (g odepume); 7.7 and 10.% t/ha, resp., for

cassava/Siratre/Mivatroe but the Dnd Siratro pasture was mewn; and 9.3 and
12,9 L/hiay resp., for cassava/Siratro/Siratro bul toth legume pastures
mown, In 1982 in l-yr ley treatments (1980 and 1081), the cassava/cassava
rotations with and without fertilization yielded 13 and 11 t/ha, resp.,
while the Siratro/cassiava rotations yielded 28 and 17 t/ha, resp. Cassava
yields in 1983 and 1984 were further reduced to 9.1 and 4.4 t/ha, resp.,
with fectilization in 1980-81, and to 10.1 and .2 t/ha, resp,, with no
fertilizatior in continuous cropping systems. Low-cost milk production was
considered feusible in Thailand on legume pastures and farm-grown feed,
such as cavcava. (CIAT)

0394
30544 GOLD, C.8. 1987, Crop diversification and tropical herbivores:
effects of intcreropping and mixed varieties on the cassave whiteflies,
Aleurotrachelus socialls Bondar and Trialeurodes variabilis (Quaintance),
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in Colombta. Ph.D. Thesis. Berkeley, University of California. 372p. En.,
Sum, En., 205 Ref.,, Il,

Cassava. Cultivars, Intercropping., Cowpea. Maize. Beans, Aleurotrachelus
socialis. Trialeurodes variabilis, Tnsect biology. Colembia.

The ¢ffects of intercropping and mixed var. on the population dynamics of
the casrave whiteflics Ateurotrachelus socialis and Trialeurodes variabilis
were Inpvesvignted under outbroak conditions in Coleombia, Interceropping a
reglonal carrave var. with cowpea reduced ey popul ations o both speclies
of whitefly, These reductions were recidual, persisting up to 6 mo. after
the harvest of the cowpea.  Mixing thir repional cassave var. with cassava
var., CHC B0 reduced pojulations of T, varisbilis but did not affect
populations of A, socialis,  Predator: chowed o nemerical response and were
more abundant in monccultures, while the rates of jurasitism were equal in
w1l treatnents.  Mertality of whiterly immatures was also similar beiween
eyctens,  Thusn, the natural enemies hypothesins won refeeted wn o me-chandom
explaining reduced berbivore loaa In cassava/cowpen inbererops. Treatment
ef feets, therefore, were most  anfluential on the tehavier end host plant
Caduit whiteflien, antercropping of cansava and cowpea may bave
provided an acsociatea plant resistance to whiteflies during the period
that the intererop was present but this medhanimm cannot explain the
reductions in whitef'ly pojpuiations that were ercountered long after tne
pemoval of the cewpea,  Inestead, it oappeared that intercrop competition
caused o reduclion inocanrave size or vigor which persisted through the
premai nder of the trial,  Inoo 2nd trial, adult populations off 7. variabills
were shown to be strongly correlated with the size of individua, cansave
plants,  Trus, whitefiy popelations were o funetion off host plant selection
and/or tenure time which, in turn, was related to hest plant condition.
Thene results provide an additional explanation to current theory in
explaining herbivere peduction in diversificd cropping votems, (AS
{extract))

selection of

Q3us,
3004 EISSIEDU, A, ¢, 1Wt. Improving the rotational system in the
southern savanba cone of Ghana, 1. The effect of preceding cropping on
yield of some major ricld crops. heere, Ghuna, Crops Recearch Institete,
Council for Scientifiec and Irdustrial Research, 10p. En., Sum. En., 8 Ref.

Cassava, Hotutional crops. Soil tertility, Malue, Covpea, Tobucco, Root
productivity. Ghong

The effect of preccding eropp' gy on the yields of maise, cassiavi, COWPGa,
nrned L osoquencial trials conducted in Ohawu and

ahd tobaceo war e
Pokuase {(Ghana). & spiit-vlot design, replicated 3 times, was used with
Tot-yr cropping oo the main plot and 2nd yrocropping ar subplots, The
erfect of the various lst-yr crops on the yield of the Ind-yr wrops
differed signficantly ol both sites except with maize in Pokuase. In
Ohawu, maize and cuvcava tended to be cequencially compatible, each beling
suitable Lo the other an preceding cerop.  Cowpea yield was suboptimal but
yields of succecding maize and cascava were significantly high. There was
a rignificant interaction btetween the offects of Tst- and 2ud-yr crops on
the yicld of 2rd-yr maize in Ohuwu. At this location lot-yr cropping of
tobiacco-rallow and 2nd-yr cassava tended to be the best preceding cropping
sequence for 3rd-yr madze; whereas 1 e oprevious cropplng of cassava
favored maize thut follewed, 2 yr succesrive cussava lowered the yield of
malze that succeeded. (AS)

0396
30850 MATTOS, P.L.P. DE; SOUZA, A, DA S,; CALDAS, R.C. 1986. Cassava
intercropped with peanuts, Revista Brasileira d  Mandioca 5(1):71-76. Pt.,
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Sum. Pt., En., 8 Ref., T1. [EMBRAPA, Centro Nacional de Pesquisa de
Mandioea e Fruticultura, Caixa Poatil 007, 44,380, Cruz das Almas-BA,
Brasil}

Cassava, Intercropping. Groundnut. Spacing, Planting, Root productivity,
Starch produstivity, Brasil,

buring 1982-83, a trial was corducted to determine (1) the most adequate
spacing for cassava cv. BOM 116 intercropped with peanut ov. Maranhao and
(2) the effect of peanut: on caszava yield ot the Escacao Exptl. de
Fruticultura Tropiecal in Cer vicao do Almeida (Bahia, Bravzil), A randomized
block desipn was vwsed,  Treatments were cassava planted in double rows
spaced at 2,0, 2.9, and 3.0 m, with 3 b, and Y rows of peanuts, resp.,
between the double pows, Intercropping cassava planted in double rows with
2 peanut erop:s in subsequent years showed higher yields than intereropping
peanuts with 3 1.0 x 0.6 w. The hest apatial arrengements

for improved root yield were 2.0 and 2. mowith 3 and 4 rows of peanut s

Letveer the donuble rows,  For peanuto, the best presults vere obtained when
1t was geown an a pure crop or when intercropped with caseava nlanted at
3.0 x 0.7 x 0.7 m and ot 2.5 x 0.7 % 0.7 my with 5 and 4 rews, resp.,
between the double row:. (A5)

0397
30130 TSAY, J.8.; FUKAL, S, WILSON, G.0. 1987, The response of cassava
(Manihot esculenta) to spatial arrangement and to soybean intererop, Field
Crops Rescarch 16(1):17-31, En., Sum. Fn., 20 Ret'., 1), [The Asian
Vegetable Research o Poveloprent Center, $.0. Box 42, Shoanhua, Trai-nan
TH103, Taiwan]

Cassava, Intercropping. Spacing. Soybeans, Dry watter. Plant height, Root
productivity. Leat srea, Solar radiation. Growth, Temperature, Light,
Australia,

The response of cassava Lo row spacing and plant population density (0.62
plants/square meter in 180-cm rows; 1.23 plants/cquiare meter in 90—, 180-,
270-, and 270~ plus 90-cm rows fi.c., paired rows); and 2.46 plantua/square
meter in 90- and 180-cm rovs). and to doylean intercrop at 2 row spacings
of cassava (90 and 270 om) - - studled at a high lat., (27 degrees &) in SE
Queensland, hustralia, wher. iow temp. limits a growing scason to 9 mo.
Detailed observations were made in sole crops on leaf canopy structure and
light penctration in the 3 row apacings at the mediun density to allow an
estimation of light avarilability for an intererop between cassava rows. The
low plant density or the 270-cm 1ow plants produced tre lowest total DM and
root yield at harvest, while the 2 higher densities or the 2 narrower rows
produced similar total! and tutwr dry wt. Intercropped cassava produced a
similar tuber yield to the sole crop at the corresponding spatial
arrangement, but total I'M was lower in the former, LAT wags similap among,
the 90~, 180-, and 270-cm row spacings in sole crops throughout the growth
period; however, leaf area was unevenly diastributed horizontally for a
longer time as row spacling inereased. This resvlited in light penetrating
the interrow space for a longer period in wider rows in sole crops, more
than 50 percent full ounlight reaching soil level for 90, 120, and 130 days
after planting in the 90-, 180-, und 270-cm rows, resp. This light
cnviroment would be avallable for an intercrop if cassava growth is not
affeeted by the intercrop,  The results for cassava intercropped with
doylbean show that in fact cassava growth was reduced by the associated
soybean, and henece light available for the soybean growth would have been
mole than that estimated above. (AS) See also 0263 0271 0279 0381
0389 0390 0395
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INTRODUCTION

This journal of anulytical 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 CHanihor esculenra Crants), disseminating rescareh results
and ongoimny activities related 1o the crop,

Ihe abstracts seport condensed information from jouraal articles,
booklets, mimcozraphed  veports, theses. manuals  and  other
conventional and nonconventonal material, catesorized into broad
discipiinary fichds oo tacitate rapid - scanning., Additionally,
abstracts are author and ~ubriecr indexed 1o enable more compre-
hensive consultatien.

When retrospective o exhuaustive coverage ol a topic is desired.
nreclunized  dibliographic scarches ol the entire document col-
fections can be provided by CIATS Documentation Center.,
Abstracts of all articles that match the topic of interest are provided
to users who request this search serviee, The full ost of every
article abstracted by the Documentation Conter s cilso available,
through the photocopy xervice.

CIATs Documentation Center also publishes journals of analvti-
cal abstracts on held beans (Phaseolus valgaris L) grown under
tropicul conditions  and on tropical pastures.  Other CIAT publi:
cations dedicaied 1o keeping users aware of rescarch developments
i their respecinve ficlds mclude: Pages of Contents, Cassava
Newsletter, Pastos Tropicales - Boletin Informativo, and Hojas de
Irijol,

-
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COMPONENTS OF AN ABSTRACT

Accesion l

o i
mbo ] ' )
(forx;)[l‘n(;t(::opv 19527 TKEDIOET, C.0.; wsc ¢f linamarase In gari}_‘ Ongindl titde
aacrey production. Frocess Erel.,, (Sum. Engl., 12
requests) L= IEL

Refs, illus.

Nigeria)

IIDept.

madu JEello URiv., \Zariaz}_ﬁ Author

address

Additiond P Languaze Languace
oy det .
notes e O paper of summar:

v

Cassava. Linamarase. Uses. Gari. Fermentation. Detoxification yrocesses.‘ Kevwords
Enzymes. Nigeria. )

The detoxification of cassave associated with fermentation depends on™)
endogenous linazarase hydrolysis of the constituent cyanogenic glucoeides.
Additicen of exogenous iinamorase preparations to fercwnting grated cassava
net onlv increased the rate and extent of detoxification but also consis-
tently vielded gari with innocucus levels of cvanide. A preliminary screen-
ing of several fungal isoclates for their ability to synthesize linamarase, [ ——— Abstract
resulted in the identificatien of 2 fungi, Pericilliuz steckid and
Aspergillus svdowi, capable of producing this enzyme in commercial quan-
ticties. The uce of linamarase or linamarase-producirs fungi i{n cassava
fermestation for gari production wmay be an interesting possibllity,
[AS] g
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AOO BOTANY, TAXONOMY AND GFOGRAPHICAL DISTRIBUTION

0398
29336 CARTER, S.F. 1987. Collecting and organising data on the
agro-socic-ccenomic enviromeent of the cassava crop: case study of a
method, In Buntirs, A H., ed. Workshop on agro-ecological characterization,
classilication « " i, Romey 168f, Agricultural emvircrments:
proceedings. Walirptor., Unfted Kingdom, CommorWealth Agricultural Bureaux
Internationni. , .13 2+ En.y Sum. En., 20 Ref,, Il. [CIAT, Anartado Aéreo
0713, Cali, Colombial

Cassavi, Flant geogruphy. teclopy. Mapn, Climatie requi rementy, Soil
phyrieal prepertics, Jurveyr, Productivity, Soeioceoncmio aspucets, South
ferive, Colembia,

£ method fo sugeestor ror detinlng micr oreglons within a larger region in
which @ particular crop, in tuis case cansava, 1s important. The method
will help rescarch worker: and institutions to identlly research priorities
and develop appropriuste technical options ror weater and more profitable
custained output for perticuior reglons. The method begins with a

fodd lescale distribution nap ol thie crop under study. Areas where the crop
ir praduced are then cesaritod in simple agroccological terms, Specitic
repions are identiidled ror study from thesc mapg, in conjunction with other
poiley considerationsn,  Fecondary data analyesis, Kapid Rural Survey, and
Sertlement Pattern Suevey are uced to derlne apatial variations in the ucre
important constraints which limit output locally. Micrereglons are then
derined by over:aying map: wnich show the geographice distrilbutions of these
consitrainty,  As a case-study, a method ol analyzing the produetion of
casuzava on tne north ecoast of Colombla 1s deseribed. (AS) See also 0411
0541

C00 PLANT PHYSIOLOGY

0399
29915 ASHOKAN, P.K.; BAI, E.K.L.; NAIR, R.V. 1986. Canopy spread of and
Iight inti)tration through cassava (Manihot esculenta Crantz) canopies.
Agrieultural Reoearch Journal of Yerala 24{1):83-85, En., Sum. Arm., 4 Ref.
[Coilege o Horticulture Vetlanikkara 680 54, Triehur, Verala, Indial

Cassava. Cunopy. Light. Intercropprng. Plant develomment, Cultivars.
Planting. Spacing. Timing. Leaves, India.

The extent of canopy spread of € cassava var, (M4, E 1687, H 2304, 0 3641,
H 312, and Col), planted on mounds 90 x 90 om apart, was ecstimated as well
as the light inf'iltration through the cassava canopy with advancing age,
both over the mound and in the interspaces. At 45, 7%, 90, 120, and 270
days after planting, av. canopy apread wasz 66.5, 98.3, 109.6. 113.8, and

1 1%.2 an, resp.  The percentage light intriltration over the mound ranged
from 39.1 to 18.0 and 1n the interspazes trom 100 to 26.1 in the {ntervai
45-120 dcye after planting., Var. dltferences for canopy spread were not
zignifieant but those for percentage light intfiltration were. Var. MY
allowed the hitghest light transmission, totiowed by Col. Results indicate
that intercrops shouid be sown farther from the mounds. (CIAT)

040¢
32027 BAJAJ, Y.P.S. 1977. Clonal multiplication and cryopreservation of
cassava through tlssue culture, Crop Improvement 4(2):198-204. En., Sum.
En., 15 Raf., II.



Cassava, Tissue culture, Apical meristems, Shoots. Cryopreservation,
Culture media. Luboratory experiments, Germplasm, india.

An in vitro method fer the clonal propagation of cassava plants trom
segments of' shoots, vegetative buds, and meristems is described.  Shoots
and callus have also been repenerated from meristems frozen at -196 degrees
Celsius. The feasibility of cmploying these methods for the conservation
and international cxchange of geriplaeon is discussced, (AS)

0401
32208 EL-SHARKAWY, M.A.; COCE, J.H. 1988. Caracteristicas fotosintbticas de
la yuca. (Photorynthetic churacteristics of cansava). Yuea boletin
Infornativo 1201):13%-15, Es., 11. [C1AT, Apartado Aéreo o713, Cali,
Colombra,

Cassava. Photoaynthesis, Plant physiological rrocesses, Carbon dioxide,

Leaves, Colembia.

Research results oblalned at CIAT on the pliotesynthetie characteristics of
cassava are precented; lhese suggest that cassava could be an atypical €3-
type specles evolving towards a Cli-type plant. Evidence is provided based
on research witn palisade carnava tissues, CO2 reeyeling in cassava, and
survival mechanioms, (CIAT)

G400
30592 FL-SHAREAWY, M.A.; COCE, J.H. 1987, Response of cassava to water
stress. FPlant and Soll 100:5345-360. En., Sum. En.. 17 fef., I1, [CIAT,
Apartado At¢reo (6713, Cali, Colomlial

Cassava., Cnltivars, Water stress. Growth. Transpiration., Water requircments
(plant). Lcaves, Leat area. Deroliation. Root system, Root development.
Root productivity. Tiwming. Biomzss production. Coleombia,

Toe response of cassava cov. M Col 1684 and CH 507-37 (a hybrid of M Col
1664 x M Col 1438) to water stress was studied uai n, a dratnage field
lysimeter at CIAT-Santander de Qullichao (Colombia) 1n 1983,84, The water
stress treatoment was inftiated YO days after planting and lanted 3 mo.,
When plants were allowed to recover, S1x narvests v2re carried out at 51,
a0, 1ho, 182, 274, and 34% days arter planting and parameters meacwred were
LAI, fallen leaves, total biomass, and fresh root yield, At the onuct of
the dry period, cascava reduced its leat arca (produced t'ewer and waller
leaves and shedded older leaves) wnich could be a means of redueing water
less by transpiration; nowever, reduction of leaf arca also reduced CGR.
Upon recovery, cassava rapidiy regenerated new leaves and the LAI of
previously stressed plants became higher than in nonstressed plants,
leading to a greater accumulation of assimilates in the roots during the
Yew months of recovery. It was concluded that a single plant type, such as
tnat of CM 507-~37, can yield well under both stress and nonstress
conditions (16 and 19 t dry roots/ha in less than 1 yr for this cv.),
provided that the genotype has slightly higher tnan optimal LAI (close to
5.0 in the case ot this ev.) under nonstress conditions ard diverts more DM
ipto an extensive 1ibrous root system. (CIAT)

0403

32224 MIBANZA, J. 1987. Improvement cf cassava (Manihot esculenta) by in
vitro culture (Abstract). In Terry, E.R.; Akoroda, M.0.; Arene, 0.B., eds.
Triennial Symposium of the International Soeiety for Tropical Root Crops-
Africa Branch, 3d, Owerri, Nigeria, 1986, Tropical root crops; root crops
and the African food crisis: proceedings. Ottawa, Canada, International
Developrwent Research Centre. p.35. En, |Direction Generale de la Recherche
Scientitique et Teehnique, B.P. 2499, Brazzaville, Congo)
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Cagsava. Plant tissues. Tissue culture. Congo.

Since cassava was introduced to Atrica, it has adapted and become broadly
diversified. The Congolese program for the selection o bocterla-resistant
cassava nas recorded a wide range off penctieally rich material, indicating
that national reccareh programs should conserve or improve the well-adapted
loeal vegetable resources,  In thin study, in vitro culture expt, were
pertiermed on caccave,  Resulto show cily b
manipulated in vitro. It was demonstrated that entire cassava planty could
be produced trom young tirsues sueh as rtem meristens end cotyledons.
Cellular fusions were also achleved with cells and protoplestys (cnansava
cells apre highly allofusive). 4 somat:ic embryogenesis can now be obtained
rom protoplasts, Tt wae shown that o vitro cul ture techniques can be
woec Lo Lmprove leeal cessavae var, (Fuil text)

¢ that cassave could e

Ol.‘Ull
ST089 MAEAME, M.; AKCRCDA, M.O.; HaHN, ¥
sten prafts ou eyanlde tranclocation tn ¢ ave, Journal of Agricultural
Seicnee (Rustralia) 100{3):605-6CB. k., 10 . [International Inst, of
Tropreal Apricubtore, DUMUBLD S30C0, Tradan, Nigperial

1987, Ft'tecty of recipreeal

Het

Carrave. bnalysic, Grafting. HCW content, Leaves. Roote, Timing. Cultivars,

Selection,

Higerio,

feclproeal and self-grafts of pature and healthy ctems of 3 improved
srave var. (THE 30007, TRS 3057¢0, e THE S0209% with low, mocerate, and
high HCH conen., resp.) were conducted to study their HCN content in leaves

[yt

at 2, 6L, apd 9 mo. atter planting and in roots ot harvest, Lest and root
HCH nressmenty contirm the predooipant anfluence of selon (leal or shoot)
aia govree of HCE thoet 10 accumulated ir roots, However, the C.V.

(r(Z) = 0.233) war small and thus pessurorent of leaf HCH is not a reliable
method for selecting roots with row HON, There appeared to bte ne relation
between root HCN and plont epe. The grecter variabiiity o HCN content
amanyg, scions (CoV. = 39,1 percent) then aneny rtoeks (C.V. = 12.3 percent)
frdicates that seien HON producticon greatly intluences but is not the onry
determinant ot HCY coren, 1 oroets, As expected, THS 50395 roots contained
the most HCK 11 both selon {7,002 me/100 ) or stock (544 mg/100 g). For
cdible carrave leaves, rorecrning of penclypes based on direct assessment of
leaf HON Inodmportont., Low HCN S5oroots should be seleeted on the basis of
dceurate root HCN deterniretion: in carly breeding penerations using peeled
rootu, (CIAT)

0h0YH
31690 SZABAIOS, L.; NARVAEZ, J.; ROCH, W.M. 1987, Teenicas para el
alclamiento y cuitive de protoplantos de yues (Manihot e~enlentsa Crantz).
(Teehniquen ror isolation and culture of casseva (Manihot eseulenta Crantz)
protopiasts), Cali, Colemliu, Centro luternacional de Agricultura Tropical,
Unidad de lnvestigocitn en Erotecnoiogla. Documento de trabajo no.,23. U6p.
Es.y Ency 14 Ret., 11,

2. Tissue culture, Protoplasts, Leaves, Shoots., Taclation. Laboratory
experiments. Culture media, Apnelysis, Colombia.

The procedures and material s required for iralation, puritilcation, and
culture of lear and shoet-tip and somatic embryo derived cassava
protoplasts are detailed, based on the results of & regsearch program
pertormed 1n CIAT'» Biotechnology Research Unit during 1984-86, (CIAT) Sce
atso 0573
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CO1 Plant Development

o4t
30836 FUKUDA, W.M.G.; CERQUEIRA, L.L. 1986. Efeito da temperatura sobre a
germinacao de sementes de mandiocca. (Effect of temperature on cassava seed
germination). Revista Brauileira de Mandioca 5(2):13-21. pt., Sum. Pt.,
En., & Rer., 1i. [CMERAPA, Centro Waclonal de Pesquiza de Mandioca e
Fruticultura, Caixa Postul ©07, 44,380 Crus das Almas-BA, Prasil)

Cascava. Germination, Seca, Tewpperature, Tining. Mulching., Brazil,

The effect of air and 401l temp, on tne fermination of casnuava veeds was
studied under field corditions at the U, Feaeral da Banta in Cruz das Almas
(Brazil), in May, 1980, Tnree replicates of 500 seeds each were sown in
seedteds, covered or not witn plestics &v, arr and sotl terp. from 30 to 33
degrees Celsiur were oboerved to Inervace Lhe cansiva weed peimlnation and
brsured o gerninstion rate of 85 percent, (AS)

0407
31671 HCWELEE, F.iio; STEVERLING, Fog SAIF, 801987, Practical ehpeel s o
mycorrhital tecknology in some tropieal cropr and pastures. Flant and Soit
10001):249-082, En., Sum. Fo., & Re Toy 11 [CIAT, fpartado Atreo 6713,
Call, Colcobia)

Caszave. Mycorrhivae, Toeoniation, Plart velomment, Growth, Fertilizers,
P. HNutrient uptake. oot productivity, v mntter., Soil hycical
properties. Colombi o,

Greerhouse and fie)d Pl were conducted on She eftect of vesicular-
arbuscular mycorrnize (VAM) on the EEPCWED o caroiva, variou: tropiecal
grass and legume species, as well as bedars, cor'tee, and tea, A Large no.
or VAM tungal speclcer wepe eviluated for el'fectivity i inureasing cassava
growth and P uptake in sei¢ low-p colls, The erffeetivity of VAM speeleg
and isolater wun nlghly variable and dependent ororedl PE and tertilizer
applications, o5 well ac an seil tenp. and humidity.,  Two epectes, Glomusg
manihotis and Entrophosora colemblanis,  were tound oo tx most ¢l'tective
for a range ol crops and Fastures, ab low phoand at o owide range ot N, P,
and K levela, Lt very low P levels vearly all crops and pasture species
were highly mycorrnizag dependent, but ot higher scil p levels cassava and
several pasture lepures were pore dependent than grass species, Mycorrninal
inoculation slgnificantiy increased cascava wnd bean yields in those o N
with low or inerfective indigencus mycorrninal boputations, In these soils
Cassave root yields lnereased on Lhe av. 20-2% pereent by VAM 1noculation,
both &t the expt. station and In fermers' tields, VAM inoculation of
various pusturc legumes and grasses, in combi ration with rocg phosphate
applleationy, ircrcased tneir variy growtn and establichment, Agronam!c
practices such ag fertitization, crop rotutions, intercropring, and
Lesticide aprlications were foun Lo arrect hoth the total VAM population
4s Nell az its specles compositicn, While there 15 no doubt about the
importance of VAM {n cnnanci ng ¢ ouptake and growth of mary tropical crope
and pastures grown on low P s0ils, much more regsearch 1o required to
eluclaate tne comrlicated soll x plant x VAM interactions and te lncreacse
yields through improved nycorrfiizal efticiency. (AS3)

0408
316060 KAMANUJEM, T.; BIRADAR, R.S. 1987. Growth analysis in cassava
(Hanihot esculenta Crantz). Indian Journal of Plant Phystology
30(2) :148-153, En., Sum. En., 19 Rerf.y T1. [Central Tuber Crops Research
Inst., Trivandrum-695 017, India]

o~
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Cassava. Growth. Analysis. Dry matter. Rootl productivity. Cultivars. Roots.
Leaves. Stems. Branching. Petioles., Shoots, Leaf area. Biomass production.
Harvest index. India.

Growth and productivity of 14 cassava cv. werce otudied using growth
analysis. The high ylelding ev. recorded significantly higher values of
specific leaf wt. (SL¥W), NAR, and CGR when compared with tow yielding cv.
The highest dry biomass and fresh root yields oblained were 26,3 and 12.2
t/ba; resp. The profusely branching types accumulated more DM in shoots
(52.6-64.2 percent) than the nonbranching types (23,5-41.8 percent)
resulting in low H1. The pooled analysis suggested that the root yield was
sigmricantiy and positively correlated with SLW (¢ = 0.86%%), petiole
tength (r = 0. 84%#), NAR (r = 0.78%¢), and CGK (r = 0.73%%), The results
of tre path analysic indteated the! the Licmass Lot max. airect and
indirect irntiuence on yield, (AN}

ohga
31650 S5TAMP, Jod.; HENSHAW, G.G. 1987, Secendary vomatic embryopencsis and
plant regereration in cassava, Plant Cell, Tirruce and Organ Culture
10(3):227-233, FEn., Sum. EFn,, 1% Beto, 11, [Dept. of Viticulturc & Enology,
Univ. of California, Davis, CA 90610, USA)

Cansava, Morphogenenis, Culture media, Tinsue culture. Cultivars, Plant
developrent, Unmited Kingdom,

Somatic embryon isclated from mature secd-cerived cotyledon cultures of
cansavd underwent direet cecondary oonistic cobryopenesis or plant
develoment under appropriaste incubation corditions,  Inolated somatie
CRDrYor wWerse sutjected to o J-ntage culture procedure similar to thot
wonlen 1nduced their develoment on cotyledon explants, This involved
Incubation ror PH=30 deys on Murashige and Skooy bacal medsun supplerented
with 2«8 mp 2,4-D/ltter (Stage | medium) betore tran:er to mediun
supplerented with 0,01 vy 2 8- and 0.1 mg BAP/Lliter (Stage il medsum).
Under these conditions, secondary somatic embrycs developed directly from
tie cotyledonn and phocl-tip region ol primary somatic embryos by a
develomental process morjnologleally very similar to thuat oceurring on
zygotic cetyleden explanta,  Apleai shool extension and adventitious root
formuticn oceurred When Lomatic cmtryos were isalated Urom jarental
cultures and ipcubisted on Stape T mediun, Scmalic embryo-derived plants
growing In greevhouse conditions appeared morphologically normal when
campared wiih norrogenerated planta, (AS) See alne 0399 0h10 042y
Q431 Q432 0825  Oh36 QURC 0563 0572 Ou7h

CO0R Chemicul Composition, Methodology and Analyses

0410
316064 ESECHIE, H.d. 1987, Totael nonstructural carbehydrate distribution in
cassava durlng growln 1n a raintorest wone, Nigeria, Tropieal Agriculture
(Trintdad) 6U(4):34C-342. Fn.. Sum. Fn., 8 Ret. [Faculty of fgriculture,
Univ. of Benin, Berfn City, Nigeria)

Cagsavae. Growih, Carbohydrate content. Leaves., Stems. Roots. Analysis,
Timing. Sucrosc. Maltose. Fructose. Starch content, Nigeria,

Changes 1in the nonstructural carbebydrates in the leaves, stem, and roots
(tubers) of cassava auring growth werc examined. From the 5th mo. after
planting, monthly samplcs were taken r'or analysis up to the Oth mo. when
the tubers matured and were narvested. Gererally, the nonstructural
carbobydrate components increased apprectably in conen. as the plant

5



matured. Sucrose rormed the Luik of the Sugars, wiln maltose presenting
tbe least concn. 1in al! plant parts at the di flerent stages of growth, The
other sugars were glucose and r'ructose. Stepen accounted for the nigrest
proportion ol the nonstructural carbohydratcs and was predominant in the
tubers. (AS)

chi
31661 GRATTAPAGLIA, D.; NASSAR, N.M.A.; DIMESE, J.C, 1987, BiosaistemAtica
de 2espéeles brasileiras do eenero Manthot baseada em padroes de proteina da
semente. (Biosystematics of braziiian Maninot 8pp. based on seed proteln
patterns). Cfencia e Cultura 39(3):294-300, Ft.. Sum. En., Pt., 24 Ref.,
11. [Bloplanta Teenclogta de Pluntas Ltda, Catxa Postal 1141, 13,100
Campi pas~-SP, DBrisil)

Cangava. Manihot. Seed. Proteln content, Flectrophoresiy,, Anid ysis,
Laborstory experiments. Hpazil,

Soluble zoed protein of 19 Minthot upeclen w electroioret rnt iy mancteng
by SIS-polynerylamide go! vlecirophorerds,  Upecles analyzed were M.
esculenta, M. zenntnery, W, sratamt, M. pllosa, M. corymidticra, M. pohity,
M. glaztovii, M. pseudoglaziovid, M, eprulnosa, M. brachyandra, M, reptana,
M. alutaces, M. fruticulosy, M pentapnylia, M. stipularis, M, silielroll g,
M. caerulescens cavrulescens, M, septophylla, ard M. neuzana., The prot iles
revealed a btanding patters which varied Irn ro., distritution, and lntensity
Ol bands, reriecting the wWide merphoiopical and FeORTapnleal range observed
in the genus.,  The analyels showed M, ptlosa to be the clusest specles to
the cultigen. Eleetrophoretic evidences of introgression in tne genus were
ottalned with M. caerulescens. A AEilarity satrix war set Up 1n an
attempt to quantifly tne arrtnity auony spectea, (A8)

ua12
32092 HIDAJAT, E.B. 1987. Histochemicnl locullvation of swie crzymes in
cassava callus (Manihot esculenia Crantz). Cytesosia %2(3):671-678, En.,
Sum, En., 8 Kef., Il. [Zlolopy Tept., Bandung Irut, of Technology, Bandung,
Indonesia)

Cassava, Cuttings. Callus. Plant tissues, Enzyimes. Analysis, Laboratory
experirenta, Indonesia.

Histochemical localizaticn of 2 erc yues in cavsave calluy rhowlng root- and
shoot-like structures was carried out. Localization of peroxigase by tne
bemzidine reaction showed granules in cel is neat Lo meristemolds, arouna
POOl 1nltiala and trachields and 4l the callus mirgln,  They were also found
ciese to the provascular region or the shoot-Like structure and parencnyma
cerls or its nead. Phospnatase localization using the lead sullloe
procedure srowed block deposits 1n cells around the meristemoids and
meristematic core ol the stalk in tne shoot-like structure anad in the
vicinity of its pase, They occur also {n some cortical cells of the root
And marginal celln ot the catlua, (AS)

0413
29794 HUSSAIN, A.; BUSHUE, W.; RAMIREZL, H.; ROCA, W.M. 1987. Polyacryiamide
gel eiectrophoreals proceaures ror cultivar identirication of tield bean,
casasava and pasture legumesn, Caii, Colcmbia, Ceutro Internseional de
Agricultura Tropieal. Working Document no.22. 21p. En., Es., 6 Rer, [Food
Science Dept., Univ, of Manitoba, Winnipeg, Canada, R3T 2N2]

Cassava. Etectrophoresis, Cultivars. Identirication, Laboratory
exporiments, Annlysis., Colombia.
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30842 JESUS, V.S. DE; MORAFS, C.F, PE; TELES, F.F.F.; SEDIYAMA, C.S. 19B6.
Teorr de carboidrato em ralzes ¢ cauvies de dez variedades de mandioca
(Manihot esculente Crantz), durante o primeiro ciclo. (Level of
cartohydrates in roots and stems of Len ca va varieties planted during
the first crop cyele), Revista Brasileira de Mandiooea G(2):91-98, Pt., Sum.
Pu.y En., 16 her. |Empresa de Pesquira Agropecuaria da Bania, S.A., Caixa
Postal 1222, Ondina, 40.000 Salvador-RA, Braeal)

Cassava. Cuvbobydrate content. Cultavars., Hoots, Stemeo, Timing. Brazil,

Tne acid-digestivle carbonyerator 1 10 Brizilian cansava var. % te 10 mo.
arfter planting were determined 15 i L1l carricd out at the U, [Federal de
Vicona (Minas Gerale, bravil).  Tne percentage ol acid-digentible
carbenydrales 1o the oLems vorleq more than that of the roots, Tre level
of acld-digestible carbohydrates (kg/plant) in both orpuns indilcated that
the lest time for integral use of the prant was trom 7 t¢ 10 mo. atier
planting, especiaily far var, Hantelgn wn2eh was mamilar to var. Rosa,
Alptm Quintal, and Prarquitha but with o hrgher level of aeid-digestible
cartohydrater in Lhe roots, (AS)

on1
MINAZZT, R.ou; SLMEIDA, L.B. DE 1986.
Carotentides ¢ atividade pro-vitan nich .. de rolhus de hortalionas
consums das na Norte do brastl., (Carctenofds and pro-vitamin A activity of
vegetiblie leaves consuica 1 nocthert Brozil), Revista d Farmacia e
Bloquimics ca Uriversidade ae Sao Pau.o 20(2):97-102. PL., Sum. Pt., En.,
Wk f, {Pacuodade de Clened ax Farmacem reas di Univ, de Sce Paulo, Calxa
Postal 3076t Paule-51, Srasil)

31678 PERTLALG, M, BE V.0,

Cansava., Leaven, Fiant pignents, Vitemin k. Analysis, Composition, Brasil.

The carotepeid content: with vitamin A activity (alpha and beta-carotenes)
of the leaves of 16 vegetables consumed 1+ Santarem (Para, Bruazil) were
decermined by cnremntograply nd spectropnot ometry., Analyse: were
perforued during the cartny and dr Y ceasens ol 1984 and 1989, Cassava and
okra leaves chawed the hignest carotepoid values (25,148 and 19,483 10/100
£y resp.) din the dry season, wiizle 1n the rainy seazon the highest value
was tround in casrava, ferlaved ty Hibiscus sabdariffa and Hibiscugs
acelosela (18,077, 17,000, and 13,99% 1U/100 e oresp.), (AS)

vi18
30821 PEFEILA, J.A M. QUEIKOZ, D.M. DE; DALPASQUALE, V.A., 1984%-148%,
Estudo de drtusao de unidade em cildndros de mandioca. (Study on moisture
diffusion in cacrava cylindern Revista Brasileira de Armazenamento
9-10{1-2) :45-4d. Pr., Sua, PL., En., 11 ket's, Il. [Centrcinar, Campus da
UFV, Caixx Postal 270, 36,570 Vicona-Mi, Prenoil)

Cascuva, Water content. Flant physiclogiear procensses, Mathematieal mcael,
Temperaturce, Drying. Brazil.

