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INTRODUCTION

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

The abstracts repert condensed information from journal articles,
baoklets, | mimeographed reports, theses, manuals and other
conventional and nonconventional material, categorized into broad
discinlinary fields to facilitate rapid scanning.  Additionally,
abs -acts are author and subject indexed to enable more compre-
he .ive consultation.

When retrospective or exhaustive coverage of a topic is desired,
mechanized bibliographic searches of the entire document col-
lection can be provided by CIAT’s Documentation Center.
Abstracts of all articles that match the topic of interest are provided
to users who 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 publislies journals of analyti-
cal abstracts on fie!d beans (Phaseolus vulgaris 1.) grown under
tropicai conditions, and on tropical pastures. Other CIAT publi-
cations dedicated to keeping users aware of research developments
in their respective fields include: Pages of Contents, Cassava
Newsletter, Pastos Tropicales - Boletfn Informativo, and Hojas de
Frijol,



COMPONENTS OF AN ABSTRACT

Sequential number
in the journal (for Year of
Aulthors use of indexes) publication

ccesi
Accesion I 10145

(for“"h";‘:gcro -—[19527 'IXEDIOBI, C.0.; ONYIKE, E. 1962! The use of linamarase in gari}— Criginal title
3 py production. |Process Biochemistry 17(4)p2-5. En 1l.,, {Sum. Engl., ;12
requests) I1llus. Ahradu JBello Univ., Zaria}__. Author
address

1 Refs.
Nigeria

[Dapt. of wnlochenistry,

Additional
notes

Language Language

Pages
Source E of paper of summary

Cassava. Linamarase. Uses. Gari. Feramentatien. Detoxification p\:oceeseu.l Keywords
Enzymes. Nigaria.

The detoxificstion of cassava associsted with fermentztion depends on
endogenous linamarase hydrolysis of the coustitvent cyanogenic glucosides.
Addition of exogenous linsmarase preparations to fermeanting grated cassava
not only increased the rate and extent of detoxification but also consis-
tently yielded gari with fanocuous levels of cyanide. A preliminary screen-
ing oi several fungal isolates for their abilirty to synthesize linamarase, —— Abstract
resulted in the identification of 2 fungi, Penicilliuc steckii and
Aspergillus sydowi, capable of producing this enzyme in commercial quan-
tities. 7The use of l’namarase or linamarase~sroducing fungi 1in caseavs
fermentation for geri fgroduction wmay be an interesting possibility.
{ (Author’'s summazy),102, -
T

Abstractor Subject
and/or translator categories



HOW TO USE THE INDEXES

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

The last issue of the year contains cumuiative author and subject
indexes for the vear.

Author Index

The Author Index can be used to find abstracts when the personal
or corporate authors are known. The Author Index, which is
alphabetically arranged, lists a// author and co-author names cited
in the publicaction,

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

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

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

CIAT - Communications and Information Support Unit
Photocopy Service

Apartado Aereo 6713

Cali, Colombia

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

Chargesare:  US30.10 or Col. $4.00 per page in Colombia
US$0.20 per page elsewhere

Orders should be prepaid, choosing one of the following alternatives
of payment:
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2
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6. UNESCO coupons, available at UNESCO offices all over the world
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AOO _BOTANY, TAXONOMY AND GEOGRAPHICAL DISTRIBUTION

See 0111 0114

BOO PLANT ANATOMY AND MORPHOLOGY

See 0001 0002 0048 01162

C00_ PLANT PHYSIOLOGY

0001
22075  OKA, M.; MATSUDA, T. 1¥83. Some findings in leaf characters of
cagsava varleties. Jaspan Agricultural Research Quarterly 17(1):69-72,
Engl., 11 Refs., 1lluas. [Tropical Agriculturn Research Center, Yatabe,
Ibaraki 305, Japan)

Cassava. Cultivars. Plant physlology. Plant anatomy. Leaves. Leaf area.
Stomata. Transpiration. Carbon dioxide. Photosynthesis. Plant plgments,
Composition. Indonesia.