A ocomputer propram o was developed Lo uclve the equatien of med sture
dittucion in eylindrical bodics of carsova (3.5 em long x 1.2 in diameter)
by the Crank-Nicolnen method of rinite dirferences.  Coef'ficient values of
noleture in carsava were obtained taced on exptl. drying values tound in
the Hiterature.  Studies were carricd out to determine the int'luerce of
remp. and MC ono the molsture dirfusion coelt:cient in cassava., It was
conciuded thal the agjustment of the model to Lhe exptl. drying data could
be improved by making the coerticlent of drlfusion a funetion ol temp. and
MC of the product. (AS)
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32087 RIZK, h~F.M. 1987. The cnemical constituents and cconomilc plants of
the Eupnorbiaceae. Botanical Journal of the Linrnean Society
94(1-2):293-325. En., Sum. Fn,, 161 Ket., Il. (Chemistry Dept., Faculty of
Selence, Qatar Univ., P.0O. Box 2713, DNoha, Qatar)

Cassavea, Fuphorbiaceze, Compositicn. Cyano enle plucosides, Qator,
t i £

A chemical revicw of the diftercnt clas: oo of conpounds which have been
isolated rrom the Dupnorticeese (coihor than the Grterpernerda) 1s given,
including triterpencies ang rolotey compoutd: (s iercie, alechols, and
hydrocarbons), shenclic coppounds (1lavenosds, Irgnany, coutlring, tannine.
phetanthrenoes, Gl Lobes, pheloile aelan, ote, ), aiealoda, cyanogentc
plucosider, ana glucosipolates,  h summary of Whe 1pdusteldis aod medlornal

ue i members of the Fuphorbiaceae 10 provieed, inelading caveava an rocd
plant, (&8) Seeoatso o QBCH O OBIN 0lES QHET OLEE QEGR 0501 0560
U564

CO04 Plant Nutrition

ch2a
30B2¢ ISLAM, ALK.M.S.; ASHER, C.J.; EDWARDS, D.G. 1985/. Response of planty
to caiclun concentration in rlowing solution eunlture with enloride or
sulphate as the counter-ion. Plant and Soil 98(3):377-39%. En., Sum. Er.,
34 pfef,, 11, {Pept, of &priculture, Univ, of Gueensaland, St. Lucia, Qid.
H067, fustralind

Cascave, Ca. Cultere oodl oo Nutettio nod requireine ste, Miners: congent,
Mineral dersciencios, Growrh, Proclus LAviItY, Auctrioanog,

s rofiired Uor o the prowth ol Lorange of plant specles,

ov. Ninn

solution G cor

includieg o : : rmired an 2 oexpt. i
Which plonls wore prows 90 Dioviny fosntioh cuitule at copstantl y

maintain ULt Lo 3000 mreranelar, Calelum ohlortde
Was uned arothe Joosorree In o the ot s, catetem St phiate was used 1

far M, were aoete

1 Ca conen, riamg.uge Uron

e Zno. AU caloiun conen. ol YUomiercaeiar ane telow, all speelen
developed Ca deficieney cymptan. . The severity of the dullclency wil moere
prevovneed dnothe dicotylcedons (eacoava) than 1n Lthe nonoco yiedon:s;
LOWEVeD, Cacrave Was much more tolerant than oll other @ coLy ledons fna
equatly ac tolerant ws riee, W most tolerant meonceotyledon.  Solution Ca
conen. reqult Yor 9C prroeent of man, yielo werwe gererally lower for
ronceotyledons Dwleranolar) than ror dicoiyleagons (7=920 mieragolinr)
when Ca enloride oo uses as the Ca source.  When calelun sulrhate w
rsedy 7 oout of 11 species, including 3 omonccoty!edons, rajulred external Ca
conen. of 1200 micromaodar anc ateve.  The reculte are discussed in rolotion
to ef'fects of solution conporition ang e cholce ol counter—10ns on plant
response to Ca and ©': ot nacronutrlent cations. Tt is coneluced that Yield
depressions due te Lexleily of excesszes o enloriae, and possibly other
counter-ions, can tiean 1o serlou. undercvotimation of tima ting extcarnal
cation conen. tor plant growth, (40)

DOO  CULTIVATION

chin
32086 CECRETARIA DE AGRICULTURA Y RECULSOS HIDRAULICOS. MEXICO, s.f. Areas
potenciales para ¢l cultivo de yuca. (Potential areas tor cassava

o

G



production). Meéxico, Direccion General de Distritos Y Unidgades de Temporal.
Subdireccidn de Estudios y Proyectos. 102p. Es., Coatiene V5 mepas.

Cassava. Production. Cultivation. Mapua. Mexdco.

Rased on known phenmogical, edaphle, and climatic regquirements ol rassava
and on soil and climutic datu of Mexican arnas, the potential regions tor
cassava production were ldentitied. Seventy-sly color-coded mapy o Mexican
loeations are proviged show. iy, Wwhere cassava can be produced 1n adequate
ana mirglnal rolls throuph mechanized, apioal-drawn, and manual systems.,
Potential cuprace ares frgurvs are glven per state ard per district. The
porent:al ror golar dryirg ot caasava per gtate and per district 1s also
given, (CIAT) Sed also 0L 0540 0545

D01 Soil, Water, Ciimate apd Fertilization

ehee
32036 BOISSEZON, P, DE; LFCMLON, 1. 1986. Eftets de 1tapport de tumier sur
les caractériatigues aiimlques dtun sal ferrallitigue ivoirien, (Etiects of
manuring on the chemical charicterlstics of a terrallitic soil in lveory
Coast). Cahders GESTOM (Serie Pedoiogie) 22(3):329-355. Fr., Sum. Fr., En.,
8 Ret'o, Il. [ORSTCHM, Centre de Bondy, 70-74, route d*Aulnay, 93140 dordy,
France]

<

-

ansava. Butrittonad raquirements, Dung. Plowing. Land preparaticn. Sofl
analysio, Fallwine, Soi! riquirenents, Seil physteal properties, Ivory
Coact.

The effects of 5 rates of £YM oand 3 plowing depths on the echeanical
cnaracteristices ol o ferratl tie solt planted to cassava in Ivory Coast
wore studied.  Plowing nag contrary el'tects op the organic and mineral CEC
o the plawed sory layer.  After narvesting cassava, 17 mo. atter fallowing
and manuring witr 30 t/nha, the ecorlenment 11 OM and exchange bases was
stild sigmtiecant, particalariy in the scild layers which were ploded., A
mithematical model of lsgtecrder kinetiecs was titted ror OM evolution and
humitlication in the praded fayer and subsoll.,  Ineoreased organic C content
in the plowed layer was sliort-iived and 1/6 of the numus resulting t'rom the
deceyed plant matter went to the subsoll. Mineral Josses due to leaching
and cassava were higher than the input resultine rrow the taliow-Paplcum
maximum 1kcorporation, except sor K. Teo maintain the initial tevel of
exchange bases, 12 L manurce/ha scem necessary. An aceurate ¢valtuation ofr
the enanges in N levels due to the ditfferent amounts of manure Was not
postivie, Likewisc, the tnaccurate measurement ot CEC concealea the efrect
of' manuring on the no. of exchange sites in the plowed Layer.

(AS (extract))

on23
31674 CADAVID L., L.F.; HOMELEFK, R.H. 1987. El problema de la eroatén en
los suelos de Mondamo, Cauca, Colombia dedicados al cultive de la Yuca ¥y
8ud poslbies soluciones, (The problem of soil erovsior in cassava produciug
regions in Mordumo, Cauca, Colombia and possible solutions). Cali,
Cotombia, Centro Internacional de Agricultura Tropical. 129p. Es., Sua.
Es., 36 HRet., Il.

Casvava. Frosion. Soil conservation practices. Land preparation,
Cultivation, Fertilizers. Planting. Intereropping. Beans., Mulching.
Cultivars. Hoot productivity. Soil physical properties, Soil water,
Rainrail data. Colombia,

10
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Various management practices are presented Lo minimize erosion risks or
counteract aamage aireauy exlsting when planting cassava while impreving
regional yields of this crop. To this end, 1 series of trials ucre
estapllsned 1n tne towns or Mondomito, Tres Quecradas, and Agua Blanca
(Cauca, Colomrla), and sdiL loases due to erosion were quantitied. The
teatl manageEent ILLCrnativen were camparcd wilh traditional ones, and rresn
casgava root yiepds {(t/nad) were measured,  In slopes less tnan 1% percent,
no signilicant dilrercrces were round among the land preparation methods
mecehanical traclioly, aliwil raction toxen), or manuasl labor (smail poxes
Wiln plke ane/or noc). I vk type ol s£oll, dnd 1! erosion risks nave aot
yel begull, min., illuge o Zero tillage complemented with the use ot o
cnemieal fertilizer s vecommended.  In areas with marked siopes,
presenting some doypred of erosion, treatment wllh oxell was Lhe pest 1n
Lerws Of ylelds in dla uridals, oo proportlonately 1mplied pore soll toss
aue 1O erosion, crpPecliiiy Wnenh no cnemlea' Ionllllcatlon is used.  If this
systen 15 compleliented willhi chemledd lertilizatlon and matze mulching (2
L/ha), ylelds ere good and eromon risks are redueeq py 4U0-bit percent, With
LG EeiR0a O Zero titlige ond/6r imall boxer -- gepending on the
dupraanlion of therc ooftf, 1L previcus Henagenent, and 118 proguctivity
Yiedda oab Cae obtalnen and eresio f1sks are mimmized.  Tne
due Lo erorlon wan pLanting
raqueed grasses aueh s Bracohilarma

.

e DCTCRLAD
test treatm=nt to coui Lol o,
CASHRAVA L QINLLelY wo o S of
gecumbiens, Bo nurictouia, ov King Graess, o cascava and SLrAps of nalive
WeVers, WO very o’ ocue Lo Lhe strong competation,

grass, Yleids, b
EXCELLeNL Y1eian wWore ONly eDLalned 15 ansoclanion «~ith Axon.pus sCophriun
and depending on Loe Uype ! mandpement ured.  Another eliective
SITErniallve 2n plaallpg carsave d:lePnaiery witn beans (var, Caricea),
Wolle Wibth cropn suoh 4L CoWped. CrOSLoL Ploks atd very nign (1ossen of
52100 t/na o ary ot over Homo. 16 Mondomito).  These tecnniques cr
mana ent CYystens gGeip 1nore: regronsl av. cassava ylerds 1n Mondamo and
prevent crosten rirke, or tend Lo restore part of whal has been 1ost, (AS

ST A

{extract)=CIAT)
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30556 EUSWEL, L. 192, (Erfeets of sources of Ny P oand ¥ fertitlzers on the
grewth and yieid of cassuvar. Mag.Se. Thesis, Bangkok, Thalland, Kaseusart
University. 110p. Thad., Sum. Fno, Thal., 50 Ret., 11,
+

ava, Fertilizers, No P, E. Grewtn, Proguetuvity, Field experiments.

Cat
Foliege., Roots, Leaves, Mineral content, Staren centont. Analys=is, Harvest
inaex. Root proguctivity., Thailand.

from May 197t to May 1079, 4 fieod expt. was cenducled on a Sattanip soll
series In Amphur Sriracha (Cholburl Provincee, Trailand) using ditterent
sources of Ky Py and K. A 3 x U x 2 ractorial design of N x P x K in
randanized conplete blocks was used,  Thirty treatments were applied which
consisted of 4 ehecks (0-0-0, C-P-¥, N-O-F, and N-C-P) and 26 compl ete
fertilizer grades incituding 2 mixea tertilizer grades (15-15-15 and
17-17-17).  Faeh treatment war repllcated 3 times. Fertilizer prates used
were 8 kg cach or N, Py and K/rat (6.25 rai = 1 ha) in split appiieations
(at 1 and 4 mo. after planting) and placed In bands 15.2-17.8 om long,
7.6-10.1 <@ deep, wnd 15.2-20.3 o apart from each plant., Plot size was 5
x t square meters with 1 x § square meter spacing. At 3, 4, 6, 8, 10, and
12 mo. after planting, data was collected on plant neight, fresn and ary
Lop WwL,, iresh and dry root wt., no. of roots/plant, HI, and leaf N, P, and
¥ contenta. At narvest, and in each plot, the tresn top and root wt.,
total no. of roots, HI, and sturch content were recorded.  Plant helght,
fresh and dry Lop wt., trezn ang dry root wt., no. ot roots/plant, and HI
at the different growth stages were nol slgnitleantly afteected by the
ditrferen'. sourees ot N, P, and K. However, as compared with the other
fertilizer treatments, plants reeciving the 2 complete rertilizer grades

11
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(15-15-15 and 17-17-17) produced greater jresn and dry top and root wt,
Application of di ammonpium phosphate and moncammronium phospnave seems to be
superior Lo iriple superphospiate and rock phosphate.  Plants in plots
recerving dlammonium phospnate and nopoammond um phosphate produced greater
Lop and root yleldr (frech ond dey wi,) than those I'rom p.ols recelving
POeE PROSTRALe and Triple L uperphorpliate, Busides, planLs recelving

QY ANMC UM PhOSpEHG e, MOLCHLEOn W fhosphate, and "raple superphospnatve
resuited 1o nigher teat’ I ocoptents vhan those fecelving rock phospnate, At
HArVest, 1L war Pould that troeon top and root wt., tonal no. ot roots, HI,
‘horoots were not markedly atteetoed Ly any

5 the mixed

and sraren contents ip e
Spplieation of criderent sources ot N, Py, and E orertiile
Pertilizer prades, Lowevoer, seneralily proguceed pgreater I'resh Lop and root

Wi thun those optidred 1rom §iant: rectiving each or w@ll other fertilizer
Prealiivnts, Lrmmtoni jhosplhat ¢ and monoammonl un poLpnsle socmey to be
LUpel’tor Lo rock pnos)hate and Lripie cunerphosihate,  Furthermore, it was
Clec rourdt tnet pereraily fertiitved plants gave nigner H1 vilues than
those unlvrtrizzed, Toe efteers of cole source ot H, Py and K rtertilizers
or therr eantivations on fresh rool stareh content vere not prenounced dand
coprictent, Generegriy, SO ullertibized plepts centalnee higher
Ftarchocontent: UL thore ol fertllised planta, (AS)

JULET MUNEOL, P. 1982, (Locordr g1 ay podeolle, and Lo humic gley
e Thervs, Ranpkok, Thailand,

toposequetce 11 Chiamgwat g
Cum. Eno, Tnall, 45 Retr,, 11,

Easetuart Unrversaty, 10

Upland Sofl anclysic, Soil physteal properties,

on.

andonanerddepy o Y osors proriles ot

) cley sollso on o Loposequence 1n

wWoere rtudied Grad o elasstiled accoral ng to the
1675 U o : Vaoahd jenid heve teen the matp uplang
Crogy 1notue Ypper querice whille the lower
Grec b leen vhdor cont igous relnfed paddy condition,  Hesults snoyed
CoWere decep, randy leam to loamy sand texlure with Low
fertility thet nad devejoped oold aliuvivn of pregumlnantiy quarts sand
R mane kolimrtye olhy mine: Wilh minor anatase as unwoatheratde
component.  Soian ol the upper s middle parts ol tne ciope arc well
arolned wWith o mocernate g stromrly aclce reaction. tut Lhe scils jn the

Tad et drea ol LOp@iue e are (oorly arained chy only slightly aetd
Lo sl pohingy sipat orccetyon, Montrordllonite was round only in thas
LORer Gres Lot LT 0Ghnt 1Loreaccd witn depthe The soils in the upper and
4 LY Blilecous,
taobypertiere e Cave Polegotuits and coarse-loany, siliceois,
robypertheruie Uotosic Dystropepte, roesp. The lowe:t Vil toll, however,
wWas cli tied ao cthirse-leany, sillcecus 1nohyperthnornie Aerie
Trofaqualts,  Hecomberded culturat practices should theretore 1nelude
FRORCr L0110 Gl waler patapelents as well as the ure of oolh chemlceat and
arpanic rertiirzers, (AS)
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32222 RGEVE, J.M. 1987, jertormance of 1Lproved cassave clones in the
sandy, lateritic solis of the scuthern Ladlands of Camercon (Abstract). In
Terry, E.R.; Akoroda, M.O.; Arenc, O.b., eds. Trienmal Symposium of the
International Society ror Tropical hoot Crops~Africa Branch, 3d, Owerri,
Nigeria, 1986, Tropicual root cropsy root crops and the Atrican tood crisis:
proceedings. Ottawa, Canada, International Development Research Centre.
p.35. En. linst, de Lo Reehierche Agroncmique, Nkolbisson, R.P. 2007,
Yaounaé, Camcroon)
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Cassava. Cultavars., fo014 requirements, Leaves. Root productivaty. Cameroon.

Cassava yield tria’'s conducted in 3 enviroments in the Central Province of
Cameroon showed that superior clones pertormed test, yielding over 20 t/ha
at each location. Thesc clones cutyletced Local cv. Higher yields
appeared to be associated with tolerance to CAMD, JTn Ntul, a severe
outbreak of CBB in 1984 drastically reduced the yields ol mosl cLOnes,
peusibly becaute thece clones were devetoped 1n Nkolplsson, an area lree ol
CBB.  The nced to test improved clonus ror their tolerance Lo major
diaeases and pests betore their release 1s stresced. O the 8 clones
testeg 1n rarmers' rields, clone 1005 had the highest root and leal yields
and was preferred by all growers partlclpating in tne trial, (Full text)

ou2y
32210 NJCEU, B.O.; ODURUKWE, £,0, 1987. Fvaluation of nitrogen tertilizer
sources and rates for a cassave-malze intercrop. In Terry, E.R.; Akoroaa,
M.0.; Arene, O0.B., eds. Triennial Symposium of the International Soclety
ror Tropleal Root Crope-Atrica Branch, 3d, Cwerri, Nigeria, 1986, Tropical
root crops; root crops and the Arvican rood crisis: proceedings. Ottawa,
Canada, Interrational Development. Recearch Centre. pp.30-33. En., Sun. En.,
15 Ret'., Ii. {Hationul EKoot Crops Researeh Inst., Umudlke, P.MJB. 7006,
Unuanie, Nigerial

Cassava, Intercropping. Maize, Fertilizers. N, Foot productivily. Nigeria.

Taree readlly soiubie N fertilizers (sulphate of ammonia, caleium ammonium
mtrate, and urea) and 2 slow-release torms (sulphur-coatea urea or 11 and
30 percent aissolution rate 1n Y days) were ecach tested at 4 rates on a
cascava/malve lntercrop for 2 cropplng seasons in the high raintall zone of
Nigeria. Custava ploLls thatl were Ltreated with calelum ammonlum nitrate
proaucca signilicantiy higher root and stareh yields than those that
received gsulphate o ammoma and the 2 siow-release rorms. Urea was tne 2nd
peast N osource, although plots treatea with urea did not yleld signiticantly
higher than other plots, Maize dressed with urea proaucca slgnllleantly
hilgher graln yrelds than those that recerved N from other sources.
Increasing the rate of N oappiica up to 100 kg/ha produeed a higner
signitreant inercase in malze gradp yield and a nonsigniticant depression
in ecasseva root yield., Total energy yicld from calcelum armonium
nitrale~treated plots were signiticantiy the nighest,  The results indicate
tnat 100 kg K/na 1n tne torm o1 calelmm wmmopium nitrate or urea 15 best
Por cassava/maize cultivation in this high raintall zone, (AS)

042k
30959 SOMKID, K. 1982, (Mearurirg the effect of weather on SOme economlc
erop proauction in some provinees ot Tnailand). Mag.Sc¢. Tnesis. Bangkok,
Thalland, Kasctzart University, 133p. Thai., Sum. Fn., Thai., 29 Ret., Ii.

Cassava, Chimatic requirements, Statistical analy:sls, Prouuctavity,
Tnalland,

The et'feet ol weather on sane ceonomic crops (lowland riee, malze,
SugaArcane, soytaean, cassava, kenat, and cotton) 1n some provinces ot
Thalland was studled.  The tecnnological advances assoclated with the
proauction ot tnese crops were also analysed.  The time series gata tor 11
yr owere uced, and bernard (ury's model and multiple regreosion analysis
applied. Tne yields o towland rice in Cnangwat Pnrae and Pctenapoon, tnat
of malze 1n Changwol Loei, Makornratchasima, and Supanburi, that of
sugarcane in Cnangwat Supanburl and Eanchanaburi, and that ol kenal in
Changwat Udornthani, Khonkan, and Lo€l were signiticantly aflected by the
weatner. Results showed tnat wnen tne aridgily index inereascd, the erop
ylelds also increased, Weather hag no signitlcant el'fects on the yield or
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the other crops (soybean, cassava, ana cotrton). The analysis or
technological advances revealed that only the yieidas or lowitand rice and
sugarcane had 1ncreased slgnillcantly over taime. (AS)

042y
30574 WARGIOHO, J. 1986. Effects or nitrogen, phosphorus and potassium
fertilizers on the yieid ot continuously~cropped cassava., Cassava
Newsretter 10(1):3-5. En., Il.

Cassava. Cultivation systems, Fertitizers. N. P, K. Nutritional
requirements, Analysis, HCN cantent, Mincral content, Roots. Stems. Leaves,
Foot prouductivity. Soil 1mpoverishment., Indonesia.

The ertects or N (0, 60 and 120 kg/ha as urea), P (0, 30, and 60 kg/ha as
triple superphosphate), and K (0, 50, and 100 Kg/ha as K sulphate)
fertilization on yield and yield stability or continuously cropped

canzava, grown on poor Latosols of Gunung Kidui and Wonogiri in Central
Java, were {nvestigated during 3 cropping seasons (1976-77 to 1978-79). All
P was applied at planting, wnile N and K were applied 1n split rates, 1/3
al planting and 2/3 2 mo. later. In the 1st season, N (60 kg/ha) increased
freah top wt. sgmrieantly at both sites, but top wt, decreased
successively in the 2nd and 3rd croppinyg seasons; N also tendee to

lnerease 1n teaves and roots and K in rtems. No frursher slgniricant
increase was observed at N ratey higher than 60 kg/ha. The same held true
for a K rate of 50 kg/na wnien alao increased K 1n leaves ang stemy, but
reduced N 1n roots, Tne root yield response to N at both locations
increased with cach subsequent planting, but avsolLute Yields accrcased year
after ycar, No response to P was observed at either location, protably
due to tne formation of vesleular-arpuscular mycorrnizae, Thua, continuous
cassave eropping can drastical ly decrease soil productavity since av.
yields decreased each year. A positlve corrclation was observed between
applied N and root HCN contenr. K fertitizer appears necessary when
excnangeable K 1s s1gma leantly lcwer than the eritical level of 40 ppm, An
av. root yfeld ot 25 t/ha In thin ¢xpt. removed so1l nutrients estimated
in 102 kg Ny 35 kg P, and 170 kg K. (CIAT) See also 0431 0432 0496
0539 0543 0557 056 ©%77 0%7E

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

0450
30828 AKORODA, M.0Q.; OYINLOLA, A.E.; GEBREMESKEL, T. 1987. Plantable stem
Supply system for 1ITA cassava varieties in Oyo State ot Nigeria,
Agricultural Systems 20(4):305-317, En., Sum, En., 7 Ret'., Il. [Agronomy
Dept., Univ. of Ibtagan, Ibadan, Nigerial

Cassava. Technology transter. Stcms. Propagation materials. Cultivars,
Selection. Nigeria,

The system for supplying stems or improved cassava var. sultable tor
planting from tne International Institute of Tropical Agriculture (IITA)
was surveyed tor Oyo State, Nigeria, The adoption of' these var. during
1976-b65 related to the Supply of planting materials was examined. Based

on completed questionnaires, visits to 21 of the 24 local govermment areas
or Oyo State, orricial documents, and personal communications, 1t was round
that the eftective distribution or sultable stems to tre majoraty or
cassava farmers did not begin until the 2nd halt of tne study period. The
required capac‘ty and rate ot multiplication of' I1TA cassava var, were
found inadequate and var. have not teen introduced into some localities
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due to a poor stem supply system. A large potenti
adoption o IITA var. 1r farmers can obtain more s
planting., The short supply of suitable stews to f
the chief obstacle to a wider dissemination, adopt
improved cassava ter meeting the tood needs ot cas
families in Oyo State, A greater catalytic rote 1
ameliorate the stem supply situation., (AS)

0431
31646 HAMMER, G.L.; HOBMAN, F.R.; SHEPHERD, R.K. 1
time and harvest age on cassava (Manihot esculenta
1. Crop growth and yield in moist emironments, Ex
23(4) :401-41%, En,, Sum. En., Es., 18 Ret'., Il. [A
State Univ., Manhattan, XS 66506, USA]

Cassava. Planting. Harvesting. Timing. Root produc
Growth. Canopy. Harvest tpdex. Climatic requiremen

A range of planting times, with sequential harvest
used to determine ercp grewth and yield of ciasava
having a humid tropical climate and the other humi

al exista for turther
tems suitable tor

armers was identified as
ion, and use of IITA-
suva~dependent rural tarm
s recommended for IITA to

987. Effects of planting
) in northern Australia.
perimental Agricuiture
gronomy bept,, Kansas

tivity. Dry matter,
ts. Australia,

5 Lo age 24 mo., was
st 2 locations, one
d subtropical, in

Queensland, Australia, Yield was doubled curing tne 2nd yr at tne

subtropical atte, Mt the tropteal site yield was

root rota occurrcd in the 2nd yr. The DM percenta
'luetuated seasonully and was highest during the ¢
vigor was laoweat. Known or inferreq ¢Ivironmental
determining ractors or grovwih rate, groWwth dwatio
narvestable organs were used co interpret tne resu
guidelines for timing ot planting and harvesting 1
(AS)

on3e
31647 HOBMAN, F.R.; HAMMER, G.L.; SHEPHERD, R.K. 1
time and harvest age on cassava (Mamihot esculenta
2. Crop growth and yleid in a sJeascnal ly-dry envir
Agriculture 23(4):415-424. En., Sum. En., Es., 8 R
Australian Dept, of Agriculture, P.0. Box 411, Lox
5333, Australia)

Cassava. Planting, Harvesting. Timing. Root produe
Growth. Canopy. Harvest index. Irrigation. Climati
Australia,

very high atter 1 yr, but
ge of storage roots

ouler months when canopy
controly ot tne yield-
n, and partitioning to
1ts any tnus derive

n molst envirorments,

987. Effects of planting
! 1n nortuern Australia.
oment, Experimental
et'., I1, [South

ton, South Australia

tivity. Dry matter.
¢ requirements,

Two expt., one irrigated and one dryland, were condueted at a site having a

scasonally dry, tropical climate in Queensland, Au
planting times, with sequential harvests to age 24
c€assava growth and yield. Very nigi ylelds ot 35—
for the irrigated expt. Water iimitation restriet
the dryland expt. Known or interred emwironmental
determining faectors of groWth rate, growth dw atio
assimilates to narvestable organs were used to int
thus derive general guldellnes ror the timing ot p
seasonally dry emvironments. (AS)

0433
30558 JUMLOMG, J. 1982. (Weed competition studies
cassava), Mag.Sc. Thesis, Bangkok, Thailand, Kaset
Thai., Sum. Thai., En., 34 Ref.

Cassava, Weeds. Weeding. Herbicides. Timing. Root
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stralia. A range of

mo., Wwas used to study
45 t DM/ha were reeorded
ed ylelds to 15-26 t 1in
controls of the yileld

m and partitioning of
erpret the results and
lantirg and harvesting in

and chemical control 1in
sart University., 85p.

productivity. Thailand.



Expt. on weed caupetition and herbicide application in cassava were
conducted at Sriracha Research Statien (Cholburi, Thailand) trom Nov.
1976-July 1980. In weed competition studies during the ary season
(m1d-Feb.), weed contrel could be delayed only up to 75 days after
planting, and an initial weed-trec period of 105 days was needed,
Preliminary studies on preemergence application ot herbictides during the
dry season (late Nov.--April) revealed that the herbicides which gave
satistactory weed control and did not cauuse phytotcxic eftects on cassava
plants were napropamide, cyanazine, and alachlor at the rates of 0.7% and
1.50 kg/na; thiobencarb, butachlor, and methoprotryne at 1.50 and 3.00
kg/ha; diuron and tritiuraiin at 0.50 and 1.00 kg/ha; linuron at 1,00 and
2.00 kg/ha; metolachior, fluemeturon, thiobencarb P, nitroten, and
oxadlaon at 1.00, 2,00, 3,00, 4.00, and 0.80 kg/ha, resp. Diuron,
thiobencarb, linuron, cyunicine, alachlor, and metolachlor werc applied
alont and in combinations in the wet season expt, (July). Only diuron at
0.50 kg/na ang thiobencart at 1.50 kg/ha were round etrcetive and did not
cause root yield reduction. Diuron coobined with metolachlor or alachlor
proviced much tetter weed control and produced nigher yields compared with
the hand-weeded check.  Linuwon at 0.50 kg/ha in mixturce with alachlor or
merolach.or also resulted 1n goed weed contrel and with a root yteld
corparanlic with the eneck.  An expt. on newly developed herblceldes showed
tnat oryzalin at 0.7% and 1.50 ke/ta and rluridone at 0.20 kg/na were
el'teclive encugh o the preverling weeds and thereby a good plant growth
Was encouraged.  Oxyrluortfen at 0.3 kg/ha was founa alightly phytotoxic to
the plant durlng 1tmitial growtn atages but did not reduce yieid., Fluridone
and oxytluorfen tended Lo Show o narrow EAPgln o sately 1n the erop, (AS)

0hzy
31698 LUBINI, A. fus,, Vegetation adventice ¢t postcul turale de Kisengani
et de la Tshopo (Haut=-Coive). (Adventiticus and posteul tural vegetation in
Kisangani ang Trnopo (Upper Yatre)). Bulletin du Jardin Botanique MNational
de Belgique S605-0) 0516 20K, «» “um. En., 10 Ret. |Lavoratolre de
Biologie Vegpotute, Inutitut fuptrieur Pedagogique de la Gombe, B,p, 281,
Kinasnasa, Zoire]

Casnavae, Weear, Zaire,

Weed communitics cevurrlng 1n a no, ot crops (among them cassava) and in
posteultural situations 1n Lne arcas of Kisangant ana Tshopo, Zaire, were
tound to belong to 1o alifance, 18 assoelations, and 1 subaguoclation,
Associations were prodped 1nto those velonging Lo eropa, 'allow areas, and
secondary torests, and subdlvided according to soil type and predominant
speeien. Maln speclen arsoclated with cassava were Bilgens pllosa ana
Crassocepnaium montuosun, and Paspalum conjugatum and Mariscus
alternitolius, (CIAT)

0u35
32056 GPARA-NADI, O.f.; LAL, H. 1987. Effects o no-til: and disc plowing
witn ang without reaidue muleh on tropteal root cropy o v doutheasterg
Nigeria. Soil and Tilluge Kesearceh 9(3):231-240. En., 3um. Fn., 10 Rer.,
Il. llnternational Inst. of Tropical Agriculture, lbadan, Nigeria)

Cassava. Land preparation, Plowing. Mulching. Growth, Root productivaty,
Soil analysts. Koot development. Niger:ia,

Fleld expt. werc conductea on an Ultisol 1n southern Nigeria to study the
erfects of no tillage and dise plowing, witn and without residue mulching,
on soil properties and the growth and yielG ol' cagsava and yam. Plowing to
a depth of 10 cm and then applying mulen deoreaced soil bulk density. Of
the no-tili plots, those with mulch had the greatest 501l moisture
retention at low suctions; those without muleh had Low moisture retention
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for suctions exceeging 0.1 bar. Cassava plants 1n plawed plots were more
vigorous than those in no-till plots, and mul chlng gecreased plant hetght
o' cassava 1n the initial steges and lnereased plant neignt  ac about 38
wK. arver planting. The root length density of cassava was 0.32 em/cubice
ecentirmeler ror no-t1ll plots vs. 0.16 cm/cuble centimeter Ior piowed prots.,
Mulen application, however, S1gnflcantdy inereased roor iength gensity or
cassava 1n no-till plots only., Cassava root yield wos more in no-till tharn
1n piowed plots, and application of mulen ilncrcased o soava root yield.

(AS (extract))

036
32057 OPARA-RADI, O.4,; LAL, K. 1987, Imluence of nethod ot mulch
application on grewth and viela ot tropmcal root crops 1n southeastern
Hlperia. So1:l and Trilage Kevearch 9(3):217-23C. En., Sun. En., 18 Rer.,
1. [Internatiorat Inst, of Truptcal Agriculture, loadan, Nigeria)

Casusava, Mulaiing, Growth, Koot froductavity, Root aevelopment., Soil
phiysreal properties. foil anoslysin, Nigeria,

The effects of U wethods of mulon applleation on growth and yiclds of yam
tnd canrave wei 2 studied on an Uftise: 1 Gnne (Port Harcourt, SE Nigeria).
Trestiwents cennistee of 7 ditterent methods of applying 12 t dry mulch/ha,
which were coepared with an utoul ened contvas . The 2 melhods were couplete
surfaee nulen, row sone muien, and Bl ol lpecrnorsted 1u Lhe top 10-15 cm
layer with the ond noeiny. Puloritng nad o s1gnitilcaat «f1ect on soll bul k
denss: ULCUE carnave DUl ol ancer yam, Applleation of muleh in the prow
SODE Lnd mud el o aneorperation in the Lop 1oyer deercases 56t pul k density
01 toe C-00 n cayer by O ane §oporoest, Tesp,, 1L conpririson with the
winel cheg contrel,  The Stoaantiltralion rate, nowever, was ocheoerved 1or
tne wuleh 1ncorporated Lreatoent due 1o Sermatilon ol suartace ceal. During
Lhe dry ceasony the cumulative water [oas trom the coll owas jeast for the
conplete surlace nulen treatient. Soll oiemoal propertics wepe also more
raveralile 1or conplete surleace mulcon treatment, enmaty of teeder roota ot
CABIUVG Wal niph Por the complete surtace meloh and mul ob incorporated
trediments, Feeder roos denmty of yam was lower than that ol cascava and
mulaiang nad 6o ocitecet, The highest tuter yield of yam was optained !or
surlzee mulonlng,  Cavrave root yleld, however, was not cighiricantiy
alfectea by mulehing., (AS)

{

SRV
32222 SAUTT, ROF.N, 1987, Frteet or plant dentity on the yield ang yleld
components o cassave in Maiawl (Abstract), In Terry, E.P.; Akoroda, M.O.;
Arene, O.B., eds. Triennial Symposium ol the International Societry tor
Tropieal Root Cropr-Africs Branch, 3d, Cwerrd, Nigeria, 1986, Tromeal root
cropey rool crops and the Atrican teod orisis: proceedings, Ottawa, Canada,
InTornatlonas Development Receareh Centpe ., p.35. En, [Makoka Research
Stacion, Therdwe, Malawl !

Casreva. Planting. Spacing. Foot preductaivity., Malaws.,

Casnave var. x plant deneity tria) o were conducted tor 3 seasons 1n
kendesl, and tor 1 geason in Vinthukutue, in northern Malawi., In
Vinthukulu 1n tne 1982/83 reason, increased cassava densities neither
lnereédrea ylelos nor redueed r'inal plant populations at harvest. As
density inereaced frem 21,000 to 63,000 plants/na, nowever, there was a
Signifleant reduetion i1n the total no. of rootd barvested/plot tror both
cassava var. In Hkondezl, results tor tne 1982/83 and 1983/BY scasons
ahowed that higher densities did not 1nerease yields, In the 1984/85
feason, howcver, nigner densities slgnilicantly reduced yleld. Also in
lkondera, therc were signiticant dilterences 1n the no. of roots
harveated/plot tetween tne 1982/83 and 1983/84 seasons and wiween var. in
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the 1984/85 season, Tnereased plant densities signiricantly reduced the
no. or roots harvested/plot in the 1983/64 and 1984785 3easons but not 1n
the 1982/83 ceason. The importance of these results with respect Lo tne
avallablliity and quality or planting materiats 1p Matawl 1s dlscussea,
(Full text)

048
30839 SILVA, PLR.F. DA; CERETTA, C.A. 1945, S1otenmas ae cultlvo de
panaioca. 1. Mornocultivoes em 1 letiras slmples ¢ duplas. (Causava cropping
systems, 1, Sole cropping in single and Jdeubl e rows), Revista Brasileira ge
Mandicea 5(2):5%-63. PL., Sms. 4., FEn., 14 Rer., Ii. [Dpto. ge Fitotecnia
da Unaversidade Federe! do Eto Cpande do Sul, Catixa Postal 776, 90.001
Porto Alegpre-RS, bricd)

Cassava. Spactry. Agronomic eharacters. Rool proguetivity. Koot
development. Starct proauctivily, Staron content. ficots, Feliage, Harvest
Indey, Plant hergent, bewrd,

Can.ava Cropplrng systems 1n sliple and double row:s were cunpareg 1p
relation to root Yleld apg olte™ Gerontn) e characteristicos of the crop in
Guatta (Kio Grande d¢o Suly, Uracii) an 1984-85, Cansava Paraguala R-18 was
planted in single pows Sfaced at 1.7 x 00t moand 160 double rows spaced aft
2.0 0 0.6 x 0Lt moand JLE w OLb ox 0L n.  No stgnlticant aiilerences in
root ytelds tetween thye LIngle= and doutle 1w cystems weroe ound. Aeriai
Fart ylelds 1o osyngle rows were 13 and O percent Lirgher vnan those ot
aounde rows spooed oL 000 wnd 2.8 m, reusp. Among otper characteristies
evaluatea, there were no difterernces 1y stareh perecentage and yileld, no. of
roots/plant, HI, Gersil jart: root ratio, ard root lenglh ana Qiameter,
Fool wt, and diameter wege Shperier an the double row spacing of 2.8 m. On
avey e Bl war uray 51 jereent, howing migner aerial part Krowtn in
GELPImenl o1 root yielo. (A5

Ll
32221 UDEALOK, A, EZEDINMA, b 000, 19E/ . Ff'teer of tipe of cutting back
casruva rremd on the yrela and gquality of roots (destract), In Terry, E.R.;
Akoroda, M.0.; Arene, O.F., ege. Triennial Symponiie of the International
Society tor Tropileal Hoot Crope-ffrica Branch, 3¢, Cwerrd, Nigerta, 1946,
Troplcal root QropLy reot crops dnd the Atrican tood crieyoe proceecdings,
Ottawa, Carada, lnternational Peveloprment. Recciaroeh Centre., pp.34-35. En.
[Natrionat Fool Crope Researcrn nst., Unudike, P.MOBE. 7006, Unuania,
Nigeriaj

Caszava., Cutlings. Selecticon., Foot produetivity, Nigoeria,

In traditional farnang cystems, cansoavi harvesting Jnvelves 1ot cutling
back the stems and thel, acne diay: Iater, harvesting roots.  The elroot
tnat the time of cutting tack tne cansava tems nag upon cassava
pertornance was therelore studied.,  Cassavao clone TMX 20211 was planted in
the r'1eld and cut tack once auring tne stuey period at 3, 6, 9, and 12 mo.
arter planting.,  The control was lett uncut.,  Cutting back cassava stems
slgniticantiy reauced root ylela by 1W.3 percent,  Yiclds from ploty cut
back at 9 ro, aftep planting (37.7 t/ha) and 12 mo. after planting (38.1
t/na}l were not slgmilleantly ditterent from the ntrol (40,9 t/na) but
were signiticantly higher than thorse plots cut buck av 3 mo. aftep planting
(31.3 t/na) ard & mo. al'ter planting (33,1 t/na), Piant nelght and mean no,
of roots/plunt worc “similarty affected by the treatments. Root mean wt,
LAT, andg root qQuality, however, were not sfpmiticantly  affected., (Futl
text) See alsa 0399 CUO7  0W22  QU23 0440 0452 ousy 0532 053%
0539 0541 OLh2  CS43 0L37  On%9 0962 0563 0LL5 0568 0572 0574
0575 0576 0578
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D03 Energy Productivity and Yields

DETHE]
32202 FURTADO, M.J. 1987. Producao de forragem em scls cultlvares de
mandiceca {Maninot csculente Crantz), no FEstzao do Esplrito Santo. (Forage
production or s1x cassava cultivars 1n the state ot Espirito Santo). Tese
Mestrado. Lavras-Mo, Brasit, Fsocota Superior ae Agricultura de Lavras., 80p.

¥
PL., Sum., Pt., Fn., &2 Ket., 1.,

Cassava, Forage. Froductivity. hoot proguctavity, Cultivars, Pruning,
Harvesting, Timing, Dy matter, Protetn: content. Plunting. Spacing. Plant
hetght, Stems, leaves, Canojy., Cartohycrale content, Staren content,
Harveat index, Brazil,

The torape produvtion of on o Pearo Mirsm, Cacau Branco, Pao do
Chile, sourtnng, Fanya fosa, ang Chagar war studied troe Nov. 1984 to
May 1986 i1 Cocnoviro o Itapecirm (Frpirito Santo, Brazit). The ettecus
CF pruning Ue pecen parts ol b omo, ol gy ard e narvest ape (12 and 18
Lo after planting on forage and root yleods were an wa, A randomzed
DPLOCE denlyn 16 a0 U ox & ox o TactorIod war ured wWith 24 treatments and 4
reporcations. Pranting dirtancer tetwern pone snd betWwedn plants wore 0,480
and 050 m. resp. By the tine of pruning, the av, production was 29,36 1
toriage/tac with 16.7¢ pereent TH (17,907 pereent roluble carbobydrates and
12,000 percent CPY; the jerfarran o of ov, oo do Chile won cutstanding, Tne
teenrique of prubing i ol Stlect rool preduetion of plants harvested 12
oo, at'ter planting Tul redu.ed poct yield Sro starch content Ly 37.5 and
3.0 pereent, perpoe 1o plant: Borve: tee 1 iR e ofterp pionting. (AS)

dave v,

P

JOBLL SO, Ak TR FAY

de mendlioes cobdullda o

Ulohe 198G Competicae de cultivares

Povue i Jroprieaade aoonunretplo do Ko Azul,

Parana, (Comparinon ol cared curty LELoclnpetitaon tryil oearriea cut
on & all : Yhe muryerpality o kic At Parandj. hevictg

Frasilerra o Pandtoos L0000 iG9-100, P, 15 kel

Cas

Folltape, Otarcl cuntent.

Savi, Cuitivars, koot jroductivity, Staroh proguetivity. Steas, koota,
b wtorndex, FPlant belpnt, Fiant devilopmernt,

Bratat,

Fourteen canrava oV, Welt o viiuiated D or root, tranch, and storeh yield in
RFio fzul (Parans, frocil), Cve giving root yieida Ligher than the av, or
the trial (U5.580 t/had were Fronea e Canta Catuarina, 1AC 12829, Palma de
Unuarame, Myco, Farme, Amarcia Frot, aeag Apim Glyante (with 20040, 20,89,
168G, 19, V9.8, and 17,00 tika, presp ). Qutstanding ev, for
stem proguelivity were Francs ae Santa Cotarina, Palme ae Ival, Palma de
Unuaroma, Vauocourao, fipim Gipante, and Falaa (with 20,50, 21.78, 20.00,
19,55, 19,57, ana 17,94 t/ha). (v, Palma de ival, Palma de Upuarama, Branpca
de Conta Cataring, and Ao Giypante statlrtioally superior stem
RETERL dnd clameler, Starch content ranped Wetween D5,16-29.03 pereent, the
BV. ror alloove ety DULY2 percent snd the biphest starch yilelder being
Palme de Unuarema. (CIAT)

[
31652 ZAFFARONT, E.; DINIV, M, DE S.; SANTOS, FLOH, [0S 1987. Yield
stabl ity of nole and intereroppiny oystems 11 the Northeast of Brazil,
Pesquise Agropecusria Brasiiesra 22(4):393-399, En., Swum. En., Pt., 9 Ref.,
1. [Univ. Federal da Paraibi, Centro de Cienci as hprarias, Depto. de
Fitoteenia, Caixa Pontal S8497 Areia-PR, Brasil]
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Cassava, Monocropping. Intercropping. Statistical analysis. Koot
productivity, Brazii.

Yield stablliity wan analyzed by computing the coefticients of variation and
ualng the regresaion technique (an adaptilion o' the procedure I'requantty
used LO examlne lhe stabllity of individual £enoLy pes over a range ot
conditions). These procedurcs were used to analyze the yield stability ot
cassave, mafze, cotton, and dry rteans under sole and intercroppling systems
in the state ot Paratba, in northeastern Brazil, The C.V. were always
higher in moneeropping than fn intercroppi g ror the 4 cr s, Malze and
dry beans hag the same slopes, while the coef'ticients of regression 1n
Cassava and cotton vere higher tharn 1 r'or sole Grops and statistically
dil'lerent trom IntCreropping gy stemss which had b values lower than 1 and
nence were considered more stabie, The advantage of intercropping in
lmproving yield sloebtitny wan more SUPlRIng when the yields were negatively
artfected by the Intereropping, (A%) See alao 0hOB  ou2n Q427 Qu29
CH31 0432 0435 N6 on3T oaLE GR36 0589 CLod onT2 0873 0574

0576 0517 0478 047y

DO§  Postharvest Studiey

0443
32028 BOCTY, K.G. 1984, Foot Cropsy rrults and vegetitles, d, Poatenapvest
nandling and storage, Agribusinens Worldwide: Septenmler-October
1988:12-13,16~01. En., I1.

Cansava. Postiuarvest techinolapy . Fostharvest lonsen, Storage,
Y E

Gereral concepts ang recdnienasl lons Top postharvesting handling and
storuge off rrutty, vepctalles and root CTUpLy Tneludlng cassava, are glven,
Priortties of root CPOp rtoraye dre glscusred; among Uhe are the
protecticn from facters that could kiil the crop lexcensive heat or cold,
NeDICHLl, phyr1cs! JuRape), TImuiaslion of noelsture and nutrient jcsa,
and naintenance of ardequate storaye kH, Precoutions: 1n root Crop
narvesting are indfeated ang bigy storage methods are trieriy descriped.
Estimates o narvesnt iosser o vepetatles, truita, and root crops in
developing countries are Eiven, dndlcating o 10 percent 1ons of a total
production or 103,48t ¢ ca::ave, (C1AT)

Qlily
30837 CAMPOS, A Doy FATC, MU 1O SoALy CARVALHG, V.D. DE 108L, Efeito de
M ereates espessuran ca vmbaliagen de polietileno na conservacao ¢
Qualidade de rafze:n de mandicos. (Ericet of umng polyethylene packaging of
artferent tnickness on oo conservetion wnd quality of cansava rooty).,
Revicta Brastiefra de Mandiocs SAO) 1232330 PU,, Sum. Pu., En.y 16 Ret., 11.

Cassava, hoots, Storage. Detertceration. Postharvest technolopy. Packaging,
Suga. content, Starch content, Hrastl,

The etrtect of packing roots of cassteva cv, Bal ani 1n peiyetnylene bags of
different thickness (50, 100, and 15¢ microns) on their conservation and
quality was studicd. Harvested roots Were packed 1n the bags and then
stored at roao LERp. ; unpacked roots were used as controt.  Treatments were
replicated 4 times, with 4 roots/replicate.  Observations were made at 0,
3, 6, and ¢ days of' storage. Hoot wt. losas oceurred during storage,
increasing with tne iengtn or storage, ex~cpt with tags 150 mierons thiek.
Polyethylene tags decreascd rc Ot Wi, loss, regaraless ot thickness., No
correlation was roundg betwecn root MC and the degree or physfologlceal
deterioration, Storage time of gniticantly atrected cook: ng quality of
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roots but packing in polvethylene bags did not. A signilicant correlation
was found botween cooking quality and degree of physiological deterioration
for the check and bags 50 and 100 microns thick. Results indicate that
although the use of polyethylene bags decreased phystologliceal detertoration
and root wt. loss, the use of this method 1s limited for cv., Baiana due to
the poor cooking quality of roots 3 days after harvest, (CIAT)

ohas
32215 CHINSMAN, B.; FIAGAN, Y.S. 1987. Postharvest technologies of root and
tupber crops tn Africa: evaluation and recommended improvements, Ip Terry,
E.R.; Akoroda, M.G,; Arene, 0.B,, eds. Triennial Symposium of the
International Society for Tropical Hoot Crops-Africa Branch, 3d, Owerri,
Nigerla, 1966, Tropical root crops; root crops and the African food crisis:
proceedings. Qttawa, Canada, Ipternational Levelopment Rescarch Cenotre.
p.122-134, En., Sum, Fn., 8 Ref., Il. [Arrican Reglonal Centre for
Techinology, lakar, Senegal)

Casrava, Pestharvest techrology, Small-scale processt ng. Processtng. Gari,
C avia aidps. Cassava tlour, Hutritive value. Composition, Socioeconcmie

anpects, Senegal.

The patn coutes ang extent of root and tuber postharvest loases are
wimearised, the mejor postnarvest technologies are evaluated, ang a project
te inerease the avallabiiity of root crop products, based on an {ntegration
of production and postnarvest wetivities, 15 recammended. Yams and cassava
are eophastied, being by far the most 1wportant root and tuber crops both
1 terms of quantity and ar o staple tn the African diet., (AS)

Ohlits
31604 FRESH CASSAVA conservatlon poes ccamereial. CIAT Ioternatioral
TE1):9-11, 1a88, Fn., 11,

Cassava. Casrava rools (vegetable), Storage. Packaging., Distribution,
fontnarvest Lechnology. Mirketing, Colcabia,

The sucecsarul experiences of the commerelal une off o fresh cassava
conservation techneloyy that ailows the product Lo ie prescrved fresh tor 2
wk, or more are reviewed, and a4 new marketing system developed for smal l-
farps r cooreratives in Barramuilla, Colcanbla, which have fncrcased their
profiits substantially, is desaibed. The simple conservation technology
consisty In placing freshly harvested rootu (2-~3 h after harvest) into
polyethylene bags and treating them with a sual'e thiabepdazole-based
fungiclide. The projections of wimilar projects in other Columblan cities
and countries such us Ecuador and Paraguay are briefly discussed, (CIAT)

ohur
3L7%0 NUMFOR, F.A.; LYONGA, S.N. 1987. Traditional postharvest technologies
of root «r+ tuber eropz in Careroon: stutus and »rospects for improvement,
In Terry, k.0, Aloroda, M.0.; Arene, 0.B,, o¢ds, Triennial! Sympoaium of the
International Socfety [or Troplcal Hoot Cropus-Africa Branch, 3d, Owerri,
Nigeria, 1986. Tropical root crops; root crops and *he African food crisis:
proceedings. Ottawa, Canada, Ipternational Develr jment Research Ceptre.
pp.135-139, FEn., Sum. En., 16 Ref. [Ministry o« Bigher Education &
Scientitic Research, P.0, Box 157, Yaound&é, Cameroonl)

Cassavu, Postharvest technalogy. Survey. Research, Caneroon.

To outline priority research arcas in root crop postharvest technology 1in
Cameroon, a survey of existing root crop handling and processing techniques
was undertaken. The cultivaticn of cassava, cocoyams, yams, and swoet

pctatoes was found to be widespread in all regions of the country; however,
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large-scale commores aul production or processing units were rare, Farm
holdings are gererally mmall ang harvesting patterns range from single
narvest to harvest as needed. LElaborate atorage satructures are lacking.
Relative to cerwals, root crop losses to pests are minimal; the greater
proportion of' postharvest losser is due to poor handling, physiological
factors, and pathological tactors. Only cassava is traditionally
transforned into numerous proaucts; the other root crops are generally
consuned as basic vegetables, The yourng leaves of cassava, cocoyams, and
sanetimey wmweet potatoes are used as human food, but only sweet potato
vines and tubers are fed to animals, This survey indicated that
postharvest technology research on root cropy in Cameroon should emphasize
the development of wmmple efricient storage teechniques, the improvements of
vxisting nandl 1ng and processing methods with apeetal regard to hygiene and
quality staudards, the development or industrial products from tubers, the
formulation of new competitive fast roods, the develoment of animal
feeds, and the callection of more aclentitic data on root crops with
respect to var. and emwiromental factors. (AS)

o448
30566 WINARNO, A.; SOEKARTO, S.T.; WIJANDI, S.; NOER, A.; SITOMPUL, H.H.
1879. Mempelajart kepoyoun ubi kayu (Manthot ¢sculenta Crantz) dan
peranantya dalam penceganam. (Study on color change arier narvest ol
cassava, lus Organoleplll er1eclL ana nod Lo prevant 1t). Bulletin
Penelitian dan Pengeabangan no.3:63-55, 1in.

Cassava. Roots, Harvestling, Organoleptiec examination. Postharvest
technology. Tndonesi=

See also 0521

EOO PLANT PATHOLOGY
See 0539 0562

E03 Mycoses

[\LEL)
30832 LAKSHMANAN, P.; NAIR, M.C. 1985, Comparative studies on the
morpholegy and pathogenicity of four isadlates of Rhizoctonla salani, Madras
Agricultural Journal 72(7):388-393, En., Sum. En., 4 Ref., [Tamil Nadu
hgricultural Univ. Research Centre, Vellore-632 001, India]

Cansava, Rhizoctomia solani. Symptomatology. India.

Rhizoctonia solani isolated from rice compared well in its morphology with
other 1isolates of R. solani from covpea, Jack (Canavalla ensiformia) and
cotton, The pathological reactions of thoge 4 1isolates varied; the ope
from rice was able to infect all 14 plant specles tested, including Manihot
esculenta and Allium cepa which are nes records. On cassava, the rico
isolate produced typical leaf blight symptoms within 5 days of

inoculation; the other isalates provuesd no syoptams, (AS (extract))

0450
32214 VAN DER BRUGGEN, P.; MARAITE, H.; HAHN, S.K. 1987. An in vitro
cassava-inoculation method for the sclection of anthraenose-resistant
cultivars, In Terry, E.R.; Akoroda, M.0.; Arene, 0.B., eds. Triennial
Symposium of the International Soclety for Tropical Root Cropo-Africa
Branch, 3d, Owerri, Nigeria, 1986. Tropical root crops; root crops and the
African food crisis: procecdings. Ottawa, Canada, International Development
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Research Centre., pp.113-116. En., Sum. En,, 13 Ref. (Université Catholique
de Louvain, 3 place Croix de Sud, B-1348, Louvain-La-Neuve, Belglum]}

Cassava. Glomerella manihotis, Inoculation, Cultivara, Resiztance.
Selection, Laboratery experiments, Nigeria.

The development of natural anthracnose lesions was compared with that of
lesions artificially inoculated with Colletotrichum gleeosporioldes, The in
vitro inoculation method produced the same symptoms as the natural
irfections; anthracnose lesions developed either czward cankers defined by
4 layer of llgnifled cells that igolated the tissues colonized uy the
pathogen, or toward an invasion of the stem (necrosis of the top that is
similar to the gymptams of bacterial wilt), This in vitro method providen
a fast and easy way of aclecting cassava cv., resistant to C.
gloeosporioides and of studying resistance mechanisms. (4AS) See also
ouTh 0532

EO% Viroses

0451
32055 MUNIYAPPA, V.; RAJESHWARI, K.; BHARATHAN, N.; REDLY, D.V.R.; NOLT,
B.l. 1987. Isclation and characterization of a geminivirus causing yellow
mosale diseave of horsegram (Macrotyloma und florum) (Lam.) Verde.) 1in
India. Journal of Phytopathology 119(1):81-87. En., Sum. En., De., 17 Ref.,
11, [Dept. of Plant Patholopy, Univ. of Agricultural Scicnces, Lebbas,
Bangalore 5600 24, Indla)

Cassave., Horsepram yellow mosale virus, Bemisia, Discase tranamission,
wiments, Cazsava Afrieen wosalce virua, India,

aboratory exy

horaegram yellow sociie discase was shown to be caused by a geminivirus:
horsegram yellow mouale virus (HTMV).  1he virts could not be tranmmitted
by mechanical rap inoculation. Leaf dip and purificd virus preparations
showed geminote virvs particles measuring 15-18 x 30 nm.  An antiserum for
HYMY was produced and in ELISA and immunosorbent electron microacopy (1ISKM)
tests HYMV wag detected in leaf cxtracts of field-infected bambara
groundnut, French bean, groundnut, lima bean, mung  bean, pigeon pea, and
acybean showing yellow mosaile symptoma. DBemisia tabacl fed on furified
HYMV through a parafilm membranc tranaitted the virus to all the hosts
ITsted above but not to Ageratum coryzoides, okra, eassava, cowpea, Croton
tonplandi anus, Lablab purpureus, Malvastrum coromendalianum, and tomato.
Ho reaction wan obtained in ELISA and ISEM tests between HYMV antibodies
and extracts of plants decreased by whitefly-transmitted agents in India
such as A, corwyzoldes yellow mosale, okra yellow vein mosaics C.
ronplandianus yellow velin mosale, M, coromondalianum yellow veln mosaie,
temzto leaf curl, and cansava mosale, HYMV was zlso rnot found to be related
serologically to BGMV. (AS)

o452
32212 OTIM-NAPE, G.W.; INGOOT, D, 1987, Erfect of cultural practices on the
African cassava mosalc disease and its vector, Bemisla tabaci. In Terry.
E.K.; Akoroda, M.0.; Areuc, 0.B., eds. Triennial Symposium of the
International Soclety for Tropical Foot Crops-Africa Branch, 3d, Owerri,
Nigeria, 1986. Troplcal root crops; roct crops and the African food crisis:
proccedings, Ottawa, Canada, International Development Research Centre.
pp.105-108, En., Sux. Fn., 10 Ref., Il. [Screre Agricultural Research
Station, Soroti, Ugandal

Cassava. Cassava African mosalc virus, Bemisia. Cuttings. Planting.
Spacing. Timipg., Uganda.
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The effects of plant spacing, planting time, and no. of cassava shoots on
the incidence and severity cf CAMD were studied in 2 split-plot expt.
Cassava canopy temp., RH, whitefly (Bemisia tabaci) population, and CAMD
incidence and severity were rccorded bimonthly from 4§ to 14 mo. after
planting. Cassava canopy teap, algnificantly inercased with wider spacing,
but RH was not affected by ary treatment. The whitcefly population and the
ineidence and severity of CAMD inereased with delayed planting and reached
a peak for cassava planted 1in Aug. CAMD incldence also increased with wider
apacing and decreased signlficantly with increases in the no., of cassava
shoots/stand., The effects of the treatsents on CAMD are discussed. (AS)
See also 0474 0532

P00 PEST CCNTROL AND ENTOMCLOGY

F02 Rodents ard other Noxious Animals

0453
32252 ADAM, F. 1986. Report on cassava mealybug and cassava green mites in
some Africun countries: Togo. In Herren, H.R.; Hennessey, R.N., eds.
International Workshop on Biologlecual Control and Host Plant Resistance to
Control the Cassava Mealybug and Green Mite In Africa, Ibadan, Nigeria,
1882. Proceedings. Ibadan, ligerta, International Institute of Tropical
Agriculture. pp.i45-146, En.

Cagsav~, Phenacoccus manihoti, Inseet control. Pest damage. Togo.

Cagsava was the wost lmportant crop in Togo in 1982 (372,000 t). Production
now is being reduced by the cassava mealybug, which appeared in 1980 in the
eastern part of the Maritime Reglon in the zones of Aneho, Aklakou, Avévé,
Tabligho, and Vogan. From thure infestations spread to the ecastern and
southern parts of the Flateaux Reg . In 1982 heavy infestations were
fourd in this reglon near Kpalimé and Atakpamé, Tsolated infestations
occurred also In the Central Region., Insecticidal treatments have been
unsuccessful, Le Service de la Protection Végéteaux has recommended to
producers that they: (1) avoid the transfer of cuttings from uninfested to
infested zones; (2) burn infested stems after harvest; (3) plant only
uninfested cuttings; (4) plant early in the rajiny season, Thc cassava greon
mite wos discovered in June 1980 in Adangbe in the Maritime Region. Since
then It has become more numerous in alwost all zones where cassava is
cultivated, (Full text)

[LLT

32242 ATACHI, P. 1986. Report on cassava mealybug and cassava green mites
in some African countries: Benin. In Herren, H.R.; liennessey, R.N., eds.
International Workshop on Biological Control and Host Plant Resistance to
Control the Cassava Mealybug and Green Mite in Africa, Ibadan, Nigeria,
1982, Proceedings. Ibadan, Nigeria, International Institute of Tropical
Agriculture, p.135. En. [Project de Befense des Cultures, c¢/o PNUD, B.P.
506, Cotonou, Benin]

Cassava. Phenacoccus manthoti., Benin.

The production of cassava in Benin in 1980 was 871,000 t. Phenacoccus
manikoti waa 13t ohserved in 1978 near Dangbo and Sakété (Quémé Province),
and 1t rapidly spread throughout almost all of the country. Damage 13 now
most severe in the southern provinces of Ouémé, Mono, Atlantic, and Zou,
where cassava 1s most important. (Full text)
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32280 BELLOTTI, A.C.; VARELA, A.4.; REYES, J.A., 1986. Observations on the
blology and behavior of Fhenacoccus herreni and P, gousypll on cassava, In
Herren, H.R.; Hennessey, R.N., eds. International Horkshop on Biologlical
Control and Host Plant Resistance to Control the Cassava Mealybug and Green
Mite in Africua, Ibadun, Nigeria, 1982, Proceedings, lbadan, Nigeria,
Internationnl Inutitute of Troplcal Agriculture. pp.116-127. En., Sum. En.,
7 Rof.. Il. [CLAT, Apartado Arco 6713, Cull, Colombial

Cassuva, Phevacoccus herrent. Phopacoccus gousypll, Pent damage. Insect
blotogy. Africa.

Thoe tdclogy and wscology of Phenacoccus herrent, o najor pest of cassava in
certain areas orf South imeriecs are reported P. herreni has the potential
to cause severe cassave crop damage in arcas where prolonged dry periods
oxist. Additional notes are given on P, postypil of minor Zmportunce,
ocewring {n low populations or very sporadically, Lire cycle studlesn show
that P, herreni iy bisexual. Oviposition will not occur urdess there iy
copulation with the male. The female pusses through 3 instars before
reaching the adult stage; the total duration of the female 11fe eyvele {g
49,5 days. The male has 4 aymphal insters beforu the winged, adult ciege,
He Ju *ding however, takes place after the 2nd instar; the 3rd and Hth
instars are the prepupal and pupal stages. FPemale oviposition is inftlated
3 days after copulation; an av. of 773 egEe were oviposited durding an
18-day perfod. TIndicutions are that P. herreni populations can inecreacc
rapidly under fevorable ewnvironmental conditfons and in an abundance of
host plants., Dapersal 1o primarily by wird and by the carrying of
infested plant parts by man. Susceptible c¢v. react to {nfestatinn by
bocoming stunted; the growing shoot tip takes on o cablage-11ke appearance,
Heavy {nfestations will result in plant stunting, dercliation, deformation
of thu growing shoot, shortening ci the internodes, and dlistortion of
stems. Plunt recuperation 1s stimulnted with Uhe onset ol the rainy
searon, but persistent szevere deformations of stems and Lronches can be
noted.  The jresence of @ toxdin iz Indicated. (AS)

0446
31669 CAREEJO G., N.2. 1986, Evaluacién de alptnos Tuctores determinantes
de effclencla de Cleothera notatu (ColiCocelnellidae) como predador del
ploJo harinoso de la yucu Phenacoccus herren' (Hom: Pseudococeidae),
(Eveluation of sone efticlency determining factors of Cleothera aotata
(Col iCoccinellidac) as predator of Lhe cassava nuealybuy, Phenacoccus horreni
(Hom:Pscudococceldae) ). Tesin Liélogo. Call, Colombia, Universidad del
Valle., 90p. Es., Sun., Es., 20 Ref., I11.

Casnava, Phenacoccus, Blological control. Predators and parasites, Insect
biolegy. Laboratory experiments, Teaperature. Colombla.

The efficlency of the biological control of Phenacoccus herreni by the
precator Cleothera notata wa: evaluated. The tiologieal cycle of .
notata was observed at 3 different temp. (22, 25, and 30 degrees Celsiug)
in enviromental chambers under lab, conditicns; reproductive rate, min.
threshold, and thermic constant were determined and compared with the reap.
values for P. herrcni, The specimens were colonized and handled in petri
dishes, using the prey's ovisacs as fecd and oviposition siter, C. notate
was fourd to go through 4 larval instars; from the beginning of the cgg,
phase until the adult stage 42.3, 33.2, and 26.2 days elapse al 22, 5, and
30 degreey Celsius, resp. Longevity of the female at 22 degrees Celsius
waad 09,1 days with a totel oviposition of 31.6 eggs/female; at 2% degrees
Celsiug, longevity of the female was over 162 days with a total of 118
egga/female, and at 30 degrees Celsiuy, longevity was 88.2 doys with a
total of 33.2 eggs/female. The percentage of egg ceclosion was 47.8,
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74.97, and 60.1 percent ut 22, 25, and 30 degrees Celsius, resp. The zin,
threshold and the thermic cocnstant for predator and prey were, resp., 17.8
and 17.0 degrees Celsius and 375.2 and 307.5 degreos~days, The
preoviposition period at 22, 25, and 30 degrees Celsius lasted 10.9, 6.5,
and 2.8 days, resp. (AS (extract)-CIAT)

0357
32251 DIAGNE, D. 1986. Roport on cassava menlybug and cassava green mites
in same African eountries: Senegal. In Herren, H.H.; Hennessey, R.N., eds.
Internaticnal Workehop on Biological Control and Hoat Plant Resistance to
Control the Cassayn Healybuy and Greon Mite {p AM'rica, Ibadan, Nigerin,
1982, Proceedings, ]badon, Higorda, International Institute of Tropical
dgriculture, p. 145, En. (Finstere du Developpement Rural, B,P, 486, Dbakar,
Senegal )

Cassava, Phenscoccus manihoti. Senegal,

In Senegal the cassava mealybug was initially reported in 1976 in the ares
o' Sine-Saloun near the Gambian border. It is now caunlng its greatest
dumage 1o the coantal region of Louga, where 70-80 percent of Senegaltg
cuszava is planted, In that area many peasants have abandened the culture
of cassava, It in becasing wore and nore difficult to obtedn ever waall
quantities of uninfested cuttingo for planting. Damuge in other eglons ip
less severe but still important, Yield lonses wore estimated at ahout
75-80 percent, Atteapts to control the pest with insecticides have been
unsuecensful, (Full text)

0h58
32225 EMEHUTEL, J.K.U.; EGWUATU, R.1. 1987, Effeot of planting time on
cassava yield and the populationy of caseava wealybug (Phenacoccus
manihoti) and sssociated puarasitoids (Abstract). In Terry, E.R.; 4kornda,
M.0.; Arene, 0.B,, cda, frienniel Syuwposium of the International Soclaty
for Tropical Koot Cropa-Africa Branch, 3d, Owerri, Nigeria, 1986, Tropical
root crops; root crops and the African food arisin: procendinga, Ottawa,
Canada, International Develomaent Kesearch Centre, p.117. En. [National
floot Crops lesoarch Inst., Urudike, P.M.B. 7006, Unuahia, Kigerial

Cassava, Planting. Timing, Phenacoccus naniboti, Root productivity. Inrect
biology, Predators and purasites, Nigeria,

The efiect of planting time on the populations of cassava nealybug
(Phensooccusn maniboti) and sassociated parasitoids was studisd in relation
to tho cassava yleld, Yield differences wero signiticant (P oquul to or
greater thap 0,05) between early and lato planting, Plots planted early
(March to mid-July) had well entablinhed plants and leower populaticns of
P, manihoti{. Root and stum Yielda decrecsed with ipcreasding populationn of
P. manihoti. The parasitoids Fpidinocarnis loperi and Tetrnstichus 8p.
showed a density-dependont relationship with F, manihoti, Iwo
hyperparasites, Prochilonaurus insolitus and Chartocerus ap., were
identifiod as factora that decreaso the effactivenesy of P. manihoti
parasitoidn. (FPull text)

0459
32205 GOLD, C.; BELLOTTI, A.; ALTIERI, M. 1988, Efeoton du ’a arociacibn ge
oultivos en lan poblaciones de la poscu blanca de la yuca, (Effocts of' arop
association on whitefly populationa {n caspava). Yuca Bolet{n Informativo
12(1)1T-10. Em., II.

Cassava. Aleurotrachelus socialis, Tr.aleurodes variabilis, Insect control.
Cultural control, Intercropping. Cowpoa. Maize, Colombia,
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The effects of planting cassuavi cv. MCol 2257 in avsoclation with cowpea
and malze on Aleurotrachelus sceiilis and Trialeurodes variabilis
populations at different stages of the crop cycle (establishment,
preharvesting, postharvesting, and maturity) were studied at the exptl,
station of the lnstitutc Colombiano Agro,ecuario in Nataima (Tolima,
Colcmbial)., Egg counts of both whitefly species were significantly reduced
in cassavu/cowped, but not in cassava/maize, although whitefly populations
in the latter were consistently lower than in monocropped casnava. The
cassava var, mixture (MCol 2257 and CMC-40) reduced T, variabilis
population but pot that of A, socialis. Yield losses in the cassava/cowpea
assoclation were 12 percent, while those in the other associated systems
and monocropped cassava Were 60 percent. Whitefly population reduetions 1in
the cassava/cowpea assocfation ware residual, lasting up to 6 mo. after the
cowpea was harvested. While crop aszoclations uppear to be beneficial for
pest reduction in small farming systems, this reduction will depend on the
site, the crop cycle, and the diversity of relatlionships within the Insect
complex. (CIAT)

04L0
32089 HERREN, H.R.; NEUENSCHWANDER, P.; HERNESSEY, R.D.; HAMMOND, W.N,O.
1987. Introduction and dispersal or Epidinocarsis lopezi (Hym.,
Encyrtidue), an exotic parasitold of the cassava mealybug, Phenacoccus
manihoti (Hom., Pseudococeidae), in Africs, Agriculture, Ecosystems and
Enviroment 19(2):131-144%, En., Sum. Fn., 28 Ref,, Il. [International Inst.
o Tropieal Agriculture, P.M,B. 5370, iladan, Nigerial

Cassava. Phenncoccus manthoti. Predators wnd parasites, Insect biology.
Nigeria,

The history of the gpreuad of the cassava mealybug (Phenicoccus manihoti)
and Epldinocarsis leopend, a South American parasitoid, in Africa is traced
up to Dec, 1985, K. lopezl was laported into Nigeris for control of P,
manithoti., It was multiplied {n an Insectary at the International Institute
of Troplcal Agriculture in Ibadan, and 1st released in 1981/82. Within 3
yr it dispersed over 200,000 square kilomeloers in SW Nigeria, occupying
botween 70-98 percent of all fields. By Dec., 1985, a total of over 50
releases in 34 regilons had been made in 12 African countries, F, lopezi
wns already established in 28 reglons, and in scme cases E. lopezi apread
across internstional borders. It now occuples 650,000 square kilometers in
13 countrics: 020,000 square kilometers in West Africa, 210,000 square
kilozmeters in Central Africa, and several samall disjunet territories,
covering a range of' ecologicul zones (Sudan savennah, Guipea savannah,
equatorial rain forest, highlands). (AS)

oh61
30572 KIYINDOU, A.; FABRES, G. 1987, Etude de le capacité d'aceroissement
chez Hyperaspils raynevali (Col.: Cocclnellidne) prédateur introduit au
Conge pour la régulation des populations c¢e Phenacoccus manihotl
(Hom. :Pseudococcidae). (Capacity for increase in Hyperaspls raynevall
(Col.: Cocecinellidae), a predator introduced to Congo for bioclogical
control of Phenacoccuz manihoti (Hom.: Pseudococcidae)). Entomophaga
32(2):181-189. Fr., Sum. Fr., En., 18 Ref., Il. [ORSTOM-DGRS, Brazzaville,
BP 181, Congol

Cassava., Phenicoccus manihotl, Predators and parasites. Insect biology.
Congo.

The effoct of thormohygrometric conditions on the length of tho different
developmantal stagesa of the coccinellid Hyperaspis raynevali, predator of

the cassava mealybug Phenacoccus herreni in French Guyana, was studied
under lab, conditions to determine its ability to control mealybug

27

P



populations prior to field releases. H. raynevall was introduced into
Congo for the control of P. manihoti. The Laughlin's capacity for
increase (rc) is higher than the rc of the local species Exochomus
flaviventris and Hyperaspis senegalensis hottentotta, Under lab.
conditions (temp. 26 degrees Celsius, moisture 70 percent), re equalled
0.081 with Ro = 271.7 and Te = 69. The development rate is much lower at
temp. lower than 25 degrees Celsius and a high embryonic mortality is
recorded at temp. ranging from 20 to 30 degrees Celsius, (AS)

0462
32248 KOUACOU, N'DA 1986. Report on cassava mealybug and cassava greon
nites in some African countries: Ivory Coast, In Herren, H.R.; Hennesgey,
R.N,, eds, International Workshop on Biological Control and Host Plant
Resintance to Control the Cansuva Mealybug and Green Mite in Africa,
Ibadan, Nigeria, 1982, Proceedings. 1badan, Nigeria, International
Institute of Tropical Agriculture. p.143. En, [Ministry of Agriculture,
B.P. 2049, AbidJjan, Ivory Coast]

Cassava, Phenacoccus manihoti, Moronychel lug tanajoa, Ivory Coast,

In Ivory Coast cassava s the 3rd most important crop after plantain and
yYam, Cassava mealybuy was 1st obuepved in Touba und in Bouaké in the 1979
dry ceason, Green mite was 1st discovered in the 1981 dry season in the
central region of the country. (Full text)

0463
32244 MAL IBOUNGOU, J.C. 1986, Report on cassava mealybug and cassava green
mites in some African countries: Cential African Republic. In Herren, H.R.;
Heruessey, R.N,, eds, International Workshop on Biological Control and Host
Plant Resistance to Control the Cassava Mealybug and Green Mite in Africa,
Ibadan, Nigeria, 1982, Proceedings, Ybadan, Nigeria, International
Institute of Tropical Agriculture. p,137. En., [1SDR, Bombaiki, B,P. 909,
Bangui, Central African Republie]

Cansava. Phenacoccus manihoti, Central African Republie,

The cassava mealybug was diseuvered in Central African Republic in 1976
near the Zairian border. it hans since spread throughout the savanna
regions in the east and the weut of the country, and it has also spread
through a part of the southwestern corner, Although precise information on
damage 15 not available, 1t is clear that yield losses have been severe and
that in the affected reglons the price of cassuva consequently has doubled.
Cassava green mites are also present, but no deteils on yield losses are
available yet. (Full text)

oh6h
32211 NEUENSCHWANDER, P.; HAMMOND, W.N.0,; HERREN, H.R. 1987. Biological
control of the cassava mealybug (Phenacoccus manihoti) by the exotiec
parasitold, Epidinocarsis lopezi. In Terry, E.R.; Akoroda, M.0.; Arene,
0.B., eds. Triennial Symposium of the Internationel Soclety for Tropical
Root Crops-Africa Braneh, 3d, Owerri, Nigeria, 1986. Tropical root crops;
root crops and the African food erisis: proceedings. Ottawa, Carada,
International Develojment Research Centre. pp.98-104. En., Sum. En., 26
Ref., Il. [International Inst. of Tropical Agriculture, P.M,B. 5320, Oyo
Road, Ibadan, Nigeria]

Cassava, Phenacoccus manihoti. Biological control. Insect control,
Predators and parasites. Maps. Nigeria,

The activities of the Africa-wide Biological Control Project on
Epidinocarsis lopezi are reviewed. Since its accidental introduotion into
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Africa, the cassava mealybug (Phenacoccus wanihoti) has spread through
about 70 percent of the cassava belt. From South America, the area of
origin of P. manihoti, the specific parasiteid E. lopezi was introduced
into Nigeria. Since 1981, it has been released in 12 countries. The
potential efficiency of E. lopezi 11 exhibited by its remarkable spread and
establishment., By Dec. 1985, the parasitold was cstablished in 13 African
countries covering 650,000 square kilometers. In SW Nigeria, P. manihoti
population declined after the 2 i{nitial releases and stayed low. During the
sape period, populations of indigenous predators of F. manihoti, walnly
coccinellids, and indigenous hyperparasitoids of E. lopezi declined because
of a reduced supply of food and hosts, resp. The efficlency of E. lopezi
vas Investigated experimentally by physical and chemieal exclusion methods,
In 2 sleeve cage expt., P. manihoti populations were 7.0 and 2.2 times
lower on artificially infested cassava tips covered with open sleeves than
oh cassava tips with closed sleeves, whick excluded natural enemies,
Similarly, P. manthoti populations were higher in fields where parasitoids
Were excluded chemically than in fields with natural enemies (200 vs.
10/tip). These results are discussed in view of the special suitability of
bliologteal control tor subsistence farming in Africa, (AS)

0465
32249 PENWU, {.K, 1986. Report on cassava mealybug and cassava green mites
in some African countries; Literia. In Herren, H.R.; Hennessey, R.N., ads.
Tnternational Workshop on Biological Control and Host Plant Resistance to
Control the Cassava Mealybug and Green Mite in Africa, Ibadan, Nigeria,
1982, Proceedinga. Ibadan, Nigeria, Internationsl Institute of Tropical
Agriculture. p., 144, En.

Cassava. Phenacoccus manfhoti. Liberia.

Cascava, after rice, is the 2nd mont important food crop in Literdia, In
1975 about 90,400 households were engaged in its production on 76,000 acres
(Statistical Handbook of Literia, 1976, Ministry of Agrieculture), It is
grown throuphout the country both as @ pure crop and as an intercrop with
rlee or ather food crops such as eddoes, pepper, or bitterballs. Roth
leaves and tubers are consumed.  The plant 1s also grown as livestock food.
The cassava mealybug was 1st discevered in Literia on August 30, 1982, in
Paynesville, ncar Monrovia, Moat of the cassava fields visited in that
arca were infested. A survey tevealed its presence in the 3 principal
casrava=-producing coastal arcas of Montserrado, Grand Cape  Mount, and
Grand Bassa., The other 6 areas were not surveyed, bul a countrywide survey
is planned for the coming dry season. About 15 percent of the cassava
farmers in the coastal areas have abandoned their crops, because of tuber
losses eslimated at 30 percent and losses in leaf yield estimated at 25
percent. HNo totally defoliated fields have been found. (Full text)

ohee
32085 POKTER, R.A. 1988. Fvaluation of germplasm of cassava (Manihot
esculenta Crantz) for resirtance to the mealybug (Phenacoccus herreni Cox &
Williams), Ph.DP. ‘Thesia. Ithaca, NY, Cornell University. 117p. En., Sum.
En.» 99 Ref., I1.