Leaf characteristics of Indonesian cassava cv. were studied. Stomatal
resistance to water diffusion (r_ ) on both surfaces and chlorophyll content
were nmeasured; the distribution end density of stomata in fully expanded
leaves in the upper canopy were observed., The r_.ad (adaxial surface) gave
an infinite value while the r_.ab (abaxial eurface) was lower. These
results are related to the no. of stonata observed on both surfaces: very
few on the adaxial surface and located on both sides of lerge veins, and a
large no. highly distributed on the abaxial surfare. The size of the
stomata was similar on both sides having the guard cells an av. length of
28 microns. There was a significant var. difference in r .ab; there were
also large significant var. differences in chlorophyll content at the 1%
level, but it was not affected by the leaf position. The low adaxial
stomacal density and the compact arrangement of the palisade cells appear
to restrict CO2 diffucion. (Summary by M, de W.) €00

COl Plant Development

0002
22093 INDIRA, P. 1978. Photoperiodic effect on flowering in cassava
(Manihot esculenta Crants). Journal of Root Crops 4(2):65-66, Engl., 1
Ref., Illus,.

Cassava. Cultivars. Photoperiod. Flowering. Flawers. Shoota. Branching.
Plant height. Root productivity. India.

The effect of 4 different photoperiods (8, 12, 16, and 24 h light; 12 h
normal sunlight), given from 3 wo. after planting for ! mo., on flowering




in cassava var. S 1315 was studied under field conditions in Trivandrum,
India. Two replicetions were made and the extra light source was from 60
watts {ncandescent bulbs, For each treatment 28 uniform plants were
selected, Observations on flowering and mode of branching were recorded
daily and plants were harvested at 8 no. Data on height, tuberous root no.
and yield, and shoot yield were recorded. Within 1 wk. {ollowing the 16 h
light treatment, 28% of the plants started flowering preceded by primary
branching; by day 30, 56% were flowered (10% in control), 1n the 8 h
treatment 20% of the plants had flowered by dav 14 and 327 by day 30.
Flowers did not open in any of the treatments, only flower buds were
formed. Treatments did not affect tuberous root yield, except the 24 h
treatment in which plants showed Increaced heighr, 1long internedal
distance, wider leaves, and reduced yield (1.22 and 0,64 kg/plant for the
check and the 24 h light treatmernts, resp.). (Summary by M. de W. Trans. by
L.M.F.) COl

0003
22058 NAIR, M.G. 1984, Tissue culture for the moultiplication of disease-
free planting material., Indian Farming 33(12):45-46. Engl., Illus.

Cassava. Tissue culture. Aplcal meristems. Disease control. India.

The basie tissue culture, employed at the Central Tuber Crops Research
Institute, Trivandrum, India, for the production of disease-{ree plauting
material of cassava and other tuber crops, is presented. The procedure is
used for the rchabilitation of iufected cassava germplasm and the mass
multiplication of desirable genotypes and cv. Tissue culture !s a useful
tool for the {international exchange of gseedlings eand the 1n vitro
maintenance of germplasm collections. (Summary by T.B. Trans. by M. de W.)
col

See also 0018

C02 Cyanogenesis

0004
22304 AGUINALDO, M.A.M.; GUEVARA, B.Q. 1982, lsolation of a cyano-
glycoside from the outer cortex of Manihot esculenta Crantz
(Euphorbiaceae). Acta Manjlana 21:14-25, Engl., Sum. Engl., 12 Refs.,
I1lus.

Cagsava. Cyanogenic glucosides. Analysis. Isolation. Roots. Cortex. Compo-
sition.

A hydrophobic cyanoglycoside was isolated from the outer cortex of cassava
roots., FExtraction was done in hot ethanol. A mixture of hydrophobic and
hydrophilic cyanoglycosides was obtained by column chromatography of the
crude ethanol extract in silica gel. The impure hydrophobic cyanoglycoside
was separated further by column chromatography and purified by preparative
TLC using silica gel. The pure cyanoglycoside obtained was acetylated and
its hRf was compared with that of the unacetylated compound. The hRf of
the cyanoglycoside relative to standard linamarin was determined. A value
of 4.0 was obtained. (Author's summary) CO02

See also 0096



C03 Chemical Composltion, Methodology and Analyses

0005
22305 NAMB.CAN, B.; SUNDARESAN, S. 1984, Spectrophotometrlc determination
of cyanoglucosides in cassava. Journal of the Assoclation of Official
Analytical Chemists 67(3):641-643, Fngl,, Sum. Engl., 9 Refs., 1llus.
[Central Tuber Crops Rescarch Inst., Sreckariyam, Trivandrum, 1ndial

Cassava. Analysis. Cyanogenic glucosides, Linamarase. Linamavin. Cyanides.