Cassava. Genotypes. Cultivara. Resistance. Pheracoccus herreni.
Inheritance, Pest damage. Symptoratology. Root productivity. Cuttings.
Chemical control. Colombia.

Clonal cassava germplasm accessions were evaluated for resistance to the
mealybug, Phenacoceus herreni, and the cffects of a pealybug attack on
several cassava genotypes in protected and infested plots were atudied in
yield trials to identify plant growth parameters assoclated with
resistance. Expt. were carried out at 2 sites in Colombia: Palmira (1986)

29

A\
3

24



and Carimagun (1985-86 and 1986-87). Variation among genotypes was very
highly significant (P equal to or less than 0.001) for domage rating in all
3 expt. Broad-sense heritubilities among lines cvaluated peaked at
0.45-0.%9 in trials with more than 1 plant/plot, indicating that peleotion
on the basis of damage ratings was reliable. Tall, late-branching,
vigorons genotypes tended to show leas damage. Pubescence of the meristem
was not significantly correlated with damage ratings. Yields of infested
mall plots were negatively correlated with thelr damage ratings. Threre
were no aignificant correlations for damage ratings in the different
expt., auggesting a large genotype x enviroment interaction. Levels of
resistance were moderate, Even in the most resistant genotypes, mealybugs
fed and apparently reproduced, and damage ratings continued to increase
over time, In yleld trials at both sites, mealybug infestation wes found
to reducr plant growth and survival and subacquent root yleld and cutting
yield., lants not killed by the ettack were usually uble to recover after
a perfod of high rainfall by producing new shoots, but root yield was lcss
than In plots freo of mealybugs, Stem dieback was a good predictor of root
yield loss, when recovery occurred, and was therefore ugeful as an
indicator of resistance. Plant mortality, when high, however, wae a good
tndtcator of rvot yield. Tolerance is suggested sy the primary mechani mo
of resistance, (AS)

0kt 7
32203 CCHMITT, A.T. 1988, Uso de Baculovirus erinnyis para el control
blolbglco del gusanc cachén de la yuca. (Using Baculwvirus erinnyis for the
biological control of the cannava hornworm). Yuce Boletfn Tnrormativo
12(1) 210, Es., I).

Cansava. Frinnyls ello. Biological contrel. Predators and parasitea.
Brazil,

High control levels of Erinryls ello by Baculovirus erinmyis, obtained in
Cassava expt. in Br-zil, arc reported. Reccumendations for B. erinnyis
sprays in E. ello-infested cassava crops arc also given, B, erinnyis should
te applied when o population of 5-7 arall (2nd-3rd instar) E. ello
larvae/plant 15 detected. The DB, erinnyis virus suspension 1n water is
prepared by macerating and filtrating infected larvae that have rocently
died. The recommended rate/ha is 18 g dead larvee (= 20 ml of liquid
obtalned from larvae) or the product of the maceration of approx, 10 large
(7-9 cm long) or 22 medium {4#-6 cm long) larvae. Spraying should be dene
early in the morning or late in the afternoon. Damage to cassava by
infected larvae stops 3-4 days after apraying. Advantages of B. erinnyis
sprays include reduced production costs and risks of emviroommental
pollution; efficient E. ello control; ease of application; reduccd
ingecticide sprays; high dispersion capacity of the virus; easy preparation
of the dose; and persistence of the virus in sofl and plants., (CIAT)

0468
32087 SOUZA, J.C. DE; REIS, P.R. 1986. Pragas da mandioca em Minas Gerais.
(Cassava pests in Minas Gerais). Belo Horizonte-MG, Brasil, Empresa de
Pesquisa Agropecufria de Minas Gerails. Boletin Técnico no.22. 32p. Pt., 30
Ref., I1. [EPAMIG/CRSM Caixa Postal 176, 37.200 Lavras-MG, Brasil]

Cassava. Tnjurious insects, Injurious mites, Productivity. Peat damage.
Insect control. Mite control. Biologieal control. Resistance. Cultural
control. Tasecticides. Acaricides. Brazil.

This illustrated hundbook of cassava insoct pests in Minas Gerais, Brazil,
ineludes descriptions and biopomic notes, dumage caused; and control
measures of insects attacking roots (Pseudococcus Bp.), stems (Coelosternus
rugicollis and Anastrepha sp.), shoots (Neosilba perezi), loavesn
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(Jatrophobia brasiliensis, Vatiga illudens, Aleyrothrixrus aepim, and
Bemisia tuberculata), leaves and shoots (Erinnyis ello and Scirtothrips
maniboti). Data are also given for the mite Mononychellus tanajoa.
Biological, cultural, and chemical control of these pests are recommended
when applicable. (CIAT)

0469
32204 WONGKOBRAT, A. 1988. Insectos plaga de la Yuca en Tallandia. (Insect
pests of cassava in Thailand). Yuca Boletfn Informative 12{1)15~T7. Ea.

Cassava, Tetranychus truncatus, Lepidiote stigmn, Dorythenes bSuguoti,
Coptotermes. Aonidomytilus albus., Injurious insects. Injurioun mites,
Productivity. Pest damage Insect control. Mite control, Biological
control, Cultural control., Insecticides. Acaricides. Predators and
parasites, Thailand.

The blolopy of und the damage caused by the maln cassava insect pests in
Thalland are described. These are Tetranychus truncatus, Lepidiota atigma,
Porysthenes bugueti, Coptotermes gestrol and Coptotermes spp., and
Aonidomytilus albus, Chemical, biological, and cultural control measures
are given for each pest when applicable, (CIAT) See alsv 0532 0539
0543 0562

FO03 Injurious Mites and their Control

o470
32069 BELLOTTL, A.C.; MLSA, N.; SERRANO, M.; GUERRERO, J.M.; HERRERA, C.J,
1987. Taxonamic inventory and survey activity for natural enexies of
cassava green mites in the Americas. Insect Sclence and its Application
B(4-6):845-B49. En., Sum. En., Fr., 9 Ref. [CIAT, Apartado Aéreo 6713,
Call, Coloambial

Cassava, Monomychellus tanajoa. Preda*ors and parasites, Blolegleal
control. Central America. South America. Colombia.

A taxonamic inventroy is under way 1n South Awerica to identify the major
natural enemies of the cassava green mite, Mononychellus tanajoa. Special
emphasls {s being given to the Prytoselidae, important predators of
phytophagous mites feediny on cassava. Several insect predators and more
than 40 speclen of Phytoseiidae have been identified in Colombia;
Typhlodromalus limonjcus and Neoselulus anonymus are the most frequently
found specles, Selected aspects of the binomic studies on T. limonicus and
N. &nonyms are presented, and metnods of rearing numerous phytoseiid
specles are discussed. Five species are being rearcd at CIAT and have
been sent to the Internationml Institute ef Tropical Agriculture in
Nigeria. Surveys for natural enemies will include most cassava-growling
areas of Central and South America. Selection of exploration sites and
timing of explorations will bo guidod by matching agrometeorological zones
in the country of origin with those in the proposed country of
introduction. Duration of dry periods, rainfall patternsa, and temp. are
purti 'arly important considerations in the matching. (AS)

0471
32226 EZULIRE, T.0. 1987. Reaistance of cassava cultivars to green spider
mite (Mononychellus tanajoa) infestation (Abstract), 1ln Terry, E.R.;
Akoroda, M.0.; Arene, 0.B., eds. Triennial Symposiun of the International
Soclety for Tropical Root Crops-Africa Branch, 3d, Owerri, Nigeria, 1986.
Tropical root crops; root crops and the African food crisis: proceedings.
Ottawa, Canada, International Development Research Centre. p.118. En,
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[National Root Crops Research Inst,, Uoudike, P.M.DB, 7006, Umuahia,
Nigeria)

Cassava. Cultivara. Monomychel lus tanujoa. Resistance:, Nigeria.

Twenty-one cassava cv. selected after fleld sereening ror tolerance to
Monorychellus tanajoa were artificlialiy {infested wita M. tanajJoa in the
greethouse to confirm their resistance. Of 21 selected cv., the mean mite
dazage scores shuwed TMS 4(2)1425 to be the most tolerant to M. tanajoa
infestation, followed by 74/538, Anti-Ota, 73/93, 30195, and 1531. Thesc
CV. supported fewer mites and 4 of them, TMS h(2)1425, 73/93, T4/538, and
Anti-Cta, had surface halrs on thefr leaves--an attribtute of resistance,
Mite damage and mite density were net correlated with variations in leaf
HCN content, This factor, therefore, does not contribute to mite
resistance {n cavsave. (Full fext)

olt2
30555 GANOK, U 1982, (Preliminary study on the biclogy of cassava red mite
Tetrarychus truncatus Ehara (Fearina: Tetranychidae) and the predaceous
mite Amblyseiuy (Anblyselus) longlspinoaus (Evans) (Acarina:Phytoseciidae)).
Mag.fe. Thesia, Bangkok, Thailand, Kasetsart University, 80p. Thai., Sum.
En.y Thai., 59 ker,, I,

Cessava. Tetranychus Lruncatus. Mite bilology. Biological control.
Temperature. Photoperiod. Predators wnd parasitea. Thailand.

The cassava red mite (Tetranychus trurcatus), a serious cassdva pest,
completed its life cyele in abeot 9 days at 30-32 degrees Celsius and 65~70
percent BH. T, trurcatus was found on many plant apecies in the cassaeva
crop.  The redaccoun mite amblysciue (Anblyseluy) longiapinosusn, one of
the most important netural epemien of T. truncatus, developed ite life
eycle within 7 days under the same conditions as T, truncatus. Female
longevity of A. longispdnosus was much longer than that of T. truncatus.
The relationship tetween T. truncatus and A, longisplnosus was studied in 3
different tests,  The tent relationship was obtained when the initial ratio
of female T. truncatus:remale A, longispinosus way 5:3.  The results showed
a signiticant difference between the populations of T, truncatus, with and
without the predator, in every test,  Temp., RE, and day length had no
effect on both mite species,  The relationship tretween phytophagous mites
and natural enem{cs in cacsiva wan hipnly cfgnificant. RH had a significant
effect on the phytorhagous mites, but temp, and day length did not. The
envirorments had little of'fect on the natural enemies. The best egy
hatehing percentages for both T. truncatuua and A, longispinosus vere
obtained at 30 degrees Celnjus, 65 percent RH, and a light period of 12 h
45 min, (AS) See also 0453 OM62  OW6E 0469 0532 0543 0562

GO0 GENETICS AND PLANT BREEDING
See 0413

GO1 Breeding, Gerplasm, Varieties and Clones, Selection

0473
32234 GUTIERREZ, A.P.; YANINEK, J.S. 1986. An ecological perapective of
plant breeding. In Herren, H.R.; Hennessey, R.N., eds. International
Workshop on Biological Control and Host Plant Resistance to Control the
Cassava Mealybug and Green Mite in Afriea, Ibadan, Nlgeria, 1982.
Proceedings. Ibadan, Nigeria, International Institute of Tropical
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Agriculture, pp.32-46. En., Sum. En., 12 Ref., 11. [Division of Biological
Control, Univ, of Califcrnia, derkeley 94720, USA]

Cassava. Flant brecding. Resintance., Africa.

The interplay between the genetics for eneegy allocation strategy and
population ecology is !"'uystrated, and the {mportance of interdisciplinary
rescarch ror solving pla. breeding problems {s shown.  Poasible
constrainty to yleld maxiv ration are also indicated, Chort-term solutions
have caused morce hars than vocd: when breeders maxinlze ylelds by breeding
out the crops' ability te compensite for pests, this lost ability {s
replaced with pesticlides.  In the case of cassava, massive inputs or
resticides do not appe 1o be ceonamicul ; hence, bological control and
breeding for horicontal reristance appears more reliable, An
understanding of carcava's energy allocition strategies is cosential to
understand the interaction of this crop with tts introduced herbivores,

rao

natural enemien, and any resfstance breedinge program, (AS (extract)

Glh
32213 MUIMBA-KAKEOLONGC, Aoy MUYCLG, G.: MAHUNGU, KMoy PANTEY, S.J. 1987.
Strategles of Frogrence Natlonal Manice (FECONAN) or Zafre in sereening
castave ror revdstance to melor di seares, In Terry, E.K.; Akoroda, M.0.;
Arene, C.B,, cda. Trientdnl yrpo:sfun of the international Soclety for
Troplcal Koot Cropa-Africa Franch, 3dy Owerri, Nigeria, 1986, Tropical root
erops; root crops awrd the Afrd food ericin: proceedings. Ottawa, Canada,
Internationmil TPevelcjoent hesearch Contpo. ppc109-112, Fo,, Sum. Fn., 13
Fef., 11, [Propranme Notlonal Martoco, Kirnshana, Zaire)

Cageava, Cosseve progruss, Flant breeding, Cultivars, Keoistance.
Selection. Cassuvs Atricarn mosate virus, Xanthomonar canpeatris pv.,
manihotic, Glomere!ia manthotis, Zaire,

The various strategler and jroceduresn of Frogramee Hational Manioe (PRONAM)
of Zalre In swreening cavcava for resistance te major diceases (CBB, CAMD,
and anthracnose) are dircussed,  PRCHAM has developed some good disease-
resistant, high yielding var. that are recommended to farmers for general
ewltivatien, (AS (eatract))

e
31667 GCAMPC M., C.1. 1058, Jdentificacién de genes marcadores en yuca
(Mantho! esculenta Crantz). (ldentification of marker genes in cassava),
Tesis Bidlogo Genfulco, cali, Colembia, Unfversidad del Valle, 126p. Es.,
Sum. Es., 5% fef., 11,

Cassava. Plant breeding, Imheritunce, Genetica, PFlant anatocy. Leaves,
Stems, koots. Fhenotypes. Clones . Temperature. Electrophorecis, Cclombla,

Considering the reduced no. cof characteristica identified as marker senes
in cassava and the usefulness of these eener as uw tool in plant breeding, a
study on the hereditary tranmission of a group of morphelopical
characteristics that only precent 2 contrasting phenotypes was carried out
to prove whether they are controlled by marker genes. Furthermore, an
independent segregation trial was conducted arong scme of the marker geneos,
The phenotypic stability of the angle formed by zigzagged internodes with
plant age (vegetutively propagated) and of albinirm in plantlets with an
enviromental component (temp.) was also assensed. Finally, it was
determined whether a correlation exists b:tween the contrasting phenotypes
of 2 of these morphological characteriztics with 1 or more bands of the
electrophoretic patterns of the alpha-beta-esterase isoemzyme of root tips.
Plant material used was from ClAT's cassava germplasm bank, a plot of
cassava hyhrids, segregating F1 and F1C1 populations of cassava breeding
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trials, and an excluaive F1 trial. Gene markers were identified (simple
monogenetic inheritance) for the morphological characteristics albinism in
plantlets, zigzagged internode, color of stem collenchyma, and color of
thickencd root parenchyma. It was suggested that violin-shaped leaf
lobules were controlled by a dominant gene having incomplete penetration
and variable expression. Moreover, the gene for the color of the stem
collenchyma was found to segregate independently from the gene of the leafl
lobule diameter end the gene of the color of the thickened root parenchyma,
Regarding the enviromental effect on the cxpression of these genes, a
constant temp. of 35 degrees Celsfus did not inhibit the expression of
albinism in pluntlets, Instead, due to plant wge, the zigzagged {nternodes
showed variable expression. Finally, a phenotyple correlation was found
between the electrophoretic patterns of the alpha-beta-estorase isoenzyme
of root tips and the color phenotypes of the stem collenchyma and of the
parenchyma of thickened roots in 17 cassava clones, (AS (extract)<CIAT)
See also  0h00 0450 0543 (0452

HOO NUTRITION

o076
26188 PACHICO, D.; SERE, C. 1985. Food consumption patterns and
malnutrition {n Latin America: sane {ssues for commodity priorities and
policy analysiu, In Centro Internacional de Agricultura Tropical. Trends in
CIAT Commodities. Call, Colembia, Internal Documenl Economies 1.710.
pp.27-53, En., Sum., En., 2% Let,

Cansava. Human nutrition, Consunmptior. Malnutrition. Inccme. Marketing.
Development. DNets. Berearch. Cannavie meal. Fresh producta, Soclocconamic
agpects. Statistical data, Pracil. Puraguay. Latin America. Colombia.

Sallent aspects of food and nutrition in Latin America regarding
intrareglonal variations fn diets and the influence of urbanization on food
consumption habits, the nature and extent of malnutrition in the regicn,
the fnfluence of economic fuctors (incomes, growth, trade, and external
debt) on food consumption and policy alternatives for amelioruting
maloputrition, and tentutive fmplications for a nutrition-oriented research
agenda, are reviewed and discussed. Within this framework, the importance
of casnava, as well as other agricultural commedities, is discussed; for
example, In Brazil and Paraguay it 1s a major supplier of calories,
particularly in NE Brazil where CM is the leadi ng expenditure for the
poorest 3rd of families., Cassava 1s a major component of rural diets and
its consumption i+ greater in low-income urban familien than in
high-income urban fumilies, Data indicate that CF to considered as an
inferior goou while rrest cassava is consicered as a normal good. Small
farm producers tend to duminzte in the production of coomodities with a
relatively inelastic demand, such an cassave., (RA) See also 0547 05%8

H01 Cansaova Foods and Nutritive Value

ol
3083t AIDOO, K.F. 1986. Leaser-known fermented plant foods. Review.
Tropical Seience 26(8):249-258, En., Sum., En., 29 Ref, [Dept. of Bioscience
& Biotechnology, Applied Microbiclogy Division, Univ. of Stratheclyde, 204
George Street, Glasgow G1 1)W, United Kingdom]

Cassava. Human nutrition. Fermented products. Cassava beer. Cassava meal,
bried rootu. Nutritive value, Africa. Amazons. Brazil. Peru. Ecuador.
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Some of the less familiar fermented foods which arc important in the diet
of pecple in the developing countries are roviewed. The following
cassava-based products are covered: farinha puba (a coarse, creum~colored
flour) consumed in the Amazonian reglons of Brazil, Peru, and Ecuador;
kokonte, consumed !n savannah Africa; and musato (cassava beer), produced
in the Amazons, Methods of preparation, eicrobliology, blochemical changes,
and also the nutritioml values of these fermented products, smong others,
are presented, (AS)

VB8
322006 FIGMIN, A, 1988. Propuracién tradicional de alimenton con yuem en
Costa de Marfil. (Traditional ‘reparation of caasavo-besed foods in Ivory
Coant), Yuca Boletfu Informativ: 12(1):10-12. Es.. Il.

Cansava. Food products, Foofoo. Aticke, Cassava t'lour. Taplocas, Ivory
Coasit..

Different wayn of preparing cassave in Ivory Coast ere described. Cassava
roots are caten either fresh (bolled) or processed into cifferent food
products (foutou, foofoo, CF, and taploca). From fermented CaLnAYa,
placalil, besaiké, N'Bede-papn (cannava cake), Fito, N'Bete gboko,
attoupkou, fresh atieke, and gerd are oltetned. (CIAT)

[FLYR]
32070 LOMIE, O, 1979, Energy velues of cansnvi, bilze und gulnea corn
stardier and thefr restdues for chlckoe. Niperien dournal of fyrleultural
Selences 1(1):07-30, Fn.o, Sum. En., 19 Rel.

Cassava. Cassavi starch. Waste utiltzation. Chioks. ardmal nutrition,
Hetalboltlem, Aninal jhysfclopy. Ngeeia,

Sturches with CF were {soleted fron refze, pulnes corn, and cassava (0.77,
1.83, und 0.87 percent DM, resp.), leaving residucs with 13.50, 17.06, and
3.10 percent CP and 9.01, 10.89, und 6.70 pervent crude Ciber. Chickens 2
to 5 wk. old were given efther a practical reference dlet with 20 percent
CP or 1 of € diets 1n which starch or resfdue et 20 perceent  replaced equal
percentages of glucose in the reference diet.  The ME value of maize,
gulnea corn, und ecassava sturches was 3.67, 3.51, and 3.88, resp., and for
the residues 1,86, 1.72, and i.31 kenl/g.  Body wt. gain was 228, 305, 279,
226, 345, 387, and 179 g for the reference dlet, maize stureh, guinea corn
atarch, cassava starch, and the resp. residues, All differences were
slgnificant except btwiween the reference and casseva  starch diets., Feed
intake was 3.06 and 2.46 g/g guin, resp., for the diets including cassava
starch and cassava starch residues, comparcd with 3.37 ¢/¢ gain for the
reference diet, Tables are inecluded with proximate composition of the 6
products tested and thelr GE and ME values. (CIAT)

0480
31693 MARQUES, J.F.; EL-DASH, Aoy VIEIRA, L.F,; CHANG, Y.K. 1984, Impactos
econanicos e tecnolbgicos na politica de substitulcao parcial da farinha de
trigo por sucedaneos, (Economic and technologicul fmpact of a policy of
partial substitution of wheut flour for alternative f'lours). Rio de
'aneiro-Nd, Brasil, Empresa Brasilelira de Pesquisa Agropecudria, 52p. PL.,
I1.

Cassava. Legal aspects. Technoloyy evaluation, Cassava lour. Substitutes.
¥heat flour. Composite flours, Bakery products, Pricea, Production,
Consumption, Brazil.

Industriel tests were conducted in Brazil with compoaite flours (including
CF) as partial substitutes of wheat flour for producing bread and various

35


http:Ne'i~r.la

bakery products; the econcmic and technological impact that a policy of
this nature would have was analyzed. Results showed that it ig technically
feasible, with mlnor adjustments in equipment, to produce CF for bread-
making purposes for partial substitution (20-2% percent) of wheat flour.
Given the regfonal limitations that exist for raw material production, {1t
appears more sultable for CF to substitute wheat flour in North, NE, and
Central West Erazil. If wheat flour subsidies were removed, the rriceys of
wheat tlour-based products would rise drastically but this ef'feet would be
ameliorated by partial substitution with alterrative flours such as CF at
current price levels, (CIAT)

0481
32062 QJOFEITIMI, E.; OLUFOKUNBL, B, 1986. Food preforaences: an impiication
for nutrftion education and agricultural production. Yood and Hutrition
Bulletin B8(4):11-13, &n., 18 Rer. [Univ. of ife, 1le-Ife, Nigerial

Cansava, Survey:, Consumption. Nutritive value. Human nutrition,
Composition. Apalysis. Protein content, Fat content, Fiber content.
Carbohydrate content. Ash content. Food enerpy. Socloceonamie aspecta,
Nigeria,

The foud preferences of 172 final year students at 3 heal therelated
institutions in fle-1fv (Oyo State, Higeria) were determined,  Students
were asked Lo rate sanc conmonly available tuber and meat fowda in the
order in which they would prefer to eat them and would recaumend them to
others,  Abaut 70 pereent ranked white yam as 1at chofce, while about 18
percent ranked caswava luat, although other tuters (water yam, yellow yam,
and red cocoyam) have a grecier nutritive content than yam. Cocoyam, yellow
yam, and water yam have higher digestible true protedin than both; they are
also richer in water-soluble vitaming and carotence content, The data
Indicated that the participanty, who will subsejuently have direct contacet
with the community, either knew very Hittle about the nutritive content of
sone of the locally avallable foods or «id not reflect their knodledge in
their preferencea, (CLAT)

AL
30567 W MANNA 5., R, 1982, Kerupuk singkong. (Cansava crips), Bulletin
Penelitia,. dan Pengembangan Teknologi Pangan 4(13):27-3%, In., Il.

Casnsava. Food products. Indonest a,

o3
31665 SALGADO, J.M.; SANTOS, A.C. 1986. Estudo do concentrado proteico da
folha de mandioca, Obtencue, analises quf-tleas ¢ suplementacao com
aminodcidos. (Study of cassava lear protein concentrate. Preparation,
chumical analysis, and supplementation with amino aclds), Archivos
Latinoamericanos de Nutrieién 36(3):483-490, PuL., Sum. Pt., En., 14 Rer,
[Escola Superior de Agricultura Luiz de Quedroz, Univ., de Sao Paulo, Depto.
de Quimica, Arca de Nutricao Humana, Piracicaba, Caixa Postal 13.400-5P,
Brasil]

Cassava. Leaves, Protein content. Processing, Laboratory experdiments,
Laboratory animals, Composition., Amino acids. Dry matter, Fiber content,
Ash content, Diets, Concentrates, Dietary value. Animal physiology.
Digestibility, Brazil.

A cassava lear protein concentrate was prepared by introducing same new
procedures to well-known methods: (1) with adjustment of pH and without
centrifugation; (2) without adjustment of pH and without centrifugation;
(3) same as (1) but with 10 min centrifugation; (U4) same as (2) but with 10
min centrifugation. The chemical composition of the different protelin
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concentrates 1a given. Although method 4 gave the highest protein content,
method 2 was used due to the ease and rapidness of extraction. The
nutritive value (PER, digestibility, NPU, and DV) of diets fed to Histar
rats (21-23 days old) containing cassava leaves or cassava leaf
concentrate was determined. Both protein concentrate aad cassava leaves
were supplemented with 0.5 percent met. and 0.7 percent lysine, alone or
combined. Protein content (N x 6.25) of conrentrale and leaves was 34.0
and 25.2 percent, resp. kKats given the proteln concentrate or leaves alone
lJost wt. 1ThLe addition of either met. or lysine alone did not improve rat
growth., A better response was obtalned when both met. and lysine
supplemented the test materials, es Indicated by biclogical eriteria, PER,
true digeatibility, and BY. Histological testa of different animal organs
examined proved to be normal. (AS)  Sec also OWAE  O4BY 0500 0503 0510
0511 0521 0522 0%25% 0536 0541
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ouBH
30561 BASYA, S.; NURAINI, M. 1979, Penggunusan bungkdil kacang tanah dengan
dedak padi, Jugun atau lepung gaplek dalam susunan makanan penguat sapi
perah muda. (Utilization of peanut waste cake, rice bran, corn, and cassava
flour in ration formulas of young dairy ecattle). Lemtaran Lembaga
Penelitian Peternakan Bogor 9(1):9-14. In., Sum. In., 15 Ref.

Cassava, Cassava meal., Feods and feeding, Datry cattle, Dicta. Indonesia.

oLEY
32081 EAKPITAKLUMKONG, P, 1985, (“rfvct of different protein supplewent
methods In growling plgs tfed cussava silapy as the wnerpy source). M.Se.
Thesi~, Bangkok, Thailand, Kevetoart University, 8bp. Thal., Sum. Thai.,
En., 62 Ref., 11.

Cassava. Silage. Andmul nutrition. Piglets, Diets. Apimal fhysiology.
Costa. Protein content. Thailand,

Four dietary treatments were assessed noa canpletely randomized design
with 3 replications and 2 piglets/exptl. unit (1 castrated male and 1
female}: (1) broken rice (control); (2) dry cassava; (3) wet cnsiled
cagnava; and (4) dry ensiled cassava., Initial av, live wt. of the plgs
wags 29 kg, At the end of the 8lU-day cxptl, period live wt, av, were 49,
55, 49, and 52 kg for treatments 1, 2, 2, and 4, reap,, while av, daily wt.
gain were 585, 654, 581, and 634 g, resp. Differences in dinily wi, gain
ameng, treatments were not statistically significant., In ancther expt. U
feeding methods were assessed in a randomized complete block gesign with 3
replications und 2 piglets/exptl. unit (1 castrated male and 1 female):
(1) control (cormventional method) ad Ibitun; (2) protein supplement diet
mixed with wet ensiled cassava ad 1ibitum; (3) protein supplenent diet fed
separately from wet ensiled cassava ad l1ibitum; and (4) protein supplement
diet separately fed in limited quantities but wet en:dled cassava fed ad
libitum. Initial av. Iive wt, of the plgs was 23 kg. The av, jlve wt, of
the pigs at the end of 85-day exptl. period were 59.90, %0.27, “8.73, and
50.00 kg Cor methods t, 2, 3, and 4, resp., and av, daily wu. gains were
705, 597, 691, and 588 g, resp. Statistically sigrdficant (F less than
0.05) differences were observed for av. dally gains between methods 1 and 3
and between methods 2 and 4, Av. daily wt. galn and feed consumption rate
were highly correlated. The analysis of fecd cost/gain, amount protein
consumption, PER, and body fat composition are alao included. (AS)
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0486
29515 FABBRI, R.; DELLA CASA, G.; ROSI, M.A.; LXRGONZINI, E. 1986. Uso
della manioca nell'alimentazione del suino pesante. (Use of cassava in the
feeding of heavy pigs). Rivista di Suinicoltura 27(%):91-95. Jt., Sum. It.,
En.y 21 Ref,

Cassava. Swine. Feod mixtures. Maize meal. Animal nutrition. Fattening.
Camposition. Italy.

Four groups of 20 male znd female Landrace x Large White plgs (mean live
wt. of 46 kg) were given a liquid mixed feed based on maize, without or
with cassuva at 30 or 7% percent, or wilh 30 percent cassava up to 100 kg
live wt. only. Mean daily gains were (60, €76, 659, and 644 g and feed
intake 3.83, 3,72, 4.08, and 2.93 kg/kg gadn, resp.  Slaughter values did
nol differ among the different groups, (CIAT)

0l 87
32037 GEOFFRUY, F. 1984, Le manioc: intlret fourrager ct problemes
spéeifiques, (Cinsava, its sipgnificance as a forage plant and specific
problems:}. In Reunfon Interinstituts INKA, ORSTOM, GERDAT, Cayenne, Suzind,
W61, Prafries guyanalses et elevage bovin, Kesultats prelimipatres, Paris,
France, Inatitut National de la Recherche Agroncaique. Colloques de 1" INRA
no. 2k, pp.203-218, Ur., Sum. Fr., En., 37 Kef., 11. [INRA, Centre de
Fechiercher Agronansques Antilles-Guyane Station de Recherches Lootechniques
9717 Petit-Bourg, Guadeloupe)

Cantove s lUavs. Forage, doots. Leaves. Stems. Productivity. Componition. Dry
mattoer, Fat content, Protedn content. Hutritive value. Toxiced ty.
Petcdirication procesces, Harvesting., Foliage. Silage. French Guf ana.

Cazrave profuctivity, feed value, and diemieal composition fa compared with
those of other troptesl forage plant.., Although 1t contalng to a certaln
extent oroocpeent Losfe far Hvestoek, several detoxification processey
exiity tor French Guis oo sllage appears to be the only one that can be
econsidered,  Crop matggr rent techniques {(choiee of var,, cultivatton,
patholopy, bacveoting, and ensilape) should soon be relcased. (AS)

ChBE
31696 GOMEL, G.; VALDIVIESO, M.; SANTOS, J. 1988, cassava whele-root chips
silage for growing=rinishing pigs, Nutrition Reports International
37(5):1081-1092. En., Sum. Ency 12 Kef. (2813 Rue Sans Famil” s, Raleigh, NC
27607, USA)

Cassava. Silage. Kootu, Cussava chips, animal nutrition., Swine. Diets.
Molassea., Hutritive vilue. Bone meal. Fish meal. Cottonseed meal. Animal
phyelolopy. Colcumbda,

Three cvpl, were carried out to evaluale cansava whol e—root chips silage
(CWRS) with growing-fintshing pigs.  Weaned, 60- to T0-day-old plgs were
fed the exptl. diets until a body wt. of 90-9% kg except In expt, 2 in
which insufffcient amount of CWRS forced the trial to end when plga
averaged about 80 kg body wit. Expt. 1 conmisted of 1 individual and 1
group feeding trial, and expt. 2 and 3 were both Individual feeding trials,
The dlets used in expt. * were as fol lows: (1) sorghur + a protein
supplement based on EBM, (2) (MRS + protein supplement mixed, and (3) CWRS
+ protein supplement fod sepurately,  Those of expl., 2 were: (1) sorghum +
protein supplement based on UBM and cotlonseed meal, (2) CWRS + protein
supplement based on SBM-cottonsced meal, (3) CHRS + protein supplement
based on SBM ind fishmeal, and (4) CWRS + protein supplement based on
cottonseed meal-fishmeal. Expt. 3 diets were: (1) sorghum + proteln
supplement based on SBM-cottonseed meal, (2) WRS + protein supplement
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supplied daily, (3) CWRO fed daily + protein supplement supplied every
other day, (4) CWES + 10 percent sugarcane molasxses + protein supplement
supplied dafly, and (%) CHRS + 10 percent sugarcane nolauses fed dally and
protein supplement fed every other day. Tn al) expt,, diet 1 was fed In
autanatic fecders whereas CWES diets were fed in open troughs,  1In the
Individual fecding trial of expt. 1, plgs fed diet 2 had lower

(P less than 0.05) body wt. gain and Ceed iptake than those fed the control
diet 1, but higher (P less than 0.05) performance than those fed diet 3.

Im the group feceding trial, however, practically all 3 groupy pertorned
similarly (P greater than 0.0%). In expt. 2, plgs red CWRS in comblnation
With any of the protedin supplement evaluated showed similar

(P leas than 0.0%) renvlos to those fed diet 1. In expt. 3, plgs fed dlets
hoand 5 reached the rinal live body wt. 10 and 17 days eariler

(I less thun 0.05), resp., than the other exptl. grroups,  The additlion of
sugareane molanses to CWRS improved (P less than 0.05) the feed/gain ratico
vwheu compared with the control diet and tended (P greater than 0.0%) to to
suprrior to CWRS-based diets (2 and 3) with no addition of sugarcuane
oelassen,  Sdmilar results were obtalned when the protedn supplement was
fed dadly or every cother day. These results indicale that CWES kept inp
siles for ot least A-C mo., {t properly supplemented, produced satlsfactory
resules when fed to growing-tinishing piga. (AS)

0h69
o0k GUMED, G TELLEZ, Goy CAICERO, J. 1987, Effects of the additton of
vepetable ol or anfmal tallaw Lo brotler dicts containing cassava root
neal, Poultry Sefence H0G(B):72%=731, En., Sum, En., 26 hef. [2813 Hue Sans
Famtlle, hkaledph, HC C0o07T, USAD

Cesnave, Casrive meal, Tallow, Feed mizturces, Diets, Dietary velue,
Poultry., Feeds and teeding, Animal nutrition. Anipal physiology. Colombia,

Twe expt. were carricd out to evaluate the effects o brofler perfornance
of fnpereartng Ly 4 opercent the ME level of dieta contal ning CM (0, 20, and
0 pereent) by adding elither vegetable ofl (expt. 1) or animal tallow
fexpty P). The CM used was detoxtfled by sundrying whole root chipn of a
titter eve (CHC-E4) on & concrete floor, ALl exptl. dlets were supplied in
manh form,  Supplenentary vegetable oll or animal tallow did not affect

(F more than 0.05%) prowth rate.  Feed cowversion (feed/gain) was improved
(P less than 0.0%) during the atarter (0-28 daye) pertod as well as at the
erdoof the expt, (56 dayn).  Body wt. galn, feed consumption, and feed
conversion were not af'feeted (P nore than 0.05) by any of the dietary
treatoents durdng the finishing (28-56 days) period of both expt. Diets
contidnling 20 percent CH produced semewhat higher (P more than 0.0%; expt.
oor sfgniffeantly higher (P less than 0.05; expt, 2) final tody wt, (AS)

g49e
322077 TEME, 0.0. 1987. Cassava peel utllization in poultry diets, In Terry,
E.R.; Akoroda, M.O.; fArene, OB, eda. Tricnalal Syoposium of the
International fcelety for Tropteal Koot Crops-Africa Branch, 3d, Owerri,
Nigerta, 1986, Tropicual root crops; root erops and the African food erisis:
proccedings, Ottawa, Canada, Internutional Development Kesearch Centro.
pp.190-151, Eno, Sum, Eno, 10 Kef'. [Dept, of Animal Science, Unly. of
Tvadan, Ibaduan, Higertal

Carsave, Cortex, Waste utdlzation., Poultry, Amimal nutrition. Animal
physiologpy. Egga. Nigerla.

Three triales with broilers and layers assessed their performance on diets
based on cassava peels.  In trial 1, dlets contained 0, 7.5, 15.0, 22.5,

and 30.0 percent cassava peels as a replacement for maize for broilers.
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Cagsava pcel increased feed intake, requced body wt. gain, and reduced
nutrient utilization. 1In trial 2, diets containming 0, 7.5, 15.0, and 22.5
pereent cassava peel with or without food energy {palm oil) or protein
supplementation were fed to broilera. Nutrient supplementation o' the
cassava peel diets did not greatly affect the blological performance of thae
birds. In trial 3, the inelusion of up to 27 percent cassava peels in the
diet of layers at the expense of meize gave satisfaclory leed intake, egg
production, and feed/urit egg produced. In cach trial, the oconcmy of feed
conversion was better on the cassava peel diets than on tne maize control
diet, (AS)

0891
32083 UNNANUNTANA, A, 1985. (Hutritive values and digestibility of
sugareanc top slluge treated with differcnt additiven in oheop), M.Sc,
Thesis. Banghok, Thailand, Kasetsart University. 110p. Thai., Sum, Thai.,
En.,» 42 Ref.

Cansavu. Cassava chips, Feed mixtures, Nutritive velue, Digestibility,
sSheep. Animal nutrition. Thatland.

An expt. was carrfed out to evaluate the nutritive valuos uand the
digestibility of sugarcaae top sflayge with different kinds and leveln of
additives, among them cansava chips, for a totsl of 60 treatments. Uning
Hurdoch's method (1962), the 3 bast treutwents were (1) sugarcane tops
with 0.5 percent urea and 15.0 percent cassava chips on wet basia; (2)
sugarcane tops with 0.5 percent uren and 10,0 porcent molasnes on wet
basia; and (3) sugarcene tops with .5 nercert urea and 15.0 percent liquid
glucose by product on wet basis, Renulty of tho digeatibility trial using
sheep are also ineluded. Percentage digostibility of OM, CP, crude fiber,
and GE for treatmont 1 were 54,48, 60.78, 50.51, und 68.73, resp.

(AS (extruact)) Sec alzo 0430 0453 0501 0515 €531 0537

HON HCN Toxicity nnd Dotoxification

0492
32091 RAVINDRAN, V.; KORNEGAY, E.T.; RAJAGURU, A.S.B, 1987. Influence of
processing methods and storage time on the cyantde potential of cassava
leaf meal, Animul Feed Sclence and Technology 17(4):227-234, En., Sum. En.,
16 Rof. {Dept. of Animal Scierce, Unlv. of Peradeniya, Sri Lanka)

Cassavu, Cassava leaf meal. Leaves. Protein content., HCN content,
Letoxification processes. Drying. Storage. Animal nutrition, Sri Lanka.

The effects of 3 proceasiig methuds (drying, chopping, and wilting), their
combinations, and the storage time on the HCN potential (NCHp) and the CP
content of CLM were evaluated at the U. of Peradeniya, Sri Lanka, Limited
observaticns were alio made on tne effocts of pirocessing treatments on the
tannin content of CLM, Fresh cassava leaves centained an av, of 1436 ng
HCp/kg DM and aimple drying (zun or oven) eliminated almost 90 parcont of
the HCNp, A combinution of chopping and 3-day wilting before drying proved
most effective, lowering the cyanide potential of the final product to
about 55 mg/kg DM, The processing treatments had little effect on the CP
and tannin contents of CLM. The HCNp and CP content o1 CLM declined by
58.2 and 10.6 percent, resp., during an B-mo. postprocessing storage., The
results demonstrate that low-cyanide CLM, which 1p pafer for use as &an
animal feed, could be produced using simple proeessing methods. (AS) See
also 0415
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100 PROCESSING, PRODUCTS AND USES

121 Cassava Starch and its Properties

0493
30830 APRAHAM, T.E.; ERISHNASWAMY, C.; RAMAKRISHNA, S.V. 1987. Effect of
hydrolysis conditions of cassava on the oligosaccharide profile and alcohol
formentation. Starch/Starke 39(7):237-280. En., Sum, En., De., 8 Ref., Il.
[Division of Food, Regilonul Research Laboratory, CSIR, Trivandrum-695 019,
India}

Cassava. Cassavr starch. Hydrolysis, Analysis., Glucose, Ethanol. India.

Various hydrolysis procedures for saccharification of cagsava starch were
tried to maximize glucose content in the hydrolysatc. The malto-
oligosaccharide profiles from high performance ligquid chromatography
analysis of hydrolysates prepared by acid, acid-emyme, and emzyme-cnzyme
showed that the hydrolysate prepared by acid contains malto-
oligosacchar.des up to DP10 (10 glucose units), whereas with acid-enzyme
and emyme-emyme process their presence is negligible, A ccmmercial
hydrolysate showed less amount of glucose and various sugars up to DP10.
The fermentability of hydrolysates was compared and enzyme-e¢nzyme
hydrolysate is found to be best, (AS)

ohgy
30833 DESCAMPS, 0.; LANGEVIN, P.; COMBS, D.H. 1986. Physical effect of
astarch/carrageenan interacltiors in water and milk, Food Technology
ho(s):81-86,88. En., 7 Ref., Il. [Satia, S.A., Food Applications Research
Center, Usine de Baupte, 50500 Carentan, France]

Cussava, Cassava starch, Carrageenan. Viscosity. Temperature,
Gelatinization. Food thickeners. Uses, USA.

The {nteractions between staorch and carrageenan in water and in fresh milk,
through evaluation of viseosity were studied. The different textures
obtained with starch/carrageenan combinations in milk were also
characterized by an Instron testing machine and used to produce ultra-high
temp. treated dairy desserts and )ow-starch pudding formulations. Kappa-
carrageenan, lota-carrageenan, and lambda~carrageenan and waxy malze,
cassava end potato astarches (prinarily modified) vere uscd. Results
indicate that starch x carruageenan interactions may be useful for tailoring
food texture requirements at low cost; low calorific values are achieved by
reduclng starch contents, Additionally starch/carrageenan combinations can
lower the viscoaity during heat treatment on plate heat exchangers. Cassava
starch achieved its full thickening capacity when heated to 95 degrees
Celsius in the presence of iota-carrageenan, whereas it normally required
heuting to 100 ¢z yrees Celsius in order to gelatinize. (CIAT)

0895
31645 FRANCO, C.M.L.; PRETO, S.J. DO R.; CIACCO, C.F. 1987. Studies on the
supceptibility of granular cassava and corn starches to emzymatic attack.
1. Study of the conditions of hydrolysis. Starch/Starke 39(12) :432-435.
En.y Sum. En., De., 8 Ref., Il1. [Inst. de Biociencias, Letrap e Cilencias
Exatap, UNESP, Caixa Poatal 136, 15055, Sao José do Rio Preto-SP, Brasil])

Cassava. Cassava starch, Hydrolysis. Emymes., Timing. Sugar content, pH,
Bragil,

The susceptibility of starch granules to entymatic hydrolysis was studied.
Caseava and maize starches were hydrolyzed by bacterial alpha-amylase with
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and without amyloglucosidase under several com' ‘ions of incubation. The
highest percentage of hydrolysis wau obtained in the presence of both
emzymes. Elimination of the soluble hydrolysis products by dialysis
increased the degradation of the starch granules, especlally with cassava
starch. (AS)

0496
32061 MUHRBECK, P.; ELIASSON, A.C. 1987. Influence of pH and ionic strength
on the viscoelastic properties of starch gels. A comparison of potato and
cassava starches. Carbobydrate Polymers 7(4):291-30C. En., Sum. En., 14
Ref., Il. [Dept. of Food Technology, Univ. of Lund. oy 124, S-22100 Lund,
Sweden]

Cassava. Cassava sturch. Composition, Laboratory experiments,
Gelatinization. Viscosity. Sweden.

The {nfluence of ph and electrolytes on the viscoelastic properties of
potato and cassava atarch gels was investigated using a cone-and-plate
rheometer run in the oscillatory mode. Neither pH nor clectrolytes (NaCl,
NHUC1, KCl, CaCl2, or CdCl2) affected the viscoelastic properties of
cassava starch gels, the contrary being true for potato starch gels. The
actual low electrolyte concn. hod no effect on gelatinization temp. or
enthalpy of the starches. The chemical compositions of cassava, potato, and
wheat sturches are compared, (CIAT)

o497
30553 SATTAPORN, S. 1982. (Bacterial amylases production for cassava starch
hydrolysis). Mag.Sc. Thesis. Bangkok, Thailand, Kasetsart Uriversity, 140p.
hal,, Sum. En., Thai., 90 Ref., Il.

Cassava, Cassava starch. Hydrolysis. Analysis. Proceasing. Laboratory
experiments. Timing. pH. Temperature. Industrial microbiology.
Blochemistry. Erzymes. (lucose. Thailand.

Amylase production from bacterial strains to be used in cassava starch
degradation was studied. Out of' 296 sumples collected from various
saurcea, 332 isalates were found to have amylase activity. In the fipal
selection process, a strain with high ernzyme activity (Bacillus subtilis
PR1) was isoclated from a sample of fermented rice starch obtained from
Nakhonratchasima province, Thailand. Strein B, subtilin PR] was further
studied and compared with a standard strain, B. anylcliquetaciens IAM
B1512, The highest amylase activity of B. subtilis PRI was observed when
it was grown in a medium eontaining peptone as N source and 7 percent
cassava starch a:z C source, with pH 7.0 and temp. between 3C-35 degrees
Celsius. Aeration was provided by shaking at 300 rpm, after adding 2
percent inoculum, The emyme activity of B, subtilis PR1 was highest at
the 60-h stationary phase (100 units/ml) compared with that of B,
amyloliquefaciens B1512 (81 units/ml) when incubated under the same
conditions, except temp. (37 degrees Celsius). The optimum pH of the
emymes obtained from both strains for degradetion of cassuva starch was
6.0 at 50-55 degrees felsius and the pH stability ranged between 6.0-7.5 at
45 degrees Celsius within 20 min. At higher temp. the emyme activiiy
decreased. The growth of Bacillus strains in the feiwenter was also
studied. Emyme activity for B. subtilis PR1 occurred unier the following
conditions: 10 percent inoculum, pH 7.0 at 33 degrees Celsius with 300 rpm
shaldng (0.5 vvm of oxygen). The highest activity was 397 units/ml within
64 h. The activity of B. amyloliquefaciens strain B1512, under the same
conditions except with a temp. of 37 degrees Celsius, was 270 units/ml
within 60 h. After fractiosation from ammopium sulfate 70 percent, the
activities of these partially purified emymes from B, subtilis PR1 and B.
aryleliquef~eciens B1512 increased 9 and 6 fold, resp. However, when
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freeze-dried, the emzyme activities decreased by 26 and 24 percent, resp.,
for B. subtilis PR1 and for B. amyloliquefaciens B1512, When these
partially purified emzymes were used for degradation of 70 g of boiled and
unboiled cassava starch/liter dissolved in pH 6.0 phosphate buffer, the
enzyme activity frem B, subtilis PR1 in boiled stareh was 334 units/ml and
in unboiled satarch 43 units/ml while from B. amyloliquefaciens B1512, it
was 336 ano 23 units/ml, resp. These results showed that the crzymes from
toth strains were able to hydrolyze hoiled starch better than unbolled
sterch, Furthermore, the B. subtilis PR1 emzyme was able to degrade a
similar amount of unboiled starch compared with that of B.
amyloliquefaciens B1512, (AS)

0498
31651 SINGH, V.; ALI, S.7. 1987. Comparative acid modification of various
starches, Starch/Starke 39(11):402-405. En., Sum. En., De., 18 Ref., Il.
[Discipline of Grain Science & Technolngy, Central Food Technological
Research Inst., Mysore 570013, Indial

Cassava. Cassava starch. Modifled starches. Laboratc y experimencs,
Analysis. India.

Elght starches (malze, sorghum, finger millet, waxy and nomiaxy rice,
chickpea, cassava, and potato) were acid modified with 0.5 N HC1 at 50
degrees Celsius. Alkalil fluidity no. inereased progressively with time of
modification, and was highest in cereal followed by root, legume, and tuber
starches; however, reduction in the no. av. molecular wt., was in the
reverse order. Potato starch had the highest av. mol. wt. among the
nomaxy native starches and showed the greateat fall upon modifiration,
whereas cereal starch had the least av. mol. wt, in native form and showed
the least fall. In fact, there was a clear proportlonality between the av.
mol., wt. of native starch and the extent of its hydrolysis under any given
set of conditions. This relationahip could be expressed by 2 Intersecting
lines, one for grams and one for root and tuber starches. When
acla-modified starcnes were recovered and dried without neutralization,
hydrolysis still continued strongly in potato stareh and slightly in
cassava, fingur millet and sorghum starches. Other starches showed no
change, (AS)

0l4g9
31663 SINGH, V.; ALT, S.Z. 1987. Estimaticn of phosphorus in native and
nodified starches. Improvement in the molybdovanadophosphoric acid method.
Starch/Starke 39(8):277-279. En., Sum. En., De.. 9 Ref., I1. (Diseipline of
Grain Science & Technology, Central Food Technological Research Inst.,
Mysore-570013, India]

Ca:sava, Cassava starch., Modified starches. P. Analys{s. Mineral content.
India,

The spectrophotametric method for estimation of P based on
molybdovanadophoaphoric acid complex was improved for its sensitivity

(8-10 fold) by reducing the reagents concn. to 1/3 and mepsuring the
absorbance as its lambda max (355 rm). The range of the method is brought
down to 0.5 to 7.0 micrograms/ml for 1 om light path. P content of potato
starch remazined unchanged upon acid modification or oxidation with
hypochlorite, Maize and cassava starch, on the other hand, lost about 30-40
percent of their P upon acid modification. The difference probably lays in
the state of P {n the resp. starch granules. (AS) See also 0479 0501
0531
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0500
31662 AJIBOLA, 0.0. 1987. Mechanical dewateriag of cassava mash,
Transactions of the American Society of Agr cultural Engineers
30(2):539-542. En., Sum. En,, 7 Ref., Il. [Agricultural Engineering Dept.,
Univ. of Ife, Ile-Ife, Nigeria)

Cassave. Gari, Pressing. Water content. Mathematical model. Nigeria.

Important factors in the dewatering of cassava mash were identified. The
final MC of dewatering mash was affented only by the applied pressure. The
solid content of the expressed liquid did not change significantly during
dewatering and war unaffected by such factors as the applied pressure
(72-789 kPa), screen porosiiy (2.9-34.5 percent), and material depth (12-35
em). Mathematical models are presented which predict dewatering responses,
(AS)

0501
32012 AJIBOLA, 0.0.; IGE, M.T.; MAKANJUOLA, G.A. 1987. Preliminary studies
of a new technique of cassava mash gelatinization Journzl of Agricultural
Epglneering Research 36(2):97-100. En., Sum. En., & Ref.

Cassava. Gari. Gelatinizaticn., Temnerature. Composition., Analysis. Nigeria.

A technique using steam for gelatinizing fermented cassava mash was
investigated. The mash which was dewatered to about 50 percent MC (wet
basis) was heated to between 88-94 degrees Celsius by steaming. The
steamed product when dried had characteristics which compared favorably
with & samples of garl produced by conventional techniques, The technique
could provide the basis for an alternative technology ror gelatinizing
fermented eussava mash for gard production. (AS)

0502
30844 BARRIOS R., J.R. 1986. El casabe venezolano, (The Venezuelan casave).
Revista Brasileira de Mandioca 5(2):105-111. Pt., 3 Ref., Il.

Cassava. Casave. Small-scale processing. Productivity, Composition.
Venezuela,

The different stages {n the process of preparing Venezuelan casave are
described: receipt, cleaning, washing, and grating of roots; pressing of
the moist mass; grating of the pressed mass; sleving of the moist flour;
cooking of the cakes; packing and marketing. The av. casave ) .eld from 5
cassava var. was 29 percent. A bromatological analy “is of cassava from §
cassava var. was: CP, 1.04 percent; criue fiber, 2.5¢ warcent; fat, 0,38
percent; ash, 1.05 percent; and N-free extract, 94.96 percent. (CIAT)

0503
31688 CASTILLO, S., C.A.; HERNANDEZ E., W. 1985. Estudio del secado natural
de tres tipos de trozes de yuca, (Study of natural drying of three types of
cassava chips). Tesis Ing.Agr. Cali, Colombia, Universidad del Valle,
Universidad Nacional de Colombia. 119p. Es., Sum, Es., 25 Ref., Il,

Cassava. Cansava chips. Solar drying. Timing. Water content. Detoxification
processes., HCN content., Small-scale equipment, Labor, Statistical analysis.,
Colombia,

Tvo natural drying tecuniques uaing 3 types of cassava chips (Thai,
Brazilian, and Malaysian) and 6 different loading rates were compared at
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CIAT-Pulmire, betwcen Aug. 1984 and July 1985: densities of 10, 12, and
14 kg/square meter were used on concrete floors, and densities of 10, 12,
18, 16, 18, and 20 kg/square meter on inclined trays. Brazilisn and
Malaysian-type chips had shorter drying times than Thai-typo chips, Drying
time was reduced by debydrating chips on inclined tirays and, furthermore,
the dried product had a better aspect., Drying time increasec¢ as the
loading rate increased. During the drying process, the MC of the chips
and the emviromental conditions of the site were determined. Labor
requirements to dry 1 t of fresh cassava on inclined trays was 7.4 h-iman,
(AS-CIAT)

0504
29337 CORREA, H, 1987. Mandioca. (Cassava), ANPL. Informativo da
Assistencia Nestlé aos Produtores de Leite 22(72):4-5. Pt., Il, [ESAL,
Caixa Postal 37, 37.200 Lavras-MG, Brasil]

Cassava. Cassava chips, Small-scale equipmeint. Brazil.

Two methods for chipping cassava rocts at the farm level for animal
feeding are briefly descr!bed. The 1st method consists in uaing a grass
chopper and the 2nd, a cass.va chipper. The chemioal compositions of both
types of chips obtalned are compared. CP, mineral, and fiber contents vary
for both methods: 2.6€ vs., 4.23, 2.68 vs, 1.95, and 3.07 vs. 1.83 percent
DM, resp. (CIAT)

0505
30827 FIOREZE, R.; ROSSI, S.J.; KLUPPEL, R.P. 1984-198%, Simulacao de
sceagem de camadas espessas de raspas de mandioca. (Deep-ocd drying
simulztion of cassava chips). Revista Brasileira de Armazeasmento
9-10(1-2):19-22. Pt., Sum. Pt., En., 6 Ref,, Il. [NUPPA/UFPB, Caixa Postal
208, 58,000 Joao Pessoa-PB, Brasil])

Cassava. Drying. Cussava chips., Simulation model. Brazil.

The Thompson mathematical model was used to predict the drying of thick
layers of grated cassava; the model represents heat and mass exchange
between the product and the drying air. Data obtained from a lab.-scale
dryer with electrically heated air, was used to verify the model. The
drying of beds 50 cm thick with air at different temp., flow rates, and
molstures vas then slmulated., Results are presented in graphie form.
(AS (extract))

0506
30547 GROPv, J. 1986, Schadstoffaspekte. Eine ironisch ernste Betrachtung.
(Aspects of toxle substances. Tronically serious reflexions). Kraftfutter
69(3):86-88,90~91. De. [Institut fur Physiologie, Physiologische Chemie und
Ernahrungsphysiclogie: Tierarztliche Fakultat der Universitat Munchen,
Veterilnarstrabe 13,8000 Munchen 221

Cassava., Toxlcology. Legal aspects, Feeds and fecding. German Federal
Republic.

0507
32053 HIROSE, S.; DATA, E.S. 1985. (Studies on the cassava drying).
Japanese Journal of Tropical Agriculture 29(4):213-220. Ja., Sum. En., Ja.,
1 Ref., Il. [Dept. of Land Development, Ccllege of Agriculture and
Veterinary Medicine, Nihon Univ, Setagaye-ku, Tolyo 156, Japanl

Cassava, Cassava chips. Solar drying. Water content. Timing. Labor.
Philippines.
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Expt. on solar arying of cassave chips of cv. Golden Yellow were carried
out at the Philippine Root Crop Research and Trainirg Certer. Cassava roots
were cut into 1- and 3-cm thick chips which were dried at loading races of
10 and 15 kg/square meter of drying floor. Drying was corducted on a
concrete floor in the sun for about 7-8 h/day. The relationship batweer.
arying rate and same climatic factors was examined to obtaln data for
processing good quality chips. Small chips loaded &: the low rate were Lo
dry more quickly than the large ones loaded at the high rate. A clear
relutionship existed between the decreasing rate of MC in the solar energy
base (percentage/cal) and the saturation deficit. MC decreased rapidly
with the increase of the prluration deficit when chip size and loading rate
were the same. Epargy utilization efficiency for chlp drying was estimated
from the thermal energy caused by the evaporation of water in the chips and
from the solar energy radiuted on chip surface; it rarged from 10 to 23
percent, depending upon the loading rate and chip size. Results indicated
that the solar crergy utilization for drying in the 15-kg lot was higher
than in the 10-kg lot, and higher ip wmmall chips than in large ones,
indicating that mmall chips (1 em thick) must be loaded and spread evenly
over the surfuce of the concrete floor (with no empty spaces) to obtain
effective drying results, Max. loading rate on concrete floors seemed to
be about 15 kg/nquare meter. The preparation of the 1-cm chips toock 2.5
tirmes longer than the 3-cm chips, when chopping was done manually. Thus the
chopping method as well as chip size must be studied not only for chip
quality but also for labor cost. (A3 (extract))

0508
30505 HUBEIS, M. 1980, Evaluasi pencmpatan Gilham SS '79 di perusabaan
teploca desa Cimahpa:. (Evaluation of the placing of & Gilham SS '79 on the
tapioca industry in Cimahpar village). Bulletin Penclitian dan Penzembangan
Teknologi Pangan 2(2):21-23, In.

Cassava. Taplocay. lndonesia,

0509
2933k MOLIKEROS F., M. DEL C,; RENGIFO 0., P.; LUENGAS L., 0. 1986. Estudio
¢z reduccibn de tamafio de trozos de yuca seca utilizando un molino de
martillos. (Study on dry cassava chip size reduction using a hammer mill),
Tesis Ing.Agr. Cali, Universidad del Valle. Universidad Nacional de
Colombie. 178p. Ea., 18 Ref., Il.

Capsava. Cussava chips, Industrial macbinery. Processing. Cassava flour.
Colombia,

The best conditions for using a hammer mill to reduce dry cassava chip
size, with or without peels, for CF production were studied in Colombia,
The highest CF ylelds were obtained when screen sizes and peripheral hammer
spceds used were 4.76-3.17 oo and 56.6-66.0 m/sec, resp. The use of dry
cagsava chips with peels is recommended; all soil residues should be
elimipated by washing in water, (CIAT)

0510
31659 OKERERE, G.U.; NWOSU, V.C. 1987. Crop storage losses in southern
Nigeria caused by the activitiesn of micro-organisms, Mircen Journal of
Applied Microbiology and Biotechnology 3(3):201-210. En., Sum, En., Fr.,
Es., 42 Ref. [Dept. of Horticulture & Plant Protection, Anambra State Univ.
of Technology, P.M.B. 01660, Enugu, Anambra State, Nigeria]

Cassava., Storage. Deterioration. Gari. Foofco., Cassava chips. Nigeria,

The present storage system of food crops in Higeria ia reviewed.
Microbiological activities leading to spoilage and loss of 3 major food
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crops grown in southern Nigeria (maize, cassava, and yam) are discussed.
Among factors found to influence the infestation and growth of
microorganisms in these crops during storage, moisture is especially
significant. To aid in its preservation, cassava 1s usually processed into
more sheif-stable products such as gari, foofoo, and cassava chips. These
processed products, in spite of their relatively shel f-stable nature, are
still subject to microblal infection {f improperly handled and stored. It
1s concluded that much work neveds to be doue fn Nigerla to improve storage
conditiona. {AS (extract))

0511
32064 PETERSEN, H. 1985. Pneumstinche entladung von schwerfliebenden
futtermitteln aus schuten, (Compressed-air system for unloading feedstuffs
with poor flw characteristics from targes). Muhle und Mischfuttertechnik
122(38) :514-715, De., I1.

Cassava. Distribution. Unloaders. Industrial machinery.

Stationary equiprent for continuous, dust-free unloading of 1500-t vessels
is described and illustrated. A special fcature is a hydraulically
operated rotating lU-blade tool incorporated in the suction nozzle feed
syatem, Mean performance is given for a no. of products, among them
cassava, for different ship sizes. For cargo loads of 1000 and 700 t
cassava, mean performance was 85 and 70 t/h, resp. (CIAT)

0512
32254 REGEZ, P.F.; AB'ENENE TFEBE 1987. Techniques tracitionnel lea de
transformation de manioc 4u Zuire. 1. Preparations pour usage domestique,
(Traditional processing techniques of cassava In Zaire, 1. Products for
domestic use). Microbiologlie-Aliments-Nutrition 5:51-59. Fr., Sum. En., 30
Ref., Il. [Laboratuire de Microbiologie Alimentaire, Ecole Polytechnique
Fédérale, CH-8092 Zuri~n, Sulsue)

Cassava. Proceassing, Survey. Cassava pastes. Foofoo. Cassava roots
(vegetable). Sweet cassava. Bitter cassava. Uses. Storage, Zaire,

Traditional processing techniques and recipes were studled to determine
where a fermentation step eould be introduced without considerably changing
the organoleptic aspects of well-known cassava foods. Turougu & survey in
all reglons of Zaire, 70 recipes of traditional preparations of cassava
foods for domestic use were identified. These are described and divided
into 4 categorles: fresh cassava roots, cooked cassava, cassava pacte, and
casshva porridge. For each category, a large flow sheet of the different
processing cechniques 1s included., The different products are compared
regarding no. of recipes/region, use of bitter and sweet cassava roots,
mixtures with other foodstuffs, nutritional importance, and shelf life.
The results show a var, of traditional processing techniques. As more
research i1s undertaken to improve the nutritional value of cassava by
improvements in technology and microbiology, it is recommended that
priority be given to the study of established traditional techniques, if
the products are to be acceptable to the local population. (AS (extract))

0543
32255 REGEZ, P.F.; MULUMBA, N, 1987. Techniques traditionnelles de
transformation de manioc au Zailre., 2. Preparations coumercialisces,
(Traditional proccssing techniques of cassava in Zaire. 2. Products for
cammercial use). Microbiologic~Aliments-Hutrition 5:123-128. En., Sum. En.,
14 Rer. [Laboratoire de Microbiologie Alimentaire, Ecole Polytechnique
Fédérale, CR-8092, Zurich, Suisse)
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Cassava. Foofoo, Chickwangue, Gari. Beverages. Fermentation. Small-scale
processing. Zaire,

A total of 132 cassava product s, produced and sold in the local markets in
Zaire, are described; products are grouped into 6 categories: cassava flour
and paste (foofoo), cascava bread (chickwangue), cassava puree, cassava
cakes, cassava senolina (gari), and fermented cassava beverages, Flew
sheets have been develGped ond the different products are compared
regarding no, of recipes/region, use of bitter and sweet casruva rootuy,
mixtures with other foodatulfo, rutritional importance, and shelf 1ife,
Since any improvement of the nutritional value of commercialized cassava
broducts would have & major ifmpact for the loeal people, it is suggested to
relnforce and ercourage the existing techniques of fermentation and mixing
with cereals. Ony with a fwod knowledpe and use of traditional processing
techniques can meatlfications through technology and microbiology be
successful, (AS)

0614
32077 RI1OS, o L. 19EY4. Casa de farinha: alternativa de producao do
mandiocultor o Leconcuvo-Bahla, (Cansava mill: an alternative of
production for oo Vi producers 1n Reconcavo, Bahia), Revista de Economia
Rural 22(8):547-456, PL., Sum. Pt., Fn.y 13 Kef. (Escola de Medicina
Veterimaria, Univ., Federal da Lahtia, Cafxa Postal 40.000 Salvador-Ba,
Brasil]

Canrzava. Carsava flour. Smallescale processing. Socloecconomic aspects,
Survey. Brastl,

A survey on household cassava mills in the Feconcavo region (Bahia, Brazil)
indicated that cassava mills are an appropriate alternative for small
farmers. The technol oplcal innovations that can be adapted by small
producers (both owners and tenant farzers) were studied. Improved
technologies increased the weekly production of CF for daily consumption by
ewners but decreased the production of tenant farmers, Therefore the
technologlcal changes in the production system in cassava mills had
colluteral effects on the social, economic, and cultural relationships of
the families involved. (AS)

0515
32093 RYU, B.H.; NAM, E.D. 1987. Large scale olcohol fermentation with
cagsava slices at low temperature. Forean Journal of Applied Microbiology
and Bioengincering 15(2) :75-79. En., Sum. En., 20 Ref., Il. [College of
Engineering, Pusan Sanub Urdv., Dal Yon-Dong, Pusan 608, Forea)

Cassava. Alcohol. Fermentation. Tesperature. Timing. Glucose. Compoaition.
Sugar content, Horea.

The possibility of large-scale alcohol fermentation from cassava slices was
studied in both low and high temp, cooking systems 90 and 1.9 degrees
Celsius, resp.). The same amounts of saccharifying and liquefying emymes
were used for cooking at both temp., At low temp. cooking, conversion of
glucose consumed in fermented mash to alcohol was 0.468 g alcohol/g glucose
which was a higher yileld than that obtained at high temp. (0.463 g
alcohol/g glucose)., (AS)

0516
31668 SATIN, M. 1988. Bread without wheat. New Scientist 118(1610) :56-59,
En., I1.

Cassava, Cassava bread. Organoleptic examinati~n. Socioeconomic aspects,
Human nutrition,
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The econamic, political and nutritional advantages of producing bread
without wheat, using instead cassava and sorghum, in developing countries
are discussed. A method of preparation of cassava bread, which remains
fresh for 8-9 days s presented. In spite of the fact that cassava bread
can be made, the ex!s.ence of a simple technology of this kind in itself is
not ¢nough to change sovernment policies, (CIAT)

0517
31676 VIERA, M.A. 1987. Disefio de una planta para la produccién de trocitos
de yuca. Proyceto Cooperativo CIAT/I1T/Univalle-CIID. Produceién y uso de
haripa de yuca para consumo humano. (Desi sn of a plant for the produection
of cassava chips), Call, Colombia, Centro Internacional de Agrricultura
Tropfeal,  Seceibn de Utilizaclé4n. Programa de Yuca. 89p. Es., Sum. Es., 5
fer., 11. [CIAT, Apartado Afreo 6713, Call, Colombia)

Cavrava, Coseavae chips, Industrialization, Prying. Solar drying.
Processing, Yactories, Econamies, Costs, Lalbor. Colombia.

A preliminary design {s presented of « pilot plant for the production of
smill dry cassava ohips.  The plant was designed to huve a processing
capacity of 1 t »nd product/day, using a bateh production process which
consisted of reception, snelceetion, vashing, chipping, drying, pregrinding,
and atorage.  The conversion rate of raw materials (cassava roots) into erd
product was 2,95, The end product (dry cessave chips) s projected to be
old Lo wheat mills to be comverted into flour for breadmakd ngy In ratios
of 15 pereent CF and €5 percent wheat tlour, or to be used in composite
flours with other raw sateriale for preparing soups, porridges, pasta, and
other foodstuffs,  The pilot plant would be located on the Atlantic Coast
of Colcabla, It 1wyquires § operaters and 2 managers. The elements in the
process and the dictribution {n the plact were arranged in a U-flow pattern
te minimive the bhandling of materials and fecilitate its operation, An
veotele study war carried oul to  determine the profitabllity of 2 pilot
plant medels: I, production of 140 t/yr curing 40 wk, of operation with
atural drying; 11, 240 t/yr during 40 wk. of operation (a 20 Wk.~-dry
period under natural drying and the rest of the period under artificial
drying). Plant I requires an investment of Col $4,6G0,000, estimated for
the last quarter of 1986, has total production costs/dry product of
Col$35,722, and has a profitability of 25,6 percent. Plant I1I requires an
investment of Col{t,100,000, total production costs/exd product are of
Col$36,972, and has a profitabtlity of 34.8 percent. P lan* models were
analyzed to establish which parameters have more influence on the projectts
profitability. These were the cost of raw materials, the conversion
factor, and the selling price of the product. (AS-CIAT) See also 0478
0479 0504 0500 0507 0508 0529 0532 0539 O0S4T 0548 0555

T03 Industrial Microbiology

0518
32054 AMUND, 0.0.; OGUNSINA. O.A. 1987. Extracellular amylase production by
cassava-fermenting bacteria. Journal of Industrial Hicroblology
2(2):123-127. En., Sum. Fn., 11 Kef., Il. [Dept. of Biological Sciences,
Univ. of Lagos, lagos, Nigeria)

Cassava, Frnzymes, Fermentation. Tndustrial microbiology. Nigeria.
Fermentation or cassava roots was accompanled by a gradual decrease in pH,
inereased amylase activity in the steep riguor, and increased microbial
load and lactic acid concentration. Amylase~producing bocterial strains
assoclated with cassava fermentation were isolated and identified as
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Bacillus subtilis, B, licheniformis, and B. cereus. The pH optima for the
partially purified emzymes of these organlsss were 7.0, 5.5, and Te5s

while their temp. optiwa were 30, 37, and 80 degrees Celsfus. There was no
significart difference in amylase activities when starch, dextrin,
amylopectin, glucose, and maltose were used ag growth substratea, (AS)

0519
30550 FLOCCARI, M.E,; MENDEZ, B.S. 1986. Formacién Yy regeneracién de
protoplastos de una cepa nativa de Clostridium ucetobutylicum. (Formation
and regeneration of protoplasts from a native strain of Clostridium
acetobutylicum), Revists Argentina de Microblologfa 18(1):89-51, Bs., Sum.
Es., Er.s 11 Ref, [Laboratorio de Genética Bacteriana, Depto. de Quimica
Blolégl: . Facultad de Clencias Exactasn ¥y Noturales, Ciudad Universitaria,
Pabellén 2, 1428, Buenos Afres, Argentina)

Cassava, Mlostridium acetobutylicuws. Industrial microbiology. Argentina.

A modified method was developed fer the formstion and regeneration of
protoplasts from a native atrain of Clostridium acetobutylicum, isalated
from cassuva rvots in Mislones, Argentina. Protoplasts weroe obtained by
lysyme treatment in o hypertenic solution and were regenerated in a
hypertonic and enriched solid medium. The frequency of revorsion te the
bacillary form obtained varies bLetween 10-15 percent. (AS-CIAT)

0520
31675 MOTTA, L.C. 1985, Utflizacao de residuosn de industrias de farinha de
mandioct em digestao anaerobia. (Une of cassava flour industrial wastes in
anaerobic digestion). Tese Mestre Agr. Botucatu-SP, Brasil, Universidade
Estadual Paulista Julio de Mesquita Filho, 130p. Pt., Sum, Pt., En., 107
Ref., I1.

Cagsava. Waste utilization. Cassareep. Cortex, Composition. Industrial
microblology. Fermentution., Temperatwre. Anacrobic digestion. Analyasis,
Brazil.

The viability of treating 2 cassava residues (cussarcep and cassava peels),
alor~ or in combination, was studied., Both were mixed, resp,, in the
following proportions: 0:100, 50:50, 63:37, 75:25, and 100:0; they were
then submitted to anacrobic digestion by batch fermentation in 5000-ml
capacity reactors. The gas collected was measured by acidified saline
solution displacement., Reuctors scre loaded daily with 1.6 g volatile
solids/liter of reactcr, with a hydraul ‘¢ retention time of 20 days. The
temp, used was 35 degrees Celsius. Parameters recorded wvere pH,
alkalinity, volatile acidity, organic load, rate of conversion from
volatile solids to gas, aud methanc content., Rate of reduction in the
effluent and methane content in the biogas were used as parameters to
evaluate the efficiency of residue treatments. Results indicated that
there is a possibility for effective reduction in tbe pollution and toxic
power (lipamarin) of both cassava residues, when treated alone or in
combination by unnerobic processing. The combination of cassareep with
cassava peels was advantageous because it increased the mixture alkalinity
and gave a suitable pH. 1The av. rate of comversion from OM to gas ranged
from 0.43 to 0.65 liters gas/g volatile solids/liter reactors added,
producing biogas with 50-57 percent methane. Cyanide content was reduced
in both residues with a max. value of 97.9 percent, indicating there was
not an inhibition i{n the anacrobic digestion of the residues. The reducing
pollution index obtained ranged from 51 to 73 percent for volatile solids
and from #2 to 68 percent in COD, indicating that the proceas had not yet
been optimized. The best mixture for residue treatment was 63 percent
cassareep combined with 37 percent caussava peel ; however, due to the little

50



difference hetween this combination and cassareep alonme, and coasidering
factory operations, it is reccmmended that only cassarecp be submitted to
anaerobic digestion in a first stage. (AS)

0521
30562 ODUNFA, S.A.; SHASORE, S.B. 1987. Saccherification of cassava peels
waste for microbial protein enrichment. Actu Blotechnologicu 7(1):23-29,
En.y Sum. En., 21 Ref,, 11, [Dept. of Botuny & Microbiology, Univ. of
Ibadan, Ibadan, Nigeria)

Capsava. Cortex, Waste utilizaticn, Protedn enrichment, Industrial
microblology. Carbobydrate content. Nigeria,

A fermentation medium for the production of alpha-amylases was formulated
to effect saccharificution of the starch in cassava waste peels, which were
fourd to constitute up tc 5% percent of the orlgiral root and contain 31.8
percent carbohydrate, 1.1 percent protein, 12.% percent cther extract, 5.9
percent total ash, and 20.8 percent crude fiber. Peels were also enriched
with microbial protein. Amylase-producing micruorgenisas (Aspergillus
fumigatus, A. flevus, A. niger, and a Puscudomonas sp.) were isolated from
rotten cussava root discs buried in the soll at different locations; the
level of reducing sugar was 20.5 mg/ml. Generally the levels of
saccharification were higher when the waste medie were supplemonted with
different N sources. The CP yleld in the caupsava peel wvaste media by
different microorganiams vartied from 5.6 to 17.5 percent. The highest
protein yleld was in the waste acdlum fermented by A, fupigatus, followed
by A. niger, B. subtilis, and Pseudamonas sp. 1n decreasing order. (AS)

0522
32088 PAIE, HoF.; RAYMUNCG, ALE0: DALMACIO, L.F.; SAKAL, H. 1G86. Amylase
activity of local strair of Streptococeus bovia on raw casnava starch.
rhilippine Journzl of Selence 115(2):129-138. Fn., Sum. Fu., 14 Ref., 11l.
[Inst. of Blologicnl Sclences, UPLB College, Luguna 3720, Philippines)

Cassnve. Cassava starch. Fnzymes, Tadustrial microtiology. Glucose,
Maltose. Hydrolysis. Analysis, Philipplnes.

The amylase activities of 51 bacterial fsalates from tovine rumen were
determined. The top 3 amylase~producing isolates were characterized and
identified as Streptococcus bovis. Thelr activity and digesting abflity
on raw cassava starch were determined, The awylase of the highest
producing isalate (no.17) was partially purified and greater hyarolytic
totivity than the emyme from » known strain TUA 138 (55 va. 24 percent)
was observed. in products \,lucose, maltose, and maltotriose) observed
after hydralysis of raw cassavs starch were identified by paper
chromatography. Hax activity was observed after 10 h of incubation with a
final pHl of 6.0; this alao coincided with the peak of growth measured by
optical density readings. (AS) See also 0506

JOO ECOROMICS AND DEVELOPHMERT

0523
32218 ALVAREZ, M.N.; LINDANCABO, J. 1987. Cassava production in Rwanda:
state of the art., In Terry, E.R.; Akoroda, M.0,; Arene, 0.B., eds.
Trieonial Symposium of the International Society for Tropical Root
Crops-Africa Branch, 3d, Owerri, Nigeria, 1986. Tropical root crops; root
crops and the Africen food crisis: proceedings. Ottawa, Canada,
lntoernational Development Research Centre. pp.160-163, En., Sum. En.,
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4 Ref,, Il, [International Inst. of Tropical Agriculture, P,M.B, 5320, Oyo
Road, Ibadan, Nigeria)

Cassava. Production. Land preparation. Plarting. Harvesting. Marketing.
Consumption. Human nutrition. Mononychellus tanajoa. Phenscoccus menihotd,
Cavsava African mosalc virus. Corcosnpora. Uses, Rwanda.

A survey of cassava production in Rwanda was conducted to provide inaight
into production practices and the limitations of the existing genetic pool,
Aspirations of cassava farmers were also identified, The establishment of
a multiplication system for the gupply of heal thy planting material is
recanmended, (AS)

0524
32039 AMBUHL, H.J.; CASAGRANDE, J.C.; JAYASENA, W.G.; SYRES, J.D.; TELLO
R., C. 1985. Smallholder furming systems in the South East Mulanje area of
Mulanje rural develomment project Malawi. Wageningen, The Netherlands,
International Course fror Development Oriented Research in Agriculture,
Bulletin no.18. 78p. En., Sum. Fn., 30 Ref., Tl.

Cassava, Farming systems, Farm size. On-farm research. Questionnaires.
Socioeconanic aspeets. Cultivation systems. Intercropping. Rotational
crops. Soil conservation. Developmental research. Malawi,

Constraints ror the improvement of the main farming systems in SE Mulanje
area, Malaw{, are analyzed. Predominant food crops are malze and cassava,
Research and extension areas of intereat in mmallholding farming systems
also were tdentified and evelusted. Farm size, laad tenure, labor, crop
and animal production, off-farm activities, sales and purchases, and input
use are given for the differcent systems, based on data collected in
gurveys, Parameters fncluding cotl fertility, cropping patterns, crop
husbandry, input usc, off-farm activities and extension arc analyzed and
discussed. Continuous cropping of cassava and maize has resulted in soil
degradation, and thus farmers have substituted maize for more cassava or
cash crops and have gearched for inereased off-farm activities. Lesearch
priorities should concentrate or developing improved intereropping
systems, crop rotations, and improved maize and cossava var. (CIAT)

0525
31683 BANYA, G.5. 1987. Increased food production on the small farms,
experiences from Eastern JADP in Sierra Leone. In Holmes, J.C., ed.
Improving food crop production on small farms in Africa. Rome, Food and
Agriculture Organizztion of the United Nations. pp.178-191, En., Sum. En.,
7 Ref.

Cassava. Technology evaluation. Farming systems. Technology transfer.
On-farm research. Farm size. Intercropping. Rice. Maize. Costs. Labor.
Productivity. Income. Statistical data. Sierra Leone,

Experiences of the Eastern Integrated Agrilcultural Development Project
(IADP) of Sierra Lecne, 1 of the 7 TADP's of the country that aim towards
increased food production on small farme, are reported, The target area,
objectives, technology packages being developed, and impact of improved
technology transfer on crop production are described. Five crop rotations,
includling cassava among other crops, have been developed for the upland
farming system areas. The agroeconamic performance of the upland rice

+ cassava + maize cropping system in Kenema during tho 1983 and 1984
cropping seasons is indicated, The model has beep found to be productive
and profitable, and farmers have shown interest in 1t, (CIAT)
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0526
30556 BENCHAMAS, P. 1982. (Effectiveness of extension methods of Kaset
Tumbols in Nakornrachasima province). Mag.Se. Thesis. Bangkok, Thailand,
Kasetsart University. 126p. Thai., Sum. En., Thai., 21 Ref.

Cassave. Technology evaluation. Technology transfer. Socloeconamic aspects.
Questionnalres, Thailand.

The efficiency of the extension methods used by Kaset Tumbols was
determined in 150 Kaset Tumbols and 120 farme in Nakornrachasima Province,
Thalland, and the problems encountered are annlyzed., Questionnalres and
fnpterviews vere used to collecet data. Of Kaset Tumbols in the study, 85.33
jercent were male, con av, 24,56 yr old, with seeondary technical diplemas
fn agricultwral educaticn, and working for 1.0-3.% yr. FEach was
responsible for approx. 11.% villages or about 801-1100 farm femilies. Riee
had teen promoted as main crop by 94.33 percent of Kaset Tumbols; causava,
padve, peanut, and murgtean were sceondary crops.  Interviewed farmers
attributed the agrlceultural knowledpe and information they had to Kaset
Tunbols who vicited thelr homes or farms with other extension methods.

Titr hnowledge was considered veeful in {mproving thedr farming., The
protlems reported by Kaset Tumbols were: deleyed delivery of materials for
fare demonstration, fuulty tiwing of farm vicite, and lack of apricultural
documents for dirvoeibation, (A5)

ChT
30818 CHANEEA, £, 1986, Tropieal root crops and their potential for food in
the lees developed countries. Food Reviews International 2(2):143-169. Sn.,

Sum. En., 38 Ref., Il. [Develoment Studies Centre, fAustrallan National
Univ,, Canterra, Australial

Casrava, Productivity. Consumption. Uses, Nutritive velue. Feonomica.
Developmental research, Statistical data, Papua New Guinea. Fi31. Japan,
India. Zamhia, Brastl, Occanta.

The production a~g consupption of tropical rool crops (inceluding cassava)
by major worid reglons and individual countries are anelyzed, Data is
glven on areus harvestea, groductifon, yield: o0 main produce.s in 1984,
The nutritionsl value of tropieal root crops and thelp use are discussed; a
review of several nutriticnal studles done in India, Zambia, Brazil, and
the South Pacific 15 given. The fmportance of root crops tu the econcmles
of Papua New Guinea, F1J1, and Japan 1 connidered. Finally, generad
conclusions and reccomendations for rescarch and development in tropical
root crops are made in agronmy, production systems, germplasm, breeding,
diseases and pernts, storage, utilization, and marketing. (CIAT)

0528
31630 COMITE ECONMMIQUE ET SOCIAL DE LA CKE. 1980. Manioc: nécessité de
astablliser les fmportations. (Cassava: the need to stabllize imports).
Producteur Agricole Francals 56(266):9-10. Fr., 11.

Cassava. Trade. Statintical data. Animal nutrition, Furope.

The matn reasons for the increase in EEC imports of several substitute
foodstuf v (among them cassava) for animal fecd during 1978 are analyzed.
The econcmic consequences of decreasing the use of cereals in animal
ratiens in ECC countries are also discussed. Recommendations are given on
elements to be considered for the stabilization of imports of substitute
producta. Statisties are presented on the evolution of substitute
foodstuf fs fmports from 1966 to 1978 and on the use of cereals in animal
rations frem 1970 to 1978 in the EEC. (CIAT)
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0529
32035 DALTON, G.E.; AMANKWA, E.H.U. 1973. Tobfcco production in South-east
Ghana. In Dalton, G.E.; Parker, H.N. Agriculture in South eaut Ghana, 2.
Special studies. Berkshire, England, University of Reading. Department of
Agricultural Econamics and Management. Development Study no.13.
v.2,pp.78-86. En.

Cassava. Econamics, Labor. Prices. Ghana.

fhe tobacco industry in Ghana 1a anelyzed; facters affecting its production
énd its econamic altraction relative to other crops, particularly maize and
malze/cagsava, are discussed. Returns from tobreco in 1970 are causpared
with those from maize and maize/cassava in 2 villages of SE Ghana, Wute and
Tadzewu, showing that at current prices tobacco is less attractive than
maize/cassava. Labor requircments and net returns to labor are detailed for
each cropping system, (CIAT)

0530
31654 DIAZ D., R.0. Intensive training course on rescarch for cassava
production, Cali, Colombia, 1978. 1978. Cassava rroduction in Colombia: a
technical description. In Domfnguez, C., comp. Intensive Training Course on
Researcn for Cassava preduction, Cali, Colombia, 1978. Fupers presented.
Calil, Colombla, Centro Internaclonal de Agricultura Tropleal.,
v.2,pp.457-492, En., Sum. En., 2 Ref.. Il.

Casnava. On-farm research, Cultivation., Cultivation systems, Intercropping.
Productivity. Seed. Econmmics. Costs, Prices. Labor. Income, Soil physical
properties. Bacterioses. Mycosen, Injurious insects, Weeds. Usesn, Colombia,

A study vas comducted by CIAT to cover different aspeets of the cassava
crop: (1) production processes; (2) factors assoeiated with low yields, and
(2) production costs and other econanie indexes. & group of cassava
farmers distributed in % different reglons of Colcmbia were visited during
different stages of the casnsava grewth cyele to obtain information on
production and planting systems; types of soils used; insects, discases,
weeds, and water problems; inputs used and production costs for each one of
the studied zones. At the farms surveyed most of the production activities
are performed with hand labor. Arourd N0 percont of the farmers planted
cassava intercropped with other crops, maize belng the most importunt, Weed
control is one of the most important activities in  the cassava production
proceas. The majority of the solls are acld and loam textured. Diseases
caused by Cercospora spp. were the most important at almost all plantations
under 1200 m of alt., and Phoma leaf spot was the main disease cauaing yield
losses ut more than 1200 m.a.a.l. Insects were found at all regions
surveyed, of which thrips were the most frequent, Gall nidges, mites,
whiteflies, fruit flies, tingids, horn worms, and leaf-cutter ants were
the most important. MBroad-leaved weedn, in particular ferns, were the most
frequent at all zones., Machinery was used for land preparation and very
little for other labors. Insecticides, egpeclally for leaf-cutier ant
control, were the most common chemical input, Seed siue increased as alt,
decreased. Av. ylelds from the survey were less than 7 t/ha, although
yields ranged from 0 to wore than %0 t/ha. Use of labor for cassava
production averaged at 86 wman-days/ha.  The vapfable production costs for
1977 were estimeted et Cold4000/ha and Col $640/t and the total cost at
Col46000/ha and Col $1000/t cassava produced. The proportion of famiiy
labor used by the farrors for the cassava production procesa was of 42.h4,
19.9, 67.4, 48.0, %2.0, and 5.1 percent for the zones of Cauca, Valle and
Quindfo, Tolima, Meta, Atléntico and Magdalena, and total farmers costs,
resp. The av. price paild to the cassava farmers was of Col $1540,t cassava
for proce: »ing, and the starch obtained was sold only in 2 zones,

One-third of the farmers sold their cassava before harvesting and the
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majority had no transportation means. The importance of this type of
information for research work:rs in charge of establishing simple,
inexpenaive technologies which could be adopted to dJdifferent ecosystems and
cultural levels 1is stressed., (AS)

0531
32209 HAHN, S.K.; MAUNGU, N.M.; OTOO, J.A.; MSABAHA, M.A.M.; LUTALADIO,
N.B.; DAHNIYA, M.T. 1987. Casonve and the African food crisis. In Terry,
E.R.; Akoroda, M.0.; Arene, 0.B,. ods. Triennial Svmouosium of the
Internationul Society ror Tropic : Root Crope~Africa Branch, 3d, Owerrdi,
Nigeria, 1986. Tropical root ¢ F8; root crops and the African food crisis;
rroceedings. Ottawa, Canada, sternational Development Research Centre,
pp.24-29, En., Sum. En., 25 hef., Il. [International Inst. of Tropical
Agriculture, P.M.B. £320, Oyo Road, Ibadan, Nigeria]

Cassava. Human nutrition. Productiocn. Cultivation. Nigeria, Africa.

The potential and constraints to canseva production in the African farming
and food systems are reviewed and releted to the curvent Africun food
crisis and to the future food production needs of the continenc, (CIAT)

0532
2012 UIERSCH, C.; O'HATR, S.K. 1986. Major domesticated food crops. In
Hansen, A.; McMillan, D.£., eds. Food in Sub-Suharan Africa. Boulder, US4,
Lynne Rienner Publications Inme. pp.177-206. En., 16 Ref., T!.

Cassava. Plant geography. Maps. Production. Consumption., Composition,
Analysis, Cultivation, HCHN content. Processing. Uses. Africa.

The nutritional characteristiecs, geographical distribution, and production
requirements and constraints of the major food crops in Africa are
reviewed, both by category (cerec-l grains, farinasccous erops, and legume
grains) and by iudividual species, Cassava is amory the specific food crops
dis.ussed; over 1/3 of the world distribution is now in Africa, the largest
producing country being Zaire followed by Nigeria and Tanraniz, General
cultural practices and processing are brielly deseribed. Several food
products are mentioned. The geographica. distribution of these crops was
found to depend on cultural preferences and adaptatinn of the crop to
ecologlcal zones (rainfall, temp., and soils). Ront crops, principally
cassava, and bananas an¢ plantains are the major staples in the wetter
regions. (CIAT)

0533
31684 HOPKINSON, D. 1987. The North Western Province Area Development
Project, Zambia. In Holmes, J.C., ed. Improving food crop produetion on
amall farms in Africa. Rore, Food and Agriculture Organization of the
United Natious. pp.192-195. En., Sum. En.

Cassava. Shifting cultivation., Farming systems. Costs. Planting. Timing.
Cultivation. Intercropping. Zambia,

The physical enviroment, sccloeconamic setting, main farming systems,
problear, approaches, nnd early results of the North Western Province Area
Develomment Prcject of Zambia are described. There are 2 traditional
subsistence systems based on shifting cultivation and with no use of
purchased inputs: sorghum-based and cassava-based systems, Both of thase
systems are similar in their characteristics; cassava has a long planting
season (Oct.-Feb.) with a different intercrop as the season passes (maize,
vegetable, sweet potatoes, beans), use of mounds, only weeded once at 12-18
mo., and complete deperdence on hand cultivation. Cassava is also a
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component of the sorghum-based system, Land is generelly cultivated for 2
cycles of cassava pefore being abandoned, but fallows may be as ghort as 5§
yr. The project aims at producing packnges to make crop production
econamically attractive, enhance land fertility, and reduce shifting
cultivation. The releusc of improved vur. for widespread testing has not
been possible. (CIAT)

G534
31687 IKOGBO, B.K. 1937, Increased production through luww-cost food crops
technology at IITA, In Holwes, J.C., ed. Improving food erop producticn on
mall farws in Afriea. Rome, Food and Agriculture Organization of tha
United Nations. pp.358-366. Evu,, Sum, En., 7 Ref.

Cassava. Cassava prograums, Rescarch. Plant brecding. Socioeconomic aspects,
Technology evaluation. Productivity. Discases and pathogons. Phenacoccus
rmanihoti, Mononychel lug tenajoa. Resistance. Biological control,
Harvesting, Agricultural equipment, Humid troples. Nigeria. Africa.

The mandate reglon of the Internationpal Inntitute of Tropical tgriculture
(IITA) in the hunid tropica of Wost and Central Africa is described as to
climrte, soila, vegrtation, and socioeconcmic conditions, Physical,
biological, and suciceconamic constraints to increased food production are
analysed. Appropriate strategics and technolo~tws for production
improvemunt. are outlined. Progr:ss in resvarch ung training activities are
presen.ea. Ruparding casnava, improved var. give yialds of 20-~50 t/ha in
12-15 no., vuny are resistant to CBB, CAMD, and anthracenose, and tolerant
to the capziv- uealybug and the cassava green mite, among other
characteristic:, A hand-opureted casssva barvester i3 mentioned among
others as an énpropriate techaology developed for low resource farmers,
Regarding emereing technologies 1n IITA's w.. . Bspecinal reference 1is made
to cascave t!ssue culture and the Africa-wide ~i anacoccus manihoti and
Hononychellrs tanajoa bioloitcal control programs. (CIAT)

0535
32228 IKpI, A.B.; GIBREMISKEL, T.; HAHN, N,D.; EKPERE, J.A, 1987,
Socioeconamic and utilizatiun conalderations in cussava production: a basis
for agronamic and genetic rescarch (Abstrnct). In Terry, E.R.; Akoroda,
M.0.; Arene, 0O,R., eds. Triennial Symposium of the International Society
for Tropical Root Crops-Africa Branch, 3d, Owerri, Nigeria, 1986. Tropical
root crops; root crops and the African food [GaB ¥ N proceedings. Ottawa,
Canada, Internatiorn) Developmont Resc.orch Centre, p.154. En. [Dept. of
Agricultural Econcmics, Univ. of Ibadan, Ibadan, higeria)

Cassava. Production. Socloecoummic aspects. Feod security, Survey. Nigoria,

The results of a socloeconcale purvey on cassava of 150 farmers from 15
villages in the Oyo Local (iovernment Area of Nigerin are summarized. The
decisiop-moking roles of bcusehold members in the cassava enterprise are
unclear; however, the roleg appear highly differentiated ard are specific
for the various aspects of cassgva prcduction, processing, and marketing,
The awrvey showed that cassava wap consumed at least once a day in the av,.
bouschold, that cassava consurption patterns varied with the season and the
family income, and that cansava contributed to hcusehold food security when
other food staples were scarce or too expensive. The versatility of
cassava enhanced its potential contribution to food gecurity. The Burvey
als0 showed that cassava farming vas & profitable enterprise. La%or and
transportation were the Bost costly resources for the rural farmer in
cansava production and preceasing, accounting for 37.3 and 35.7 percent of
the total cost, reep. Gverall, 72 percent of labor came frea within the
family and 28 percent came from hired belp. Women and children were
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reaponsible for 71 percent of the labor. The econcmic implications of tlis
division of lebor are discussed. (Full text)

0536
32066 INTERNATIONAL RICE RESEARCH INSTITUTE. 1985. Socioeconomic aspects of
farming systems. In International Rice Research Institute. International
Upland Rice in Indonesia, 1985. Monitoring tour. Report, Manila,
Philippines, pp.37~38, En.

Cagsava. Socioeconomic aspects, Farming systems. Indonesia.

Socloeconcmic aspects of farming systems in Indoncsia arc mentioned. Large
differences were found by farmers between the buying and selling prices of
cassava over short. distances, where the marketed surplus 1s larger and
there are processing industries. This indicates elther very high
transportation costs or the existence of localized monopolies, (CIAT)

0537
31680 1VY, P. 1987. Technical and erviromental limitations to inereasing
food crop production under gub-hunid und semi-arid East and Southern
African emviroments and possible solutions. In Holmes, J.C., ed. Improving
food crop production on rmall farms in Afriea. Rome, Food and Agriculture
Organization of the United Nations. pp.86-99. En,, Sum. En., Il.

Cassava, Cultivation. Cultivation systems. Harvesting. Timing. Ecology.
301l requirements. Climatic requirements. Water requirements (plant),
Technology evaluation. Productivity. Costs. Africa.

Technical and emwvirowmmental limitations to increasing food crop produetion
under sub-hunid and semi-arid East and Southern African emviromnments are
discussed, and possible solutions proposed. Major technical problems are
limited application of manure and fertilizers and inadequate plowing depth
and planting dates; emviromental constraints are inadequate growing scason
length, drought periods during the growing season, soil erosion and
fertility. FEstimated yiold raoges (with constraints) according to the
length cf the growing period and under low and high input levels are given
for 7 of the more important food crops in the region, including cassava.
General feasible solutions discussed for inereasing food crop production in
the reglion include breeding for drought resistance; intercropping/aliey
cropping; use of manure, compost, and inorganic fertilizers; mechanieal
and vegetalive protection of arable land; soil moisture conservation; and
fully integrated farming systems. (CIAT)

0538
31670 JUMAH, A. 1988. Prospects for cassava in domestic and international
rarkets. Laxenburg, Austrie, International Institule for Applied Systems
Analysis. 22p. En., 26 Ref., Il., [Inst. of Agricultural & Nutritional
Econanles Agrieultural Univ. of Vicnna, Peler Jordan-Strasse 82, A-1190
Vieona, Austria)

Cassava. Marketing. Trade., Economics. Technology transfer. Production.
Maps. Statist’cal cata, Uses. Consumption. Afriea. South America. Norta
America. Caribtean, Asia. Oceania.

The role of eassava in both developing and developed countries and the
implications Cor technological development in cassava prodt2ing countries
are reviewed, o a3 to serve as a pelicy gulde for botlh the agricultural
and industrial sectors of the developing producing countries. It is
concluded that cassava cultivation should be cencouraged through the
provision of econamic incentives in countries wherc the crop has a
ecomparative advantage, with major investments in infrastructurc and
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appropriate technology as well as new initiatives by commercial traders

and bankers. Domestic marketing, distribution, and processing would have to
be supported financially. The role of technology in cassava production
cannot b¢ overcmphasized, as it would improve the efficlency of labor
involved in cagsava production as well as cassava yleld and quality.
Cassava oxport prospects exist both in the EEC with the recent entry of
Spain and Portugal, and in the USSHK where grain production is erratic due
to cilmatic reasons, in Japan aud in the pewly industrialized countries of
South Korea and Talwan. (C1AT)

0539
31666 KOLLER, B, 1986. Schaffen neue technologien arbeitserledchterungen
fur die frauen? Belsapiel: kassava-reiben In Sierra Leone., (Creation of a
new tcchnology to improve work nwerspectives of women. The care of gari in
Slerra Leone). Entwicklung und Lanclicher Raum 20(6):16-18. pe., Sum. De.,
En., 1 Ref. [Hans-Thomu-Strabe %, 6000 Frunkfurt am Main 70, Germany])

Cassava, Women. Gari. Marketing. Income. Technology transfer,
Industrialization. Socioeconomic aspects, Slerra Leone,

Wowen in rural areas of Sierra Leone are asubsistence farmers. They
produce, among others, rice, vegetables, and cassava, the 2nd most
importent staple food after rice. Only processaing of cassava to gari, and
its marketing, offers a relatively secure income to women., Cassava/gari
has become more important as a cash crop with the increasingly unstable
provision of rice. In town arcas, motor-driven raspers facilitate the
production process of gari. Financially potent men huy the cassave crop
from the women, use new gari production technology, and thus achieve
advantages in prcduction for themselves., In the long run, thigs will mean a
shifting of the gari production into the txwn and into the hands of the
men. The women's progtuwm of u project of technical cooperation has
therefore tried to obviate this process bW direct assistarce of the women
producers of casuava and gari., Access to groups of women to croedits
enibled them to buy wa expercive, mot:r-drivea cassava rasplng macnine.
Difficultics encountered in the introduction of improved technology are
dlscussed as well aug the control measures neecussary to insure that women
are not puthed aside in thelr traditional branches ¢ ¢ production, (AS
{extruet))

0540
31679 KYOMO, M.L.; KESWANI, C.L. 1987. Structure and distribution of land
and corresponding ylelds of field food crops in Eastern and Southern
Africa. In Holmes, J.C., ed. Improving food crop production on small farms
ir Afriea, Rome, Food ond Agriculture Organization of the United Nations.
pp.54-69. En., Sun. En., 15 Lef.

Cavsava. Land use, Ferm size., Productior Tanzanla. Angola,

The different types of farm holdings in Fastern and Suuthern Africa are
described., Emphasis 13 glven to 9 Southern African Deve¢lopment
Coordination Conference countries: Angola, Botersana, Lesotho, Malawi,
Mozambique, Swaziland, Tanzania, Zambie, and Zimbabwe, Data on yields of
main food crops and otner selected characteristies are presented for each
country. Production data for cassava as a major staple per type of farming
unit are given for Angola (1581) and Tanzania (1983/84); data on area
planted and yields are also included for Tanzania. (CIAT)

0541
32060 LAKSHMI, F.R.; PAL, T.K. 1986. Trend of area, production and
productivity of cassava *n India. Agricultural Situation in India
H1(8}:609-614. En., 4 Ref.
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Cassava, Land use. Production. Productivity. Statistical data., Uses. India.

The changer in trends and growth rates of area under cultivation,
production, and productivity of cassava in India were studied. The effect
of factors such as area and productivity and their interaction on the totsal
crop production was also detcrmined. Although there are differences from
state to state, overall, Kerala has dominated in arca and production of
cassava. High growth rates of production in Tamil Nadu through d{ncreased
productivity, and in Andhra Pradesh throug" area expansion, have been
offzet by a negative growth rate of production in Kerala. There appears to
be little chance of the trend of cassava area and production fwproving in
Ferala; hovever, the wide range of eud unes of cassave in the starch and
starch-based industries and the potentials of cassave as an alternative
source in alcohol production and in arimal feed formulations have, in
recent years, generated an interest in this crop in same states where
cassava is of little importunce at present. 1f this interest is translated
into actual production the present declining trend in cassava production
can be expected to be reversed. (CIAT)

0542
32227 MAHUNGU, N.M.; KIALA, ¥. 1987. Nev priorities in cassava selection in
Zaire (Abstract). In Terry, E.R.; Akoroda, M.0,; Arene, 0.B., eds.
Triennial Symposium of the International Society for Tropicual Root
Crops-Africa Branch, 3d, Owerrd, Nigeria, 1986. Tropical root crops; root
cropy and the African food erisis: proceedings, Ottewa, Canada,
International Development Rescarch Centree, p.119. En., [Programme Mational
Manioc, Kinshasa, Zaire)

Casrava. Cossave programa. Hescorch, Zalie.

Sinee 1974 and the ereation of Prograwae National Mand oc (PRONAM), cassava
selection procedures have been reactivated {n Zairo. The principal
objectives of the program are the production of high yielding var. that are
resistunt te diseases and pests. At present, apart from these initial
selection eriteria, particular attention is being given to the quality of
the roots in terms of HCH content, dry wt., and the orgunouleptic qualities
of products consumed as vegetables. Photosynthetic effectiveness of leaves
at low sun exposures, morphologies nuitable for intercropping, and the
speed of growth of the clone at @ young age have also been conaidored
nelection eriteria in the present program. Thc methodology used to
evaiuute these various eriteris in alseussed. (Full text)

0542
31682 GJOMO, 0.A. 1987. The agricultural developoe it projects (ADP) in
Hieeria. 1n Holmes, J.C., ed. Improving food crop production on amall farms
in Africa. Rome, Food and Agriculturc Organization of the United Nationa.
pp.171-177. En., Sum. En.

Cassava. Develomment, Technology transfer. Seed. Root produvativity,
Marketing. Nigeria,

The objectives, organization, management, implementation, achievements, and
constraiuts of the Nigerian agricultur al development projects are
described; speclial reference is made to the Oyo North Agricultural
Development Project. Improved ca. sava planting materinl i1s men%ionec as 1
of the minikit components distributed to participating farmers., Yield
improvements from 1983 to 1985 as a result of the project are shown for
cassava and other crop components; for cassava, there was a 12 percent
increase from 1983 to 1984. 1In spite of the cassava production
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improvements, a major constraint has been the excess production for which
there are no markets., (CIAT)

0544
32084 POOKERD, P. 1985. (An econcmic analysis of field crop production and
crop substitution for cassava in Nakhon Kaichasima Province). M.Sc.
Thesis. Bangksk, Thalland, Resetsart University. 103p. Thai., Sum., Thai.,
En., 20 Ref.

Cassuva. Costs. Income. Prices. Land use. Labor. Thailand.

Using a linear programming model, the costs ond returns of cassava upd
possible substitute crops for the Nukhon Ratchasima Province (Thailand)
were studied. The area allocated to each substitute crop in order to
maximize returns to farmers was also determined. Toe following factors
were taken into account: 3.358,737 ral (6.25 rai = 1 ha) of field crop
land; 32,412,480 man-days of household labor; max, 1,566,700 rai for
cassave planting; min. 177,100 rail for red-hybrid sorghum planting; min.
3400 rai for mung bean planting; min. 187,500 ral for maize planting, and
min, 7000 ral for kenaf planting, Price sennitivity of cassava, red hybrid
sorghum, and mung boan was then analyzed. It was found that the area
allocated to different fleld crops in Nakhon Ratchasima, computed from the
basis modecl, 1s as follews: 1,566.700 ral of cassava, 3400 rai of mung
bean, 177,100 rai of red-bybrid sorghum, 1,604,600 rai of waize, and 7000
ral of Lenaf'. Tha results also indicated that there was no labor problem
int .thly field crop production. The price sensitivity analysis sbowed
that when the price of cassava was reduced to 0.41 Baht/kg (40 percent
reduction) maize would be grown as o substitute of cassava and, in case
the price of red-kybrid sorghum increased to 3.29 Baht/kg (30 percent
increase) or that of mung bean to 7.70 Baht/kg (10 percent incrcage), thern
farmers would grow the resp. crop at 1,817,100 rai. It was roecommended
that the goverrment allow the price of cassava to be adjusted by the market
mechanizm, If the price of cossava decreesed to 0,41 Baht/kg, faruers
would no longer grow cassava but maize {natead. Likewise, the goverpment
shonld recoamerd farmers to grow red-hybrid sorghum and mung bean when the
price of both crops increased to 3.29 and 7.70 Baht/kg, resp. (AS
(extract))

0545
30838 PORTO, M.C.M. 1986. Reflexos da politica agricola na cultura da
manuioca no Brasil. (Considerations on Brazil's agriculturzl pclicy
regarding cassava cultivation), Revista Brasileira de Mandioca 5(2):35-53,
Pt., Sum. Pt., En., 4 Ref., Il, [EUBRAPA, Centro Naciomal de Peosquisa de
Mandioca e Fruticultura, Caixa Postal 077, 4%.380 Cruz das Almas-BA,
Brasil)

Cassava. Cassava programs. Production. Statistical data. Consumption,
Econamics. Marketing. Maps. Brazil,

The importance of cansava as a focd, forage, and industrial crop in Bragil
is analyzed with respect to the low priority it has been given compared
with other industrial, epergy, and export crops. Data on cassava root
production and acreage in Brazil during the past 40 yr were compared and
yields were found to decrease, particularly after 1972, Toe factors land,
credit, and market are considered; cassava has received less credit than
other food crops, such as rice, beans, and maizeo, or industrial/export
crops, such as sugarcane and soybean, The markets are also limited since
cassava roots are maicly destined for the flour warket, which 1s currently
stable., Likewige, the per capita avallability of roots is decreasing
(89.73 kg/person/yr in 1978 to 76.7 kg/person/yr in 1982). (4iS)
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0546
30552 PURSADEE, K. 1982, {(The taploca starch markets and utilization in
Thailand). Hag.Sc. Thesis. Bangkok, Thailand, Kasetsart Univerasity. 118p.
Thai., Svm. En., Thai., 27 Ref., Il.

Cussava. Cassava starch. Consumption. Trade. Marketing. Industrialization.
Uses, Statistical data. Food products. Fconomies, Prices. Thailand.

The cassava starch industry in Thalland was studlied as well ag its local
depund and the trend of export markets, Long o labor-intensive cottage
industry, it has now developed into a modern labor-saviug industry along
with new technology. Existing cassava starch processing can be elasasified
into 2 categories: old and new technigues. In 1980, 125 cassava starch
factories were recorded. Host cassava starch products are exported to
Japan. USA, Taiwan, Singapore, and Hong Kong. Cassava sterch is also used
as @ major or supplementary raw material in Industries, Estimates in terms
of percentage of the total domestic consumption were as follows: MSG
industry, 22.12 percent; paper industry, 1%5.4%8 percent; textile industry,
9.37 percent; plywood industry, 0.99 percent; food industry, 27.34 percent;
and others about 8.91 percent. The rest was used for direct human
conaumption, The total demand for cassava starch 1s assumed to be equal to
the total production or «qual to the sum of the total quantity exported und
the total quantity consumed domestienl’y. Tn 1980, cxport demand and
domestic demand were about 59.62 and 40,38 [~rceut, resp., of the total
production. The total demestic demand can be diviave 1.t industrial
demand (84,31 percent) and direct humsn consumption demand (15.69 percent).
The results of the price elasticities indicate that tho elasticity of
export demand with respect to export price (f.o.b. Bangkok) is -0.39C, the
clasticity of domestie demand with rrspect to real wholesasle price 1s
~0.339, the elasticity of industrial demand with respect to wholesale
price 1s -0.298, which are all inelastic. ‘The elasticity of diract human
consumption with respect to real wholesale price, hawever, 1s clastic and
equal to -1,159. The future development of the cassava starch industry
greatly depends on new export markets und enhanced domestic upe. (3S)

o547
30564 RAHAJU, W.P. 1981. Diskual ubl Jalar. (A discussion on cresera),
Bulletin Penelitian dun Pengembangan Teknologi Pangan 3(i1):f9.-70, In.

Cassava, Preduction. Indonesia,

0548
31691 SANABRIA P., H.E,; TRONCOSO S., M. 1982. Estado actual y perspactivas
del cultivo de la yuca en loa Municipios de Falan, Fresno y Mariquita
(Tolima). (Present situation and prospects of cassava cultivation in the
muricipalities of Falan, Fresno, and Mariquita (Tolima)). Tesis Ing.Agr.
Ibagué, Colcmbia, Ualveraidad del Tolima. 95p. Es., Sum. Es., 17 ..f.

Cassava. On-farm recearch. Survey. Soclocconomic aspeets, Farm size.
Cultivation. Markeving. Incomes. Conaumption., Prices. Costs. Distribution.
Cultivara, Productivity. Lapor. Statistical data. Colombia.

A technical, ecvnamic, and sociol study was cooducted of the present
situation of cassava cultivation in the munieipalities of Fresno, Falan and
Mariquita (Tolima, Colcmbia) in order to design a developmental program
adjusted to the crops prospects in the reglon. In this coffec-greving zone,
cassava plays an important role in agricultural diversification -face
conditions are optimum for its cultivation. Cassava 1s grown in tie
tradit{onal fashion, without considering planting season, var,,
phytosanitary practices, nor fertilization, Although no agronamic
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practices are conducted, cassava is 18t regarding income return; if
agroncnic practices were performed, this profitability would be wuch
higher. A bhindrance to reaching this ohjective is the lack of wmarkets for
the product; cooperatives, wholesale provision markets, or indu-.tries that
purchase the production at prices that give the crop a certain steoility
are nonexistent, Most of the production is sold on-farm to middlemen, thus
avolding the transportation of cassava Lo market places, which is expensive
and difficult due to the laek of good roads. Addd tionally, Lhe selling of
the production in marketplaces results inp higher costs and therefore,
profita arc substantially reduced. Farmers need more guarantees and credit
facilities, These zones arce characterized for having very young
populations, with an intermediate educational level, Most agricultural
activities are mall-scale. Data available on land diatribution show a high
percentage of farms of 20 ha and less; this implies a low net benefit/farm,
The prevailing land tenaney system 1s that of oWwners, but tenants and
gettlers also exist. Almost none of thesc farmers Lzlong to social
orgunizations due to the deticient organication among themselvey,

(AS (extract)-CIAT)

0549
27638 SANINT, L.R.; R1VAS, L.; DUQUE, M.C.; SERE, C. 1984, Food consumption
patterns {n Colombiu-A eross sectional analysie of the DANE DRI 1981
household survey. In Centro internacional de Agricuitura Tropical. Trends
in CIAT Cormodities, Call, Colombia, Internal Document Economics 1.9,
pp.31-63. En., 8 Rer.

Caseava, Consumpticon. Income. Feoranles. Human nutrition, Statisticsl data,
Colombia,

Quantitative information on Colomhic censumption of different foods (among
then casseva) is presented ty regien, urban or rural sectoe, and income
strata in terms of physical amounts, contribution to protein and calorie
supply, and expendl ture rhare. The study was based on a c¢ross sectional
BUrVSy of 9000 houscholds undertaken by the Depte. Nacional Je Planeacién
and the Depto. Adminiztrativo Hacional de Estad{stica during the last
trimester of 1981, Data are also included on the estimation of inecome,
Irice and crosc-price clasticities for various types of foods of particular
relevance Lo CIAT rescarch by income strata, {(CIAT)

0550
25789 SEGUY, L.; BOUZINAC, S. 190. Une démarche expérimentale
d'élaboration de systcemes de production utilisables par les petits payrans
(Région du Cocals au Maranhao, Brésil). (Experimental provedure to work out
production systems for small faruers (Cocais ¢glon of Maranhao, Brazil).
Paris, France, Institut de Recherches ssronr ‘1ues Tropicales et des
Cultures Vivrieres, 50p. F , Swa., Fr., I1l.

Cassava, Cassava programs. Oa-farm research, Rotational arops, lice.
Technology transfer, Technology evaly .tion. Soclescoramic aspects.
Mechanization. Land preparation. Economics, Cultivaras, Herbicidea. Root
productivity, Brazil.

Research strategics were designed to provide in the short term alte-native
production systems for small farmers in Cocals (Maranhao, Brazil); cassava
was Iincluded as a rotational crop and as an associated systematized crop.
Both farmers and researchers participated in the design, Of the 2
production systems compared, the 1st was devoted te lmprove nommechanized
agriculture with a min. of investment in production media, and the 2nd,
mere advanced, involved l1ittle mapual mechanization associated with
mechanized land preparation, Each model inciudes a major component
involving agroeconanical aspects of production fagroclimatic factorsy,
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cropping schedules, produetion costs, net balance, and workday appraisal)
and support satellites in which the problems detected in the central
component ere adjusted {var., breeding, fertilization, and crop protection),
Among significant results obtained, the fol lowing alternatives are
highlighted: nomechanized cansava cul tivation usi ng traditional var. but
no fertilizer or herbicide application; mechanized cassava cul ti valion;
mechanized cansava cultivation with min, tillage, use of traditional var.,
no fertilization, and herbiclde application; cassava ir nowechanized
assocl ated systematized cropping: with urse of inmproved var., and
fertilizers, and application of hertieides; and cassava in nommechanized
aseocfated systematized cropping, with use of improved var., no
fertilization, and herc! . ide applicetion. The most profitable practice from
the viewpeint of woraday appratsal was fourd to be cusrava ia pure culture
(rormechanized or mechanized). Var., Rolenca Brrro wos cutstanding, with
yieldw of 30 t/ha, withoul frput, Ho perponse of cassava to N oor |
fertiiization wan obzerved §n the 1ot yro Finaluy, jrecrergences application
of fluancturon (% kg/ba) pave effective weed control., (C1AT)

OhH4H
31681 SHAO, FUM. 19857, The role of the small farming sector in food crops
proeduction in Tanvarda, In Helpes, J.0,, od. Liprwing feod crop production
ot small faro:s in Africa. PFome, Food and Apricul ture Orpanization of the
United Natfons. pp. ibG-15%5. En,, Sum. En., 18 Ret,

Cassava, Producticn. Productivity. Farming systewms, Socioeconomic aspects,
Statistical duta. Cassoava African mosate virus. Honorychellus tunajoa.,
Tanzand a.

The amall farming sector of Tanzania, whicn accounts for BC percent. of the
total food crops production on approx. 4§ percent of the total land area, is
deseribed.  Major productivn constraints are fdentificd and future
improveeent strategles are reccamended for the sector, Cassava io
fdentified as 1 of the major food crops grown by the mmall tfarming sector,
CAMD and Mononychellus tanajou are specific b4 alogleal factors limiting
castavi production, in addition to others which apply to all crops such ag
unreliable wand/or poor rainfull distributlon, failure of farmers to adapt
to changing enviromental conditions ond Lo adopt new technologles, low
Irdces, lack of Irrigation facilitica, insufficient selection of suitable
var., large poacharvest lessen, poor recearch-cxtension-farmer Jinkages,
poor extension services, and poor supply of inputs, (CIAT)

0542
31549 TESTART, A. 1982, Les tutercules son-ils aux céréals cemme la
sauvagerie oot o 1o cdvilination?. (Are tubers Lo cereals as savagery 1s to
civilization?). Journal dtAgriculture Traditionnelle et de Botanique
Appliquée 29(3-4#):349-3%4, Fr., Sum, Fr., En., 4 Ref,

Cassava. Econanles. Socloeconamic asjects. Cultivation, Storage,
Duveloment,

The reasons of soeldd inequalities, classes, and the State, obseived among
cultivators of cerecals and not among eultivators of tuber crops, were
investigated, and a hypothesis raised in relation to hunters-gatherers was
tested. This hypothesis ascerted that intensive food storage 1a one of the
maln bases for the develofment of soelal inequalities. (CTAT)

0553
31655 TORO M., J.C. 1978, Suggested guldelines for conducting regional
triala, In Daminguez, C., comp. Intensive Trai ning Course on Research for
Cagsava Produetion, Call, Colowbin, 1978, Papers presented. Cali, Colombia,
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Centro Internaclonal de Agricultural Tropical. v.1,pp.389-407. En., 4 Ref.
También en Espahiol.

Cassava, On-farm research, Field experiments, Technology evaluation.
Planting. Harvesting. Timing. Seed. Spacing. Land preparation. Weeding.
Ingect control., Diseases and pathogens. Injurious insects. Injurlous mites.
Dry matter. Starch content. Cultivars, Selcction. Colombia.

A complete set of guldelines is provided for conducting cassava regional
trials. In addition to general guldelines on site selection, exptl. design,
planting and harvesting time, and others, apeclfic recommendations are
glven on technology to te used for the different agronamic practices
roquired, datea collection, disease and inscet damage evaluations, trial
methodology, and strategics for selecting promising var., (CIAT) Sce also
0398 OUAG o447 oWve  OMBO  ONBT 0423 0525 0526 0566 0575 0578

KOO OTHER ASSOCIATED COMMOD1TIES

K01 Rotational Schemes and Intercropping

0554
31656 CAETANO, L.¥.; SILVEIKA, A.d. DA; VIEIRA, C.; CARDOSO, A.A.; TELES,
F.F.F. 1984, Comportamento de cultivares de mandioca e de feljao em plantio
consorclado, (Performance of cassave and bean cultivars in associated
cropping). Kevistu Ceres 31(1704):120-135. Pt., Sum. Pt., En.. 15 Ref., Il.
[Central de Experimentucao c Pesquiras de Linhares, 29.00 Linhares-ES,
Brasit)

Cassava, Intercropping. Beans, Planting. Spacing. Root productivity. Plant
hefght. Stemus, Foeliage. koots, Dry matter. Plant development, Harvest
index. Cultivara, Brasii,

A cassava/uean assoelated cropping trial was carriced out in Coimbra (Minas
Cerals, Braxil) using a (3 x 2 x 2) + 2 factorial: 1y 2y and 3 rows of
teans planted between the cassava rows; 2 bean cv, (Negrito 897 and Preto
Sescenta Dias 53) and 2 cassava cv. (Branca de Santa Catarina and Iracema)
were used in additio» to 2 treatments (cassava cv. in sole cropping). Bean
cv. were also plunted as sole crops, but in separated plots, Causava was
spaced at 1,40 m tetween rows and 0.40 between plants within the rows,
Bean planting density was 15 seeds/m. Rean cv, Preto Sessenta Dias 53 was

harvested 6% days after planting, wl ¢ cv. Negrito 897 was harvested at
90 days and cassava at 9 mo. Tne re *'am of cassava root production,

caused by bean cv., averaged 2%.1, 3u.¢. aud 48.2 percent with 1, 2, and 3
bean rows, resp. Bean yicld increased from 17.3 to 37.9 percent with
increasing no. of rows, resp. Cv. Preto Sessenta Dias 53 yielded less and
campeted less with cassava, possibly due to its early maturity and low
plant height. Cassava/beans assoelated eropping was efficient, giving LERs
above unity. (AS)

0555
30840 CERETTA, C.A.; SILVA, P.R.F. DA 1986. Sistemas de cultivo de
mandioca. 2. Consorciada com girassol. (Cassava cropping systems, 2.
Intercropping with sunflower). Revista Brasileira de Mandloca 5(2):65-81,
Pt., Sum. Pt., En., 38 Ref., Il. [EMPASC-CPPP, Caixa Postal 151, 89.800
Chapec6-5C, Brasil]

Cassava, Intercropnipg. Sunflower. Monocropping. Spacing. Root
productivity. Fo-f.pr. Harvest index. Land use, Plant height. Timing.
Brazil,
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To evaluate the efficiency of different cassava-sunf{lower intercropping
systems, a fleld expt. was conducted during the 1984/85 crop year in Guafba
(Rin Grande do Sul, Brazil). The systems were: sunflower sole cropping
(0.7 x 0.28% m) (a); cassava sole cropping, spaced at 1.2 x 0.6 w (b); 2.0
x 0.6 x 0.6 @ (c)y and 2.8 x 0.6 x 0.6 m (d); cassava/sunflowcr
intercropping with 1 {e), 2 (£}, and 3 (g) rows of sunflower planted
between cassava rows sown at the same spaclngs of system (b), (e), and (d),
resp. The decrease in sunflower grain yield in the intercropping system
varied from 2% to 38 percent in relation to sunfiower sole cropping due to
assave competition, reduced density, and different plant arrangements, On
W,y castave root and acrial part yields in the cassava/sunflower
Intereropping vystem decreaced 59 and 40 percent, resp., in relation to
castave sole cropping, due to sunflawer campetition,  The LER were 1,28,
1.16, @ng 1,19 for the cassava/sunf'lower Loterceropping  systems (e), (£,
and (g}, resp. Results indicate that sunflower was the dominant crop in
the fptercecening aystem, (AS)

S

0554
30220 BIUMAL, BLC; IEROIGU, JUE.G. 1987, Erfect of cassava introductioun
time inte mafve on Intererop yields (Abstract), In Terry, E.R.; Akoroda,
HoGoy frene, OB, ede. Trdenntal Symposium of the International Soclety
tor Tropieal Koot Cropr-atrica Braneh, 3d, Owerri, Kigerfa, 1986. Tropical
root crops; root cerops and the AMrefcan food erisls: proceedings. Ottawa,
Canada, International Develojment Reccorch Centre. po34, En.
{Interpaticrad Inst., of %tropdeal Agricultuore, POMJE. 5370, Oyo load,
Ttadan, Nigertial

Casrave., Intercropping, Malze, Planting, Timing. Nigeria. Zaire,

The time of plunting for ceanava fn flexible; however, malze must be
planted within & narrew time span to maximize blolopical yield, In a
cassava/malze intercrop, ca va entablithment through maize may be limited
by chaddng and un carly cersation of rain.  To determine the flexibility of
cussuva planting time, cansave was introduced through madlze in 2
emvirotments in Nigeria and Zaire., More efficlent land use was attained
with cassava/maize intercropping regardlesys of the time of cassava
introduction. Early introduction (plenting on the same day to 5-8 wk.
delay) resulted in no cassava yield reduction, The limits to cassava
introduction time aprear to be related to the duration of rainfall. Malze
yield was not affected by the cassava var., or the date of cassuava
introduction, (Wull toext)

0557
31685 FISHER, N.M, 1987. On-farm rescarch with complex mixed and meltiple
cropping patterns. In Holmes, J.C., e¢d. Improving food crop production on
amall farms in africa. Rame, Food and Agriculture Organization of the
United Nations. pp.233-239. Er., Sum. En., 6 Ref., Il.

Cassava, On-farm rescarch. Cwitivation systems. Relay cropping. Malze,
Spacing. Africa. Nigeria,

Four techuiques arc desceribed which have been found useful for on-farm
research with the complex cropping patterna of West Africa. Ideas are

of fered on how to identify., describe, nalyze, and improve cropping
patterns. Example diagrams of cropping patterns including cassava are
given on how to illustrate crop relationships in time and space, An example
of a step-wise design of an on-farm trial using fertilization aad improved
var. in the maize/cassava relay cropping pattern is presented. (CIAT)
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0558
32219 IKEORGU, J.F.G,.; ODURU:WE, S.0. 1987. Increasing the productivity of
cagsava-maize intercrops with groundnuts (Apios hypogea) {Abstract), In
Terry, E.R.; Akoroda, M.0.; Arene, 0.B., eds. Trienpial Symposium of' the
International Soeciety for Tropical Root Crops~Africa Branch, 3d, Owerri,
Nigeria, 1986. Tropical root crops; root crops and the African food crisis:
proceedings., Ottawa, Canada, Internatlonal Development Research Centre,
p.34, En. [National Root Crops Research lnst., Umudike, P.M.B. 7006,
Umuahia, Nigerial

Caussava. Intercropring., Maize. Groundnuat, Planting. Spacing. Nigeria,

Studies were Initiated in 1983 to investigate the effects of ir' ercropping
cassava, maize, and groundnuts in a low fertility soil on the yield of the
component species, the gross econamic returns, and the total productivity
of the land. Where the groundnut population did not exceed 100,000
plants/ha, cassava/maize and cassava/groundnut intercrops yielded as much
caszava root as did cassava alone, Cassava root yleld decreased by 20
percent in a canssava/malze/greundnut intercrop where the groundnut
population was equal to or greater than 100,000 plants/ha. The low maize
yields in mixed cropping systems were attributed to the 50 percent of sole
crop population used. The yleld of maize grain/plant did not differ
between cropplng systems. Groundnut populations of 50,000 and 200,000
plants/ha caurved significantly low pod ylelds of 67 and 78 percent, resp.,
when intercropped with cassava/malze.  The corresponding reduction in
groundnut yield at 100,000 plants/ha was only 10 percent. This study
indicated that a ceasava/meize/groundnut intercrop is more productive than
cassava/malze or cassava/groundnut intercrops, provided the groundnut
population is less than 100,000 plants/ha. (Full text)

0559
32065 INTERNATIONAL RICE RESEARCH INSTITUTE. 1985. Cropping systems. In
International Rice Research Institute. International Upland Rice in
Indonesia, 1985. Monitoring tour. Heport. Manila, Philippines, pp.19-20.
En., Il.

Cassava. Intercropping. Groundnut. Cowpea. Rice. Sumatra,

A new cropping pattern recently introduced in the poor, :.cid soils and wet
celimate of Lampung, Sumatra, is descrilbed. Fiprst malze is planted in Oct.
(beginning of the wet season) and 2 wk. later upland rice; cassava in then
planted 1 mo. later (Nov.) belween maize plants in every other row of maize
(400 x 50 cm spacing). After rice is harvested, peanuts are planted, and
after peanuts, eowpea or ricebean, The introduced cropping pattern is
illustrated in @ rainfall x mo. histogram and has given high, stable yields
and ifnercased 3 times farmer profits, (CIAT)

0560
32082 KLINTONG, S. 1985. (Nutrient content of Eucalyptus cemaldulensis
Dehnh. and agricultui-al crops planted in agroforestry system). M.Sc.
Th~ :1s. Bangkok, Thailand, Kasetsart University. 91p. Thai,, Sum., Thai.,
En. %3 Ref,

Cassava. Intercropping. Fucalyptus, Forestry. Canopy. Leaves. Roots.
Mineral content. P, N. Ca. Mg. K. Blomass production, Nutrient ) s,
Thailand.

Twenty-four sample agroforestry plots (20 x 20 square meters in size) were
temporarily set up in Srisakael Province (Thailand) using treatments with 4
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replications. Vtucalyptus camaldulensis was the primary crop and 6 crops
(upland rice, maize, muug bean, groundnut, kepaf, cassava) as treatments,
Soll analysis indicated that the sofls were acidic and infertile
(0.93-1.58 percent OM, 0.3-0.8 percent N, 0.3-48.0 pw P, and 4-24 pmm K),
Soil Ca and Mg levels tended to be relatively high. 1Ino general, surface
$0il (0-15 ar) was more fertile than the subsoll (15-30 cm). Except for P,
nutrient conen. were found highly significant for both different parts of
the same crop and differect crops of each plant cemponent.  Higher nutrient
conen. were observed 1n aerial poarte campared with the resp. root systems,
For cascava, leal conen, were higher than stem concn., which in turn were
higher than root conen. N conen., was higher than Ca which was higher than
Mg and Kj P conen, was the lowest. Of the intererops, puny tean contained
the mux, percentages of these % elements (21.27), followed by groundnut,
kenaf, malze, cassava, and upland rice (19,84, i2.07, 11.42, 11.21, and
7.90, resp.}.  Max, total blemass was recorded for cassava {1107 kg/ral),
follewed by upland rice, mung tean, maize, proundact, and kenaf (6CE6, 600,
W6, 234, ana 172 kg/rat, resp.).  Nutrient losses due to harvesting of
cash crepr, eatimated frem thefr biomass and nutrient conen,, chowed that
the ameunes of these S elemsnts lost were 11.83, 10.7%, 9.54, ©.89, %.16,
and 1.1% kg/rai for cassava, groundnut, wung tean, upland rice, mafuze, and
kenafly resp. Cash crops recommended on the tasis of benefit:cost ratio
were upland rice, followed bty mung tean, proundnut, castavia, malze, and
kernaf. (AS (extract))

0561
32207 LEINNEI, D.E, 1688, Proyecto de siembra de yuca en franjas en Berin,
Africa Oceddental, (Strip cassava planting, project in Benln, West Africa).
Yuca Boletin Informative 12(1):17-13. Es., Il.

Cassuva, Cultivation systems. Bendn.

A projeet to plant cassava 1n al ternite gtrips with Leucaena leacocephala
or Cajanus calan in Benin is briefly descerited. The project  aims at
developing erop management practices that provide muleh for the crop,
preserve aoll moloture, reduce water streses, provide nutrients, and control
weeds., (CTAT)

0562
30835 MATTOS, P.L.P., PE; SOUZA, A. DA S.; CALDAS, K.C. 1586, Cultivo
consorclade de mindloca com ecavpl, (Cassava intercropped with cowpea).
Revista Brasiledra de Mandicea S(2):7-11. PL., Sum. Pt.. En.y 5 Ref.
[EMBRAPA-Centro Huaclonal de Perquise de Mandioca e Fruticultw-a, Caixa
Postal 007, 44.280, Cruz das Mlmos-BA, Prasiil)

Cassava, Intercropping. Cowpea. Spacing. oot productivity. Starch
productivity. Brazil,

To Increase farmer income s, [ow spatial arrangements of cassava (ev. BCM
116) intercropped with cowpen (ev. Plluiba) were tested during 1982-83 at
Estacao Exptl. de Fruticul tura Tropieal in Conecicao do Almeida (Bahia,
Brazil). A randauized block design was used and treatments conunisted of
cassava planted in double rowsa spaced at 2.0, 2.%, and 3.0 m, intereropped
with 4, %, und 6 rows of cowpedn, resp,  Cassava planted in double rows and
intercropped with 2 cowpea crops in subsequent years had higher ylelds than
vhen intercropped in single rows (1.0 x 0.6 m). The bLest spatial
arrangements for cassava root yield were 2.0 x 0.5 x 0.5 and 2.0 x 0.7 x
0.7 m with U rows of capea. Best results for cowpen were obtained in
pure crops and when intercropped with cassava spaced at 2.0 x 0.6 x 0.6 m,
2.0 x 0.5 x 0.5 w, and 2.0 x 0.7 x 0.7 m with § rows between the double
rows, (AS)
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0563
30438 MBA, C.A. 1985. Intercropping castava (Manfhot euculentn Crantz) and
cowpea {Vigna unguiculata (L.) Walp.) at difrerent planting patterns in
South~Weztern Higeria. Dr.Sc,Agr. Thesis. Berlin, Went Germany, Institute
of Crop Selence. Techmcal University Berlin, 132p. Fn., Sum. En., De., 77
Ref., I1.

Casvava. Intereropping. Cowpea. Planting. Spacing. Srowth. Plupt height,
Root productivity. lLeaf arca. Roots. ey mattler, Nigoeria,

Three field expt, or Casinvi-coipea o wreropping were carried out at the
International Inutitute of Tropleal Apriculture in Ibadan, Nigeria, from
Lec, 1981 to Nov. 1983 during the dry, miajor, and minor rainy scasons,
Branthing cassavie var, TME 0570 was intereropped e¢ither with the
determinate cowpea var. 1Vx 3736 or with the indeterminate cowpea var., TVx
B0 at different planting patterns: within row, alternate rows, and
alternate double rows.  Sole erops of cassava and covpea at 136,000 and
50,000 planta/ha, resp., were planted as control, Ceowpea var, complete
their M fe eyele 1n about 3 mo. while the ecassava varp, generally becomes
due for harvest as feom 12 mo. after planting.,  The eftect of the different
planting patterns on the component crops and the extent the Intererop
cassava overcime Lhe adverse cowpea ccapetition of the ecarly prowth phase
were detertnitned,  Puring the intercropping peried, cequential harvesting
and obiervation detes wero chosen using the cawpea prowth stages as
eriterta,  After the cowpea harvest, campling dutes were et at 3-mo.
fntervals,  In addition to the rield trials, o container expt, was set up
10 which cowpea plantye were romoved at 2%, 3%, 45, 60, 80, and 90 days
after planting,  The expt. was harvested al 90 days,  Hesults indfented
that growth and yield were influenced by weather conditions, especlally the
water reginme.  Apparently, high rainfall was moere conducive for the
vigorous cowpea prowth aud that consequently cansed more suppression of
cacsava.,  The reduction of cassava total DM yleld was related to the cloge
planting distances.  Under optimum water regime, competition for the
atoveground growth resourcer, presumably light, was more pronounced, But,
under limited water supply, the competition for water was prominent: cowpea
used its deep and extensive root cystem to explore effectively the
available soil wolsture to the detrior au of cassava. After cowpea harvest,
the ability of cassuva Lo wercome t rarly growth competition depended on
the extent of the grovth suppressfon 2t suf fered carlier, 1n addition, it
appeared thet plant growth vigor in alternate double row intereropping
determined whether the root cystems of both crops lnteracted effectively or
not., This, in turn, determined whether intercropping was beneficial or
not. These refleceted on cassave  fresh storage root ylelda at final
harvest. lNowne of the methods of yleld assesrment seemed to have
satisfactorily fndicated yield advantape of the Intercropping. A
combination of relevant models i1a, Lherefore, essential for the conclusive
vield advantoge to be identified. (AS (extraet))

0564
31657 MENPOZA, T.C. 1986, Light dinterception and totul biomass productivity
in sugarcune intercropping. Philippine Journal of Crop Science
11(3) :181-187. En., Sum. En., 16 Ref., 1. [Dept. of Agronomy, College of
Agriculture, Univ. of the Philippines, Los Bafos, College, Laguna,
Philippinenl

Casgava. Intercropping. Sugarcone, Fertilization. N. P. K. Light. Spacing.
Productivity. Philippinea.

In this study ifnvelving sugarcane Intercropped with soybean, mung bean,
peanut, maize, cweet potato, und cassava, the observation that
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intercropping leads to significantly higher total productivity was found to
te true only under the two following conditions. Firstly, coamputed on a
per month basis, the DM productivity was only higher during the full growth
duration of the Intercrop. This was attributed to the slow gr wth feature
of sugarcaune witnin the st 2-3 mo. The carly built-up of LAI due to tLe
faster girov'th of intcrerops shortened considerably the t:i¢ for tue crop
cavopies Lo intercept incoming radiation. Secondly, even 11 coupatible
intercr«-y comtinations, greater biemass productivity was only true under
low tc av. fertilizer and cultivation irput application for sugarcane but
rot in the medium high to hih level of input application. (aS)

0565
31673 MulOZ A, F. 1967, Influencia del nmero de tallos y de la dis*ancia
de siembra entre plantas de yucae, aolve €l rendimiento on agsoclo con mafiz.
(Imfluence of stem wmber and plentine distance of cassuva «p yilelds in
assoclated cropping with maize). Teeds Ing.hgr. Palmira, Colombia,
Universidad bacional de Colombla. 143p. Fs., Sum. Es., En., 43 Ref., I1.

Casgava, Intercropping, Maize. Monocropping. Stems. Flanting., Spacing. Root
productivuity. Leaf area. Plant height, Harvest fndex. Jclombia,

The effect of the no. of cansava stems on ylelds when grown in association
with maize, in different epatial arrangemeats, was studied at CIAT-Palmire.
Casseva var. THC-H0 and maize hybrid #-211 were used.  Three exptl. factors
were studied: cassava planting distance (0.8, 1.0, and 1.2 m); cropping
system (sole croppaag and in ascoeciation); apro no. of cassiva stems (free
growth, 2 and 1). A split plot design with U replicates wo. used, and lcaf
area and plant helght werc measured monthly for both maize and cassava;
crop ylelds were estimated at harvest, The reaueticn in the no. of cassava
stems redaccd cae ava ylelde, although not  significantly. Planting
distance affected carsava ylelds Jifferently in both cropping systems: in
wonocropyed cassava higaest ylelds were obtalned at the zlosest planting
distance (0.8 m), whereas in assoclation with maize highest cassava ylelds
were obteined at the intermediate distance (1.0 7), protably Jdue to the
different leaf area development patterns i each system.  Cassava plants in
assoclalion had greater leaf area development than monceoropped plants, and
thercfore the coupetition between plants was greater and greater interplant
distances were required for Increac:d ylelds, hoot rot was significantly
reduced in those treatments in which the no. of stems was reduced to 1.
Maize leaf area, jlant height, and yleld were rot significantly affected by
the competitior due to canssava when both ssccles were intercropped. The
LER/LER values of associated cropping sytems were always above 1, (AS
(extract)-2IAT)

0566
31696 NaNGOTI, N.J.K. 1987. Objectives and achievements of on-farn
deporstrations and trialr of improved production technologr of field crops
in Easterr and Northern Uganda. In Helwmes, J.C., ed. Impsoving food crop
productior o= amall farms in Africa. Rome, Food and Agriculture
Organization of the Umited Nations. pp.2B2-288. En., Sum. En., 6 Ref.

Cascava. On-fars research. Technolopy evaluation. Intercropping. Cowpea,
Groutdnut. Pianting. Uganda,

The opjectives o Lhe Adaptive Research Program in Eastern and Northern
Uganda are presented, as well as results of the 1986 trials conducted at
different sites. In the cassava/coWpea-groundnut intercropping trial in
Oburin, Akoboi, and hawod, broadecust planting of Lie grain legume
(traditional mcthod) was compared with -ow planting (improved method).
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While cassava yield results cre pending, row planting of grain legumes mora
than doubled the yield of the broadcast-sowan plots. Muasurements of
cassava plant height indicated, however, tuat row planting with cowpeas in
particular reduced cassava growth more than broadcas:. sowing. The results
so fur indicate that row sawing will be more profitable than broadeast
sowing. The op-farm trial program tor 1987 is briefly described in whicn a
cassava plant population density trial will be conducted. (CIAT)

0567
31644 NURESA S., M. 1980. Evaluacidn de slstemas de cultivos miltiples e
intercalados en mafz, arroz, soya y yuca en Tingo Marfa. (Evalusntion of
nultiple cropping and intercropping systems with maize, rice, aoybeans, and
cassava 1n Tingo Maria). Avances en Investigacién no.4:1-19, Zs., 3 Ref.

Cassava. Intercropning. Malze. Rice. Beans. Monocropping. Pranting. lioot
productivity. Harvesting. Timing. Peru.

The effects nf the assoclated cropping systems used by farwers of the Tingo
Murla reglon (Peru) on the yislds of the coapon2nt crops (among them
cassava) in expt. planted {n July 1977 at the Tulumeyo Exptl. Station were
studied. Scven cropping systen trealments were investigated, 3 of which
included cassava var, La Negra: maize/rice/cassava/teans and
malze/beans/cassava/rice in association, and monocropped cassava. Three
different mcnocropped cassava plenting systems were aluo studied, namely,
on the flat, on ridges and in mounds. No slgnificant differcnces in fresh
root ylelds were obscerved between the traditinonal planting system on the
flat (28.6 t/ha) and planting on ridges er in rounds (31,2 and 35.3 t/ha,
resp.). No statistically significani differences vere feund tetween root
yields of the 3 cropplng systems. moize,beens/cuassava/rice yielded 31.55
t/ha followed by menocropped cassava with 28.82 t/ha and
malze/rice/cassavc/beans with 21,45 t/ha. Of the 7 sysntews, these 3 were
the most productive and eff'lelent; however, planting 1 of either
asaoclation would allov farmers to obtain other crops for consumptior and
additional income before harveating cassava (Y mo. growth cycle). (CIAT)

0568
30815 SAJISE JUNIOR, G.E. 1983. Effect of intercronoping and tiliage
practices on crop productivity and soil conservation. M.Sc. Thasis.
College, Laguna, University of the Philippines at Los Bafou. 124p. En.,
Sum. En., 8% Ref., Il.

Cassava. Intercropping. Mung bean. lLand preparation. Soil pnysical
properties, Soil impoverishment. Frosion. pH. Food energy. Cultivation
systems. Productivity. Soil water. Soil conservation, Costsa, Income,
Econamics. Philipypines.

The effect of the cropping pattern (mcnoculture and intercropping with mung
beans) and tillage practice (conventional and furrow tillage) on caszava,
sugarcane, and maize productivity, surface runoff, and soil and nutrient
losses was investigated at La Granja Exptl. Station in La Carlota City
(Negros Ceceicental, Philippines) between July 19871-May 1982, Cassava <as
found to be the crop most tolerant to acld solls, significanily

outylelding the others in calorie production (54.78 M/hu) when monocropped,
and together wlth maize, aluo significantly reduced soil, water and
nutrient losscs. While monocuiture resulted in significantly higher
calorie yields, intercropping was found to glve higher LER values and lower
zoli, water, and nutrient losses; the lowent values wera for cassava-furrow
tillage, cassava intercrop, furrow-interciop, and cassnve fatercrop-furrow
tiliage. Vol. a.d percent runoff were “ound to be sipgnificantly low in
cassava-conventional tillage and maize intercrop. The highest net return/ha
was for the cassava intercrop-furrow tillage combinaticn. (A3)
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0569
31677 SATJANATA, S.; PARTOHARDJONO, S. 1985. Increasing the production of
food crops in the upland areas in Indonesia. Indonesian Agricul Lural
Researct and Develomment Journal 7(3-4):49-53. En., 6 Ref., I1. [Bogor
Research Institute for Food Crops, Ministry of Agriculture, Bogor,
Indonesial

Cassave, Intercropping. Maize. Rice, Groundnut. Soybean. Technol oyy
transfer. Technology evaluation. Planting. Spacing. Fertilizers.
Productivity. Tndonesia.

The process of technology transfor is disicusred.  Problems and objectives
of field trials and the formulation of & technological packag:. involving an
interercp pattern of maize 4 upland rice or cassava followed by groundnut
and cowped ace discursed.  General recaomendations are yiven for dif'ferent
cropplng patterns in terms of crop conbinations, spacing, no. of
seeds/hill, and fertilization rateas. Demonzstration plots (0.1 ha) and
farsz (3-%5 ha) are deseribed. Cropplng patterns formulated and av. yields
oltained btefere and after the introduction of an intensification program in
Jave are cxamined; percentage increase for cassava in the upland rice +
maize + eassava cropping system fallowed by soylean or groundmut was 87,8,
The formation of & farmery group in Nerth Sumatra is mentioned; .rea
cultivated ard food production have fnereased. (CIAT)

0570
308845 SCHIOCCHET, M.A. 1986. Mandiocs consorelada can milho, feijao ou
arroz de sequedro rno Oesto Catarinense. (Cassava intercropped with maize,
teazns, and upland rice in westeen Santa Catarinaj, Revista Drasileira de
Mandioca 5(2):113-114, PL., 1 Rer. [Pmpresa Catarinense de Peiquisa
Agropecudiric, £,4., Caixa Postal D 76, RO, 800 Chapecl=5C, Brasfl]

Cassava, Intercropping. Ma‘ze, Leana. Rice, Cultivation systems. Root
productivity. Spacing. Brazil,

The effect on ylelds of intercropping cassava In si ngle (0.60 x 1.20 m) or
double (0.60 x 0.60 x 0.80 m) row: wih malze in double or single rows or
beans or upland rice in triple, doul e, or single rows, was cvaluated in
Chapee6 (Santa Catarina, Brazll) in 1984-85, Single rowas of intercrops were
always plented within single cascava rows, while multiple rows were planted
within double cassava rows., No rice ylelds were obtaired due Lo water
deficiencies during the expt. Cassava yield reductions varied depending on
the intercrop and plant density; the hipgher the den: ity of the intepcrop,
the higher the competition feor cassava and the lower the yields of the
igtercrop. The most competitive intererop wio maisze: from 27,134 kg
roots/ha obtained from cacsava menoerops in double rows, intercropped maize
to double and single rows reduced cassava vielcs to 13,700 and 14,07%
kg/ha, resp. The best intercropping systems with cassava in terms of LER
were with teans (1.28, 1.26, and 1.33 for cassava with beans in single rows
and casreava with beans in deuble and triple rown, resp.; casrava yields
were 21,980, 18,261, «nd 16,200 kg/ha, resp.). Monccropped cassava yiclds
in single row: (28,708 kg/ka) were similar to those of monocropped cussava
in double rowa. (J1AT)

0571
29522 ZAFERA, AN.; POMILK, M. TAFFIN, G. DE 1986. Premiers résultats d'une
expérience d'association cocotiers-cuitures vivricres en Moyenne Cote
d'lvoire. (Initial results of an intercropping experiment of coconut with
food crops in central Ivery Coast). 0ltagineux 41(8-9):381-367. Fr., Sum.
Fros Enoy Es.y 3 Ref., 1.

Caszava. Intercropping. Rotational crops. Coconut, Income. Tvory Coast.
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A multisite coconut/food crop intercropping expt. was set up in 1982, in
collaboration with 4 planters in Ivory Coast., Results indicate that in
spite of a few practical problems, intercropping for 2 yr can favor cocounut
growth and develoment when food crops are correctly maintained and young
coconuts protected from rodent attack. Recommended crops for intercropping
are yam. cassava, sweet potato, groundnut, and maize. In the 2nd yr,
Pueraria Javanica is scwn as a catch crop under maize which terminates
intercropping. Well managed, intercroppd-ig will be financially rewarding
for the feraer. Special extension efforts are, however, necessary at the
farmer level. Aftereffects of food crops on nut production will be
observed., (AS) See also 0399 0423 0442 0459 0533 0534 0539 0542
0545 0559
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0076
0221
0238
0305
0352
0413
oh75
0553

0021
0096
0133
0251

0367
0u9Y

ocu2

LYE

0081
0224
0239
0306
0354
Ol 14
0488
0565

0030
0098
0134
0254

102

0264 0267 0271
0353 0375 0381
0420 0432 ou81
0503 0507 0515
CASSAVA FLOUR
0151 0163 0173
0502

CASSAVA MEAlL
0137 0337
CASSAVA STARCH
0019 0146 0150
0376 0493 Q495
LEAVES

0115 0116 0242
0415 0417 Qh2h
0492 0560
ROOTS

0010 0012 0052
0257 0290 0311
0408 0410 ol1s
0441 ou4y 0487
STEMS

0100 0128 0239
0416 0429 0440

CONCENTRATES
0483
CONGO

0283 0291 0295

COOKING
0323
COPFER
0014 0258

COPTOTERMES
INSECT CONTROL

BIOLOGICAL CONTROL

0469
INSECTICIDES
0469
PEST DAMAGE
0469

CORTEX
0490
COMPOSITION
0175 0520 0521
USES
0175 0333 0521

COSTA RICA

0276
0407
ok8s
053z

2199

0154
0496

0290
0429

0058
0343
0416
C520

0243
ohh

0403

0323
o1
0486
0553

C373

0155
0497

0337
ol4o

0175
0Z48
0424
0s21

0290
0487

0461

0011 0028 0146 0227 0365

CRYOPRESERVATION
0400

0324
0418
0500

0377

0193
0499

o404
0483

024
0360
0429
0563

0293
0554

0347
o419
0501

0445

C3hy
0522

o410
0487

0252
ooy
0438

ox10



cuBa

0032 0035 0036 0037 0039

0097

CULTIVARS

0003
0031
0049
0061
0099
0161
0195
0232
0273 0290
0416 oh71
ADAPTATION
0006 0015 0018 0025 0020
0317

AGRONCMIC CHAKACTERS
0024 0096

ECOLOGY

0088 0167 0197

GERMPLASM

0018 0276 0390
IDENTIFICATION

0276 0313 0318 0321 013
ROOT PRODUCTIVITY

0026 0030 0046 0080 0087
027% 0312 0390 0402 0408
D440 0841 0HE6 0550 0554
SELECTICN

0086 0000 0280 0289 0311
0317 0320 0354 0404 0430
0553

STARCH PRODUCTIVITY

0267 0276 03%4 0
TOXICITY

0197

0012 0013
0037 0039
0051 0052
0072 0078
0115 0128
0176 0177
0222 0223
0252 0255
0394 0399

0005
0029
0oug
0058
0098
0156
0185
0229

0009
Cco34
0050
2067
0115
017y
c201
0244
0343
0548

CULTIVATION

0001
co17
0024
0031
00U4
0084
o171
0223
o242
0258
026%
0273
0390
ohok
ou23
ohs2
ous2
0501
0533
0555
0565

0006
0019
0026
0034
0046
0090
0196
0228
0253
0260
0268
0268
0395
0407
ouzs
0435
0458
0520
0548
0557
0567

onot
0018
aogs
0033
0045
0087
0186
0226

243
0259
0266
0279
0353
0406
J424
0433
ohss
0515
0537
0556
0566

0067 00N
0020 0021
0027 0028
0038 0040
0048 0050
0094 0096
0201 0214
0227 0239
0254 0255
0261 0262
0269 0270
0367 0378
0296 0398
0418 ou20
oh26 ohzv
0430 0437
ou72 0475
0523 0530
0550 0552
0558 0562
0569 0570

0050

0014
0043
0053
0094
0141
0181
02ch
0265

0409

0047

0240
0423

0313
0450

00°5
0022
0029
001
0072
0100
0221
0240
0256
0263
0271
0381
0399
chen
0428
0438
0494
0531
0553
0563

0066

0019
0045
0056
0095
0145
0182

226
02711
0415

0091

0243
o426

0314
ouTh

0016
0023
0030
0043
0080
0132
0222
0241
0257
0264
0272
0389
0402
o422
0129
oh4o
0497
0532
0554
0564

103

CULTIVATION SYSTEMS
0027 0038 0086 0087
0259 0429 0537 0557
FALLOWING
0254 0389 oh22
INTERCROPPING
0024 0028 0029
0072 0088 0090
0223 0224 0225
0271 0381 0390
0427 oUl2 0459
0554 0555 0556
0563 0564 0565
0570 0571
ROTATICNAL CROPS
0040 0279 0389 0393 0395
SHIFTING CULTIVATION
0533

0101
0561

0196 0197

0041
0201
o227
0396
052

0559
0567

0042 0047
0221 Q222
0228 0263
0399 o423
0530 0533
0560 0562
0568 0569

0031
0095
0226
0394
0524
0558
05€6

0524 0550

CULTURAL CONTROL
NLE59 0468 04E9

CULTURE MEDIA
0062 0063 0154 0420
TISSUE CULTURE
0400 040% 0409

CUTTINGS
0066 0113 0265 0270 0273 0279 C412
GERMINATION
TIMING
023
GRAFTING
0241
PROPAGATION
0214 0239 0241 0268
ROOT PRODUCTIVITY
0032 0035 0036 0080 0214 0241 0287
0439 0U66
SPACING
0043 0201 0288 ous2

CYANIDES
HUMAN HEALTH
0107
MALNUTRITION
0134
THIOCYANATES
0134

CYANOGEN
0140 0143

CYANOGENIC GLUCOSIDES
0019 0134 0142 0143 0146 0251 0419

CYTOGENETICS
0065 0085

CYTOLOGY
2065



DENMARK
0117

DETERIORATION
0030 0048 0049
CASSAVA MEAL
510
ROOTS
0050 0052 0184
0366 ohl4

DETOXIFICATIN
Clh6 ohb; oh92

0174

0281

0503

DEVELGPMENT

DEVELOFMENT

0618
0146
0172
0188
6199
0213
0220
G364
o074
0534
€550

0006
ni3z
0165
[Uh] 33
Qray
0211
0218
030
0388
0511
0544

0001
6103
0164
uas
clay
6209
0217
0344
0385
0509
0543

0017
0140
0168
ciuy
0148
0212
021
0362
0390
0517

5H4E

COaTs
0213 ga1y

DEVELOPMENT AL STAGES

BRANCHING
0087 0239 C240 0243
GERMINATION

0239 0244 0245 0276
RCOT NEVELOPMENT
0013 0239 0241 0243
026% G402 0435 0436

DIABETES
0326 0327

DIETS
0101 0108 0112
0123 0125 0137
DIETARY VALUE
0124 0126 0127
0337 0483 ouBa
MALNUTRITION
0134 0476

NUTKRITIVE VALUE

0106 0128 0130

DIGLOTIBILITY
0113 0128 0336
CASSAVA MEAL
0121 0129 0337
CASSAVA STARCH
0346

0114
0197

0128

0333

0340

0278

0348

0025
0157
0173
0189
0201
0214
0217
373
0476
0535
0552

ohos
0406

0255
0438

0117
ou8Yy

0129

0488

0483

0350 0351

oohz
01606
0173
0193
0208
0210
0320
0381
0504
o542

0038
0158
0176
0192
0207
0215
€318
0376
0503
0539

0257 0260

0118 0119
0485

0131 0138

0491

104

DIOSCOREA
0072 0101 0347

DISEASE CONTROL

0034 0093 0279 0281

BACTERTOSES

0037 0054 0055 0056

MYCOSES
0060 0071 0282

DISEASE TRANSMISSION
0069 0085 0451

DOMESTIC ANIMALS

0035 0112 0114 0117
0122 0123 0124 0125
0131 0133 0136 0137
0329 0333 0336 0337
Q79 nhAN nliRg 0486
ohy,

DORYTHENES BUGUETI

ohoo

DRIED ROOTS

0019 0043 0119 0130
0151 0157 0156 0169
0334 0356 0361 0363
0488 0491 0503 0504
0510 G517
MAKKETING
0159 0392

DRYING

0051 0124 01°7 0178
0492

CASSAVA CHIPS
0141 0151 0157
0505 0507 0517
CASSAVA FLOUR
0151 0173
WATER CONTENT
0418 0503 0507

0158

ECOLOGY

0041
0106

0001 0011 0021
0074 0084 0097
0398 0537
CULTIVARS
008¢ 0167 0197

ECOSYSTEMS

0108 0230

ECUADOR

0109 0477

BGGS

0490

0118
0126
0138
0339
NURR

0136
0181
0367
0505

0343

0159

oon2
0108

0119
0128
0135
0341
nhRq

0139
0188
0445
0507

0347

0191

0060
0213

0121
0129
0328
0393
nlan

0141
0191
0477
0509

0352

0503

0073
0230

o



ELECTROPHORESIS
0411 0413 0414 o475

ENTOMOLOGY
0018 n073 0075 0078 0079 0081 0083
G084 0120 0291 0292 0295 0299 0305
0306 0361 0394 0455 0456 0458 QUGO
0461

EPIDINOCARSIS LOPEZI
0077

ERINNYIS ELLO
0075 0078 0292 0467
RESISTANCE
0088 0201

EROSION
0213 0423 0568

ERWINIA CAROTOVORA
DISEASE CONTROL
0055

ETHANOL
0152 0349 0354 0370 0373 0493

EUCALYPTUS
0560

EUTETRANYCHUS
0083

EXPERIMENT DESIGN
010b

FACTORIES

0140

CASSAVA CHIPS
0517

CASSAVA FLOUR
0364

CASSAVA STARCH
0146 0192 0362

FALLOWING
0254 0389 o422

FARM S1ZE
0389 0524 0525 0540 Q548

FARMING SYSTEMS
0524 0525 0533 0536 0551

FAT CONTENT
0117 0481 0487

FATTENING
SWINE
0341 0486

105

FEDERAL REPUBLIC OF GERMANY

0332

FEED CONSTITUENTS
0337 0338
BONE MEAL
o46e
COTTONSEED MEAL
0488
FISH MEAL
0488
MAIZE MEAL
0486
MOLASSES
0488

FEED MIXTURES
0486 0489 0491

FEEDS AND FEYDING
0021 0039 0051
0114 0117 0119
0126 0127 0128
0135 0136 0139
0178 0180 0193
0329 0330 0331
0337 0338 0339
0353 0370 G375
0440 ouk6 0484
0489 0491 0506

FERMENTATION
0142 0144 0148
0183 0349 03s7
0372 0373 0513
PROTEIN ENRICHM
0173 0353 0375

0057
0120
0130
0141
U230
0332
0340
0376
oh8%
0512

0152
0363
0515
ENT

0377

FERMENTED PRODUCTS

0015 0135 C1hy
0155 0156 01€2
0354 0355 0357
0373 0374 G477

FIELD EXPERIMENTS
0009 0020 0026
0138 0156 0242
0424 0553

F1JI
0043 0225
GERMPLASM
0093
STATISTICAL DAT
0527

FINLAND
0074

FISH
0338 0342

0147
0183
0365
0493

003y
0260

A

0095
0122
0131
0163
0249
0333
0341
0377
0486
0521

0162
036%
0516

0149
0185
036¢
0515

0067
0265

0112
0124
0132
0164
0267
0335
c342
0392
o487

166
9370
0520

0150
3%

0370

0091
0276

0113
0125
0133
0173
0323
0336
0343
0393
0486

0170
0371

0152
0353
037

0094
0280



FLOWERS

0232

FOLIAGE

0087 0118 0239
0314 0316 0399
0554 0555 0560
FORAGE

0247 0267 0530

ECOD ENERGY

G337 0481 0568

FOOD PRODUCTS

0104 0109 0110
0165 0172 0173
0322 0325 0353
0375 0376 0377
0387 0385 ohus
0500 0501 0510

FOOD SECURITY

0108 0164 0198

fOOD THICKENERS

4oy

FOOFOO

0176 0277 0476
PROCESSING
0512 0513

FORAGE

0021 0039 0113
0336 0340 o440

FOKESTRY

0224 0560

FREHNCH GUIANA

0029 87

FROS SKIN DISEASK

(0238

FRUCTOSE

0193 0410

FRUITS

n232

FUSARIUM

0057

GART

0176 0387 0539
COMPOSITION
0445 0500 0501
FEIUENTATION
0513

0258
ok2h

0340

0149
0176
0358
0381
0478
0513

0169

0510

0230
487

0274
0432

0311
0438

0312
ohl

0440 o487

0161
0182
0359
0384 0385
0480 cub2
0521 0539

0163
0210
0360

0164
0277
0368
0386
0494
0546

U212 0215 0535

0249 0267 0330

106

HCN CONTENT

0381

MECHANIZATION

0384

NUTRITIVE VALUE

olys

ORGANOLFPTIC EXAMINATION
02717

PROCESSING

0359 0360 0384 0385 0386 0388 0445
0513

STORAGE

0277 0510

GELATINIZATION
0345 ough 0496 0501

GENETIC VARIABILITY
0316

GENETICS
0065 0090 0311 0312 0316 0319 0475

GENOTYPES
0240 0311 6312 0314 0316 0317 0466

GERMINATION
0276
CUTTINGS
0239
SEED
0239 G244 0245 0406
TIMING
0239 0244 0406

GERMPL ASM
0002 0018 0089 0093 0214 0218 0233
0276 0315 0319 0390 0400

GHANA
0272 0277 0348 0359 0386 0395 0529
MARKETING
0384 0385 0388
PRODUCTION
0383 0387
SOCIOECONOMIC ASPECTS
0360

GLOMERELL.A CINGULATA
0058

GLOMERELLA MANTHOTIS
INOCULATION
0450
RESISTANCE
k7Y

GLUCOSE
0019 0493 0497 0515 0522



GOATS
0122 0328

GRAFTING
0241 ohok

GRCUNDNUT
0110 0390 0396 0558 0559 0566 0569

GROWTH
N007 0046 0239 0242 0243 0260 0261
0265 0397 0402 0407 0408 0410 0420
o2k oh32 0435 0436 0563

GUATEMALA
0281

HARVEST INDEX
0239 0243 0265 0276 0311 0314 0316
0408 Ou2h 0432 0438 ONHO QU411 0554
0555 0565

HARVESTING
0027 0031 0034 0046 0050 0448 ou8Y
0523
AGRICULTURAL EQUIPMENT
0534
TYIMING
0019 0040 0034 0115 161 0267 0272
0432 0440 0537 0553 0567

HCN CONTENT
0051 0096 ¢099 0123 0131 0198 0251
0271 0276 0381 0532
CASSAVA CHIPS
0141 0151 0503
CASSAVA FLOUR
0151
CASSAVA MEAL
0237
4 ‘VA STARCH
0
LEAVLEGS
0290 0337 0404 0415 (1429 092
ROOTS
0290 0343 0404 0415 Ck29
STEMS
0290 o42¢

HEL1COBASIDIUM PURPUREUM
0281

HERBICIDES
0019 0029 0186 0220 0433 0550

HORSEGRAM YELLUW MJOSAIC. VIRUS
0451

HUMAN NUTRITION
0034 0101 0102 0103 0105 0106 0107
0108 0109 0111 0112 0114 0116 0117

107

0118 0119
0128 0129
0142 0164
0321 032¢
0340 0342
0481 0483
0491 0516

HYDROLYSIS
0180
CASSAVA ST
0146 0369
0522

INCOME
0225 0384
0530 0539

INPIA

0023 0096
0155 0179
0343 0361
0399 u408
GERMPLASM
0400
PRODUCTION
0541

0123
0130
0172
0326
G375
ougY
0523

ARCH
0374

0388
0544

0099
0181
2366
0449

0124
0131
0173
0327
0382
0485
0527

0376

0389
0548

a1
G300
0367
045

STATISTICAL DATA

0527

INDONESIA

0110 0328 0336 0412

o484 0508
PRODUCTION
0547

0569

0125
0134
0197
0330
ohys
0487
0531

0433

0390

0549

0120
0310
0368
0493

0429

SOCIOECONOMIC ASPECTS

0536

INDUSTRIAL MACHINERY
0165 0168 0373 0509 0511

INDUSTRIAL STARCHES
0146 0149 0150 0345

INFLORESCENC
0232

INHERITANCE
0466 Oh75

INJURIOUS INSECTS

ES

0120
0137
0198
0333
0476
0488
0549

0495

0476

0568

0121
0334
0369
0498

o448

0127
0138
0320
0337
ou77
0489
0560

o497

0525

0571

0153
0338
0370
0499

0482

0041 0067 0073 0080 0081 0285 0296
0300 0301 0305 0456 0466 0468 0530

0553

ALEUROTRACHELUS SOCIALIS

0394 0459

AONIDOMYTILUS ALBUS

0469
ATTA
0264 0304



BEMISTA

0069

COPTOTERMES

0469

ERINNYIS ELLO

0075 0078 0088 0201 0292
PHENACOCCUS GOSSYPII
oUss5

PHENACOCCUS MANTAOTI
0077 0082 0291 9293 0295
0299 0303 0306 0453 ohsh
OUGO G461 OUGZ 0462 OUbhH
0534

TRIALEURODES VARIABILIS
0394 olng

ZONOCERUS VARIEGATUS
0079

INJUR10US MITES
0083 0308 0468 D469 0553
MONONYCHELLUS TANAJOA
0082 0084 0095 0294 0302
0471 0523 0534 0551
TETRANYCHUS CINNABARINUS
0684 0310
TETRANYCHUS URTICAE
0307

INOCULATION
0014 0407 0450

INSECT BIOLOGY
G072 0075 0078 0079 0081
012C 0291 €295 0361 0394
0458 0460 0461

INSECTICIDES
0011 0079 0080 0300 0310

INTERCROPP ING
0024 0029 o041 0042 0072
0095 0201 0222 0224 0225
0271 0381 0399 0442 G524
0555 0560 0564 0568 0571
BEANS
0221 0394 ou23 0554 0567
COWPEA
0031 0047 0228 0390 0394
0562 0563 V566
LEGUME CROPS
0031 0047 0221 0223 0228
0394 0396 0423 0459 0554
0562 0563 0566 0567 0569

MAIZE

0031 0047 0221
0427 QU459 0525
0569 0570

RICE

0525 0559 0567
SOYBEANS

223 0397 0569

0226
0556

0569

0228
0558

0570

0467

0297 0298
2457 0us8
0465 0523

0462 0470

0083 0084
0455 0456

0468 0469

0088 0090
0227 0263
0530 0533
0570

0459 0559
0229 0390
0558 0559
0570

0390 0394
0565 0567

108

SWEET POTATOES
0028

IRON
0258

JRRIGATION
0016 0018 0022 0242 o432

ISCLATION
0374 0%05
DISEASES AND PATHOGENS
005% 0284 0377

ITALY
0123 0486

IVORY COAST

0285 0326 0422 0462 0478 0571

TRADE
0215

JAMAICA

0211 0265
JAPAN

0110 0154 0322 0346 0527
KENYA

0025 0031 0047 0067 0259

KOREA
0152 0183 0358 0515

KWASHIOHKOR
0134

LABOR

0015 0389 0525 0529 0530 0544 0548

HARVESTING

0040

PLANTIKC

0022

FROCESSING

0212 0503 0507 0517

LABORATORY ANIMALS
0330 0483

LABORATORY EXPERIMENTS

0055 6058 0062 0063 0066 0150 0153
0154 0236 0245 0251 0284 0299 0347
0374 0377 0400 0405 0409 0411 0412
0413 0414 0420 0450 0451 0456 0483
0496 0497 0498

LACTIC ACID
0371



LAND PREPARATION
0034 0227 0422 €523 0553 0568
AGRICULTURAL SQUIPMENT
0028
MECHANTZATIGN
0550
ROOT FRODUCTIVITY
0214 0U23 0435 0550

LAND USE
0540 0541 0544 0555

LATIN AMFRICA
MARKETING
0476
PRODUCTION
0208 0209
50CTOECONCMIC ASPECTS
0208 0209 0Y47¢€

LEAF LREA
0009 0239 07243 N397
0565

0402 0408 0563

LEAVES
0004 0005 0008 0012 023G 0232 0237
0238 0239 0243 0246 0247 0261 0265
0399 0471 ou02 0426 ours
ANALYSIS
0285 0404 0405 0MOB ON10 OH17 ou2h
o2y
ANIMAL NUTRITION
0115 0483 0487 ou)2
HCH CONTENT
0290 0hOY 0415 0429
MINERAL CONTENT
0424 0H29 0560
NUTRITIVE VALUE
0128
PROTE IN CONTENT
0115 0116 0337 OLU4O 0uE3 0487 ou92
VITAMIN CONTENT
o417

LEGAL ASPECTS
0332 0480 0506

LEPIDIOTA STIGMA
0469

LIBERIA
0465

LIGHT
0397 0399 0564

LINAMARIN
0134 0251

MACROPTILIUM
0393

109

MAGNESIUM
0013 0017 2560
ROOT PRODUCTIVITY
0254

MALAW I
0302 0437
SOCIOECONOMIC ASPECTS
0524

MALAYSTA
0122 0126 013Y 0357 0559
GERMPL ASM
0276

MALNUTRITION
0111 0134 0326 0476

MALTOSE
0410 0522

MANGANESE
0258

MANIHOT
0294 0411

MANIHOT GLAZIOV1I
0294

MANURES
0094
DUNG
0259 ok22

MAFS
0001 0242 0298 0302 0303 0387 0388
0398 0421 0464 0532 0538 0545

MARKET ING
0114 G164 0178 0155 0198 0199 0200
0212 0213 0215 0216 0217 0220 0382
0446 0506 0523 0528 0538 0543 0545
0548
CASSAVA CH1PS
0159 0392
CASSAVA FLOUR
0015 0101 0210 0480
CASSAVA MEAL
0332 0476
CASSAVA STARCH
0193 0546
GARI
0384 0385 0388 0539
PELLETS
0392

MATHEMATICAL MODEL
0418 0500

lf
. “‘,'
}



MECHANIZATION
0033 0169
LAND PREPARATION
0550
PLANTING
0043
PROCESSING
U191 J384

MEXICO
0078 0112 0284
GERMPLASH
0002
PRODUCTION
o421
SOCIOECONCMIC ASPECTS
0194

MINERAL DEFICTENCIES
0420

MINERALS
0013 001 G017 0020 0021 0043 0094
0253 0254 0255 0257 0258 0265 0272
0393 0407 0420 042k 0429 0499 0560
05¢h

MITE BIOLOGY
0307 ohre

MITE CONTROL
0082 03¢8
ACARICIDES
0307 0468 ou60

MODIFIED STARCHES
0344 QU988 0499

MOLDS

(0

MOLYBDENUM
0258

MONILLA
0057

MONOCROPPING
0l42 0555 0565 0%67

MOMONY CHELLUS
0083

MONONYCHELLUS PROGRESIVUS
0309
MITE CONTROL
BIOLOGICAL CONTROL
0307

110

MONONYCHELLUS TANAJOA
0082 0084 0095 0302 0462 CHTU 0523
0551
PEST DAMACE
0294
RESISTANCE
0471 U534

MORPHOGENESIS
0003 0246 0247 okigy

MUCOR
0057

MULCHING
0260 0271 0406 0423 0435 Ou36

MUNG BEAN
0568

MYCOPLASMOSES
0070

MYCORRHIZAE
0014 0020 0407

MYCOSES
0035 0057 0058 0059 0062 0083 0163
0278 0372 0373 0377 0530
DISEASE CONTRCL
0060 0071 0282
RESISTANCE
u061 0088

NEMATODES
0072 0186 0290

NETHERLANDS
0046

NIGERIA
0072 0077 0079 0134 0140 0142 0171
0226 0228 0241 0251 0260 0262 0293
0301 0333 0345 0347 0404 0410 0427
0430 0435 0436 0439 D450 0458 0460
0464 0471 0479 0490 0500 0501 0510
0518 0521 0556 0557 0558 0563
GERMi-LASM
0319
MARKETING
0543
PRODUCTION
0271 €531 0535
SOCIOECONOMIC ASPECTS
0481 0534

NITROGEN
0014 0021 0039 0043 0241 0254 0257
0258 0265 0272 0293 0424 0427 OL429
0560 0564



NORTH AMERICA

0002 0003
0090 0106
0246 0247

0064 0065 0073
0112 0137 0194
0284 0421 ohol

NOXIOUS ANIMALS

0C%1 GOO7T
0078 007¢
0088 0095
0291 0292
0298 0299
0305 0306
0454 ohiss
oler os62
0ho8 0469
0551 0543

NUTRIFNT UPT

0013 ©C14

HUTRITICNAL
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0254 0265
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0200 0202
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04%6 0hs5Y QU558
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AKE
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0253 0254 0255
0272 0393 0407
Ch27 0429 0569

0034 0043 0093
0203 0204 0205
0242 0248 0363

ARCH
0530 0548 0550

ORGANOLEPTIC EXAMINATION

0343 0348

o448

CASSAVA FLOUR

0368 0516

CASSAVA MEAL

0277

CASSAVA STARCH

0322
GARI
0277

ORTHOPORUS
0076

PACKAGING
0052 0350

PALATABILITY

0366 O44Yy Ohh6

0031 0322 0343 0348

PANAMA

0136 0243 0261

0078
0196
0538

0075
0083
0285
0296
0303
0394
0459
0466
0530

0257

0420

0193
0206
ohzo

0553

0085
0230

0077
0084
0290
0297
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ols3
0460
ohuer
0534

0258

ou22

0199
0213
0432

0557
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PAPUA NEW GUINEA
PRODUCTION
0034
STATISTICAL DATA
0527

PARAGUAY
0151
GERMPL ASM
0089
MARKETING
0476
SOCTOECONOMIC ASPECTS
ol76
STATISTICAL DATA
0476

PEFL ING
0051 0140

PELLETS
0341 0392

PENTCILLIUM
0057

PERU
0477 0567
SOCIOECONOMIC ASPECTS
0086 0197

PEST CONTROL
0011 0027 0034 0037 0040
0056 0060 0071 0074 0076
0082 0093 0096 0171 0279
0300 0307 0308 0310 0453
0468 0469 0553

PEST DAMAGE
0076 0081 0287 0294 0298
0453 0455 0466 0468 0469
DEFOLIATION
0241 0293 0402

PESTS
0005 0018 0019 0025 0035
0041 Q045 0054 0055 0056
0059 0060 0061 0062 0063
0066 0067 0068 0069 0070
0073 0074 0075 0077 0078
0081 0082 0083 0084 0088
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PETIOLES

0012 0408

0020 0021 0243 0568
CASSAVA STARCH

0150 0495 0497

SOIL ANALYSIS

0261

PHENACOCCUS

0069 0456

PHENACOCCUS GOSSYPII

PEST DAMAGE
0455

PHENACOCCUS HERRENI

0305 0us5
RESISTANCE
0466

PHENACOCCUS MANIHOTI

0077 0082 0291 0295 0297 0299 0303
0306 0454 0457 0458 0460 0461 OUG2
0463 0465 0523
INSECT CONTROL
0453
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o46h
PEST DAMAGE
0293 0298
RESISTANCE
0534
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o475

PHILIPPINES

0045 0052 0060 0080 0110 0156 0170
0177 0184 0187 0188 0189 0252 0256
0263 0356 0372 0373 0374 0377 0507
0522 0564 0568

MARKETING

0164

PRODUCTION

0006 o044

SOCIOECONOMIC ASPECTS

0362 0389

STATISTICAL DATA

0389
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0059

".0SPHORUS

0013 0014 0020 0021 0043 0094 Q254
0257 0258 0265 0272 0393 0407 OU2y
0429 0499 0560 0564
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PHOTOPERIOD

0090 o472

PHOTOSYNTHESIS

0008 0009 0236 0237 0238 0401

PHYLLOSTICTA

0059

PHYSIOLOGY

0002 0004 0006 0007 0009 0013 0014
0016 0023 0032 0045 0046 0053 0073
0092 0117 0131 0227 0232 0238 0239
0241 0242 0243 0246 0247 0260 0261
0264 0265 0287 0399 0402 0407 0408
0409 0410 0420 o424 0432 0435 V436
0441 0479 0483 0LB5 0488 0489 0490
0554 0563

PHYTOMONAS FRANCAI

0063

PHYTOPHTHORA DRECHSLERI

RESISTANCE
0061

PICLETS

0485

PLANT ASSIMILATION

0243

PLANT FERTILITY

0232

PLANT GEOGRAPHY

0001 0002 0398 0532

PLANT GROWTH SUBSTANCES

0246 0247 0274

PLANT HE IGHT

0039 0260 0265 0276 0287 0397 0438
0440 ohy1 0554 0555 0563 0565

PLANT PHYSIOLOGICAL PROCESSES

0011 0013 0014 0184 0237 0238 0243
0401 0402 0407 0418

PLANT PIGMENTS

0417

PLANT REPRODUCTION

0092 0232 0239

PLANT RESPIRATION

0237 0238

PLANT TISSUES

0005 0261 0293 0412 0412



TISSUE CULTURE

0012 0233 0234 0235 0255

PLANTING
0016 0025 0031 0041
0270 0273 0279 0523
COSTS
0214 0533
LABOR
0022
ROOT PRODUCTIVITY
0004 0026 0080 0087
0266 0390 0423 0432
0563 0567 0570
SPACING
0026 0043
0262 0288
0452 0553
0563 0564

0072
0556

0214
o040

0100 0222
0396 0399 437
0554 5 0557
0555

PLOWING
0026 0422 0435

POSTHARVEST
ohl3

LOSSES

POSTHARVEST
0019y 0048
0446 o4y

TECHNOLOGY
0049 0190 0443
o448

POTASH
0254

POTASSIUM
0013 0014
0257 0258
0560 0554

0017 0020 0021
0265 0272 0393

POULTRY
0095 0112 0114 0118 0121
0137 0333 0479 0489 0490

PREDATORS AND PARASITES
0075 0077 0078 0082 0295
0299 0303 0305 0306 0456
0461 OUGH Q46T OUGY 0470

PRESSING
0051 0500

PRICES
0114 0130
0217 0220
0530 0544

0196
0384
0546

0210 o211
0387 0388
0548

PROCESSING
0041 0101
0167 0168
0323 0344
0385 0386
0509 0512

0145
0185
0354
0388
0514

0146 0147
0189 0190
0359 0360
Olilis 0483
0532

0490

och2
0566
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0438
0558

o4k

0043
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0125
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o458
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0212
0480

0153
0197
0382
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0403

0265

0241
0554

0226
040
056"

0445

0254
0429

0131

0297
0460

0216
0529

0165
0212
0384
0502

BOILING

0181 0343
DRYING

0051 0124 0141
0173 0178 0191
0492 0503 0505
FERMENTATION
0142 0144 0148
0173 0183 0349
0370 0371 0372
0515 0518 0520
GELATINIZATION
0345 0494 0496
PEELING

0051 0140
PRESSING

0051 0500
RASPING

0051 0177 0187

0151
0343
0507

0157
0347
0517

0162
0357
0375

0152
0353
0373

0501

0188

PROPAGATION
0214 0239 6241 0268 04Ok
PROPAGATION MATERIALS
0036 0037 004C 0067
0245 0273 0287 0406
0543 0553

0232
0411

PROTEIN CONTENT
0123 0133 0137 0150
0353 0372 0377 0411
LEAVES
011% 0116 0337 0440
ROOTS
0487
STEMS
0293 0440 0u87

0163
0481

0483

PHOTEIN ENRICHMENT
0163 0376 0521
FERMENTATION
0173 0353 0375 0377

PROTE INS
0414

PRUNING
0007 0241 0273 0440
DETERIORATION
0030 0048 0050

PSEUDOMONAS
DISEASE CONTROL
0055

PSEUDOTHERAPTUS DEVASTANS
0301

PUERTO RICO
0105

0158
0352

0159
0418

0166
0363
037

0170
0365
0513

o244
0530

0239
0430

0249
0485

0267

0487 0492
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QATAR
o419

QUARANTINE MEASURES
0093

QUESTIONNAIRES
0524 0526

RABBITS
0336 0340

RAINFALL DATA
0262 0265 0276

RASPING
0051 0177 0187

RECIPES
0034 01U2 0103

RELAY CROPPING
0557

RESEARCH
0009 0015
0043 0055
0088 0091
0156 G168
0218 0225
0265 0276
0377 0378
0h12 o413
0451 0hsH
0524 0527

0018
0058
0094
0173
0236
0280
0390
ol 1k
olre
0534

RESISTAKCE
0049 0072 0090
0450 0473

oh23

0188

0105

0020
0062
0138
0198
0242
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0400
olzo
oh83
0542

0091

0325

0025
0063
0150
0201
0244
0299
0hos,
042h
0hog
0593

0132

DISFISES AND PATHOGENS

000% 0061
0534
INJURIOUS
0088 0304
INJURIOUS
0468 0471 0534
RHIZOCTONIA
oh4k9

RHIZOPUS
0373

INSECTS
0466 0468 0534
MITES

SOLANI

RHIZOPUS NIGRICANS
0334

RHIZOPUS STOLONIFER
0334

RIBOFLAVIN
0134

0088 0201 0280

0026
0066
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0251
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ohur
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0067
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0215
0260
0374
oh11
0450
ohag
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ROOT DEVELOPMENT

0013 0239 0241 0243
0265 0402 0435 0436

ROOT PRODUCTIVITY

0004 0026 Q030
0080 0087 0100
0254 0257 0258
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0302 0311 0312
0381 0390 0395
0408 ou23 ou2h
0433 0435 o436
0447 ohl2 ous8
0555 0562 0563

ROOT SYSTEM
0243 o402

ROOTS
ANALYSTS
0010 0055 0175
0429 0520
BIOCHEMISTRY
0184
DETERIORATION
0050 0052 0184
DIETARY VALUE
0343
DRY MATTER
0010 0241 0252
0563
DRYING
0343
FAT CONTENT
0487
GROWTH
0261 0408 0410
HCN CONTENT
0290 0343 ouou

NUTRITIVE VALUE

0333 0342 0u87
PACKAGING

0366
PALATABILITY
0343

PLANT &NATOMY
0010 6012 0050
0184 e2u1 ozs2
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0343 0348 0350
0410 0415 oMb
O4hs o448 ou75

0032
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0426
0437
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0257

ou2y
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0487

0521 0554 0560 0563
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0055
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STORAGE

0052 0277 0348 0350 0351 OuN4

SUGAR CONTENT
0052 0410 ohuk

ROTATIONAL CROPS

0040 0279 0389 0393 0524 0571

MAIZE
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RICE
0550

RWANDA
GERMPLASM
0214
PRODUCTION
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SALINITY
0016

SAVANNAS
0272

SCLEROTIUM ROLFSIJ
DISEAS™ CONTROL
0071

SEED
0232 0273 0530 0513
COMPOSITION
0239 0411 0553
GERMINATION
0239 0244 0245 0406

SENEG AL
ous57
SOCIOECONCHMIC ASPECTS
0445

SHEEP
0122 0128 0491

SHIFTING CULTIVATION
0533

SHCOTS
0255 €265 0400 0405 0408

SIERRA LEONE
0254 0298
MARKETING
0539
PRODUCTION
0378
STATISTICAL DATA
0525

SILAGE

0128 0133 0141 0335 0485 0487 0488

115

SIMULATION MODEL
0505

SIMULATION MODELS
0242

SMALL~-SCALE EQUIPMENT
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SMALL-SCALE PROCESSING
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0108 0384 0529
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SOIL WATER
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0194
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0524
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0425

0568

0265
0530

0019
0171
0263



SOLAR RADIATION
0397

SOLOMON ISLANDS
0286

SOUR STARCH
0148

SOUTH AFRICA
0007 0040 0056

SOUTH AMERICA
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0017 0018 0019
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0238 0539
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0317 018 0300
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0354 G344 056l
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QU233 oU3E oo
CHEE 045G 040
0476 0lry cheo
0495 0502 0403
0517 0519 0470
0548 0549 cuan
0565 0567 0510

(34 b
G.oeh

SOYBEANS
0170 0223 0397
SPAIN
0128

0012
0020
0030
0059
0081
0094
0109
0128
(LR
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075k
0oL
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G31s
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chon
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Ohe:7
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0014
0022
0048
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0100
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SPHACELCMA MAN [HOTICOLA

0035

DISEASE CONTROL

0282
RESISTANCE
0088

SPHAEROSTILBE REPENS

0283

Ghvo
Chgs
0H0a
0%, 38
un55

0015
0024
0049
0070
0088
0102
0116
0133
0148
0160
0168
0186
0210
002k
0237
0253
goby
0290
0307
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(1330
[SIRLI
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chey
DEREA
(ERT

Ol
cL8a
LR
culy
0560

116

SRI LANKA
0131 0229 0335 0337

STARCH
0010
009y
0348
0"ho

CONTENT

0016 0030 0046
0100 0115 0252
0353 036h 0373
04l 1 0Ny 0553

STARCH PRODUCTIVITY
0396 0438 0562
CULTIVARS
0267 0276 0354 Ul
SERTILIZERS
0258
TIMING
0267

ANALYSTS
0311 0347

STATISTICAL
0252 0265

STATISTICAL
0042 (1193
0203 0204
0212 0216
oure 0525
0546 0448

DATA
0194
0205
O?(‘
0527
0549

0195
0206
0380
0528
0551

STEAM TREATMENT
0367

STEMS
0012 0050 0100
0uTyH 0565
ANALYSIS
0293 0408 0410
FORAGE
0440 o4hgy
HCH CONTENT
0290 0429
PLANT DEVELOPMENT
0239 0243 0261 0087
0H54

0128

0429

STCHMATA
0005 0016

STORAGE
0030 0049
0169 0174
(350 0351
O4h6 okar

0050 0092
0182 0184
0356 0361
0510 05142

SURSTITUTES
0112 0114
0127 0130
0164 0165

0118 0122
0135 0126
0170 0182

SUCROSE
oh10

ch92

0048 0096 0098
0257 0276 0311
0410 o424 0438

0428 ohk2 0503

0196
020/
0387
0538

0200
0208
0389
0541

0202
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0392
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0232 0W16 0430

0408 0410 oky1

0160
0348
Oty

0130
eoTy
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015
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0123
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0210
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0138
0329



SUGAR CONTENT
0019 0048 0052 0155 0193 0353 0377
0410 044 0493 0L9S 0497 0515 0522

SUGARCANE
0564

SULPHUR
0393

SUNFLOWER
0555

SURINAM
MARKETING
0015

SURVEYS
0398 0k47 CUB1 0512 0514 0535 0548

SWEDEN
0liy6

SWEET CASSAVA
0103 0512

SWEET POTATOES
0028

SWINE
011 0117 0119 0123 0124 0125 0126
0129 0136 0138 0329 0485
FATTENING
0341 0486
LEAVES
0337
PELLETS
0341
HROOTS
0488

SYMPTOMATOLOGY
0053 0UHS 0466
DISEASES AND PATHOGENS
0063 0066 0280 0285

TANZANIA
c069
GERMPLASM
0390
PRODUCTION
0038 0095 0540 0551
STATISTICAL DATA
0207

TAPIOCAS
0508
USES
ou78

TAXONOMY
000z

TECHNCLOGY
0027 0054 0116 0124 0168 0176 0192
0211 0214 0218 0357 0388 0430 0538
0539 0543
TECHNOLOGICAL PACKAGE
0162 0185 0186 0201 0353 0389
TECHNOLOGY EVALUATION
0157 0158 0159 0165 0169 0177 0178
0191 0256 0348 0360 0378 0384 0385
0386 0389 0480 0525 0526 0534 0537
0550 0553 0566 0569

TECHNOLOGY TRANLFER
0027 0054 0116 0158 0168 0176 0178
0192 0201 0211 0214 0218 0430 0525
0526 0538 0539 0543 0550 0569

TELENOMUS
0078 0201

TEMPERATURE
0007 0011 004G 0084 0090 0237 Q242
0367 0397 0406 0418 0456 OUT2 0475
0494 0497 0501 0515 0520

TERMITES
0302

TETRANYCHUS
0083

TETRANYCHUS CINNABARINUS
0084
INSECT CONTRCL
INSECTICIDES
0310

TETRANYCHUS NEOCALEDONICUS
INSECT CONTROL
INSECTICIDES
0310

TETRANYCHUS TELARIUS
0084

TETRANYCHUS TRUNCATUS
0469 0472

TETRANYCHUS URTICAE
0307

THAILAND
0062 0278 0342 0349 0376 0424 0425
0428 0433 0469 0472 O4ES 0491 OU9T
0544 0560
MARKETING
0114 0392 0546



PRODUCTION

0196

SOCIOECONOMIC ASPECTS
0393 0526
STATISTICAL DATA

0196 0220 0392 0546
TRADE

0392 0546

THIOCYANATES
0134 0328

THRIPS
INSECT CONTROL
INSECTIC1DES
0300

TILLAGE
0260

TISSUE CULTURE
0012 0060 0068 €085 0093 0218 0233
0234 0235 0246 0247 0255 0315 0400
0403 0405 0409

TCBACCO
0355

TOGO
0327 0453

TONGA
0043

TOXICITY
0079 0133 0140 0142 0143 0197 0250
0253 0328 0375 Q487

TOXICOLOGY
0506

TRADE
0178 0198 0199 0200 0213 0215 0217
0220 0506 0528 0438
CASSAVA CHIPS
0159 0392
CASSAVA FLOUR
0480
CASSAVA MEAL
0332
CASSAVA STARCH
0193 0546
PELLETS
0392

TRANSPIRATION
0238 oho2

118

TRIALEURODES VARIABILIS
0394
INSECT CONTROL
0459

TRICHOG RAMMA
0078 0201

TRINIDAD AND TOBAGO
0174

UGANDA
0084 0172 0288 0452 0566
PRODUCTION
0041
SOCIOECONOMIC ASPECTS
0042
STATISTICAL DATA
0042

UNITED KINGDOM
0068 0082 0129 0250 0325 0341 0uCY

UNLOADERS
0511

UPLAND FARMING
0389 o425

USA
0003 0064 0065 0073 0085 0090 0137
0230 0246 0247 ohoy
PRODUCTION
0196
SOCIOECONOMIC ASFECTS
0106
STATISTICAL DATA
0196

VATIGA ILLUDENS
0296

VENEZUELA
0008 0022 0024 0055 0092 0118 0162
0163 0168 0182 0502
MARKETING
0210
PRODUCTION
0033 0210

VIETNAM
0222

VISCOSITY
0182
CASSAVA STARCH
0147 0153 0494 0496

VITAMIN A
0417



VITAMIN B
0134 0154 0376

VITAMIN B12
0154 0376

VITAMIN CONTENT
0134 0154 0248 0249 0323 0376 0U417

WASTE UTILIZATION
0017 0130 0156 0166 0167 0171 0i86
0355 0369 0376 0479 0490 0520 0521

WASTES
0260

WATER CONTENT
0267 0u18
CASSAVA CHIPS
0503 0507
GARI
0500

WATER REQUIREMENTS (PLANT)
00Ct 0016 0023 0262 0402 0537

HATER STRESS
oho2

WEEDING
0019 0029 0040 0045 0186 0265 0269
0279 0390 0433 0550 0553
HOEING
0228

WEEDS
0045 0226 0271 0433 0434 0530

WINGED BEANS
0222z

119

WOMEN
0108 0384 0539

{ANTHOMONAS CAMPESTRIS PV, MANIHOTIS
DISEASE CONTROL
0037
RESISTANCE
0005 0280 OATY4
SYMPTOMATOLOGY
0280

XANTHOSOMA
0092

YAMS
0093

YEAST PRODUCTION
0355 0374

ZAIRE
0057 0107 C©176 0280 0287 0289 0434
474 0512 0513 0542 0556
PRODUCTION
0382

ZAMBIA
0107 0533
STATISTICAL DATA
0527

ZINC
0014 0258

ZONOCERUS VARIEGATUS
INSECT CONTROL
INSECTICIDES
0079

P
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John K. Lynam, PhD, Econamico®

ReGl Moreno, PhD, Agroncmy

Barry L. Nolt, PhD, Virology (Senior Research Fellow)

Carlos Augusto Pérez, PhD, Anthropology (Senior Research
Fellow)

Steven Romanoff, PhpD, Anthropologist (Sentor Research
Fellow, stationed in Quito, Ecuador)

Daniel Sullivan, PhDh, Emtcmologist (on sabbatic leave to
CIAT)

Ann Braun Wheatley, Php, Entomology (Postdoctoral Fel low)

Christopher Wheatley, PhD, Utilization (Senior Research
Fellow)

® Left in June
¥ Left in July

/N