A new method is reported for determination of cyanoglucosides in cassava.
The method {s simple, rapid, and sensitive. Ten g cassava root are
homogenized with warm (65-70°C) 80% ethanol (1 + 6, wt./vol.) to extract
cyanoglucosides., The ethanol {s evaporated, and an aliquot of the extract
(0.1-0,2 m1) is incubated with !inamarase in pH 6.0 phosphate buffer for 15
min at 30°C. The veaction {s stopped by adding 1.2N sodium hydroxide, the
solution is neutralized, and cyanide 1s estimated by adding chloramine T
and barbituric acid-pyridine reagent and measuring the albsorbance at 570
nm, Complete eyanoglucoside extractlon and rapid 1nactivation of
endogenvus linamarase (s possible with 807 ethanol. There 1s no
interference from extractives in the linamarase reactfion or in the
estimation of cyanide. Recovery of linamarin (as eyanide) is 98% by this
assay. The min. detection limit of cyanfde in the assay 1s 0.1
microgram/ml. (Author's summary) €03

Sec also 0004 0062 0064 0082 0111

C04 Plant Nutrition

0006
21194 HOWELER, R.H, 1983, La funcién de las micorrizas vesiculo-arbuscu-
lares en la nutricion fosférica de yuca. (The role of vesicular-

arbuscular mycorrhizae on phosphorus nutrition of cassava). Suelos
Fcuatoriales 13(2):51-61. Span., 18 Refs., Il1lus. [CIAT, Apartado Aéreo
6713, Cali, Colombia]

Carsava. Mineral deficiencies. Mycorrhizae. Strains. P, Absorption.
inoculation. lLaboratory experiments. Field experiments. Colombia.

The effects of vesicular-arbuscular (VA) mycorrhizae on P requirements and
nutrftion of cassava are analyzed. Their role in increasing the area of P
absorption by the roots is sketched. A table on fungus speeies. (Glomus,
Sclerocystis, Gigaspora, Acaulospora, and Entrophospora) found In Colombla
is presented. Soils used in preenhouse and field expt. at Quilichao,
Carimagua-Reserva, Carimagua-Yopare, and Carimagua-Alegria, are character-
ized, and exptl. results are given. Intermediate levels of applied P
(50-100 kg/ha) produced higher yields in field trials and were economically
feasible for farmers. Mycorrhizal inoculum can be produced from a wide
range of plant specles. A low grade of host specificity was found In some
strains (Quilichao C-1-1). The efficicency of P absorption by different
plant species. (cassava, beans, cowpes, Stylosanthes, Andropogon, matze,
and rice) and fungus strains 1s analyzed. Cassava and Stylosanthes were
highly dependent (av. ratio of DM production with and without inoculum) on
mycorrhizal assoclatfon. The production of {incculum (oaly on live } .ant
roots) 1Is explained. Individual spores, infected roots, or soil can be
used as inoculum. Host Infectinn rate depends on the amount of infecting




organiems. For cassava, a mixture of infected roots and soil 1s recom-
mended for field inoculation. The response of cassava to field inoculation
is described. In general, 1inoculation 1in nonsterilized soil did not
significantly affect yield because of the high efficiency of nstive
mycorrhizae in the soil. (Summary by I.B.) CO4

See also 0012

D00 CULTIVATION

See 0063 0129 0137 0145

DOl Soil, Water, Climate and Fertilization

0007
20197 BLOMER, E, 1983. Erosidn y yuca. Resultados de un estudio de campo
sobre el sistema de cultivo de la yuca y la erosidn en Moncidén, (Ero-
sion and cassava. Results of a field study on cropping system and
erosion in cassava in Moncion). Santlago de los Caballeros, Repiiblica
Dominicana, Centro Norte de Desarrollo Agropecuario. 3lp. Span., 6
Refs., Illus, [Centro de Desarrollo Agropecuario, Zona Norte, Apartado

700, Santiago, Repiiblica Dominicana]

Cassava, Erosion. Cultivation. Land preparation. Weeding. Rainfall data.
Soil conservation. Soil conservation practices. Intercropping. Sweet
cassava. Bitter cassava. Cover crops. Mulching. Field experiments. Root
productivity. Dominican Republic.

A field trial was carried out to determine: (1) the amount of soil lost by
erosion in Moncion, Dominican Republic; (2) the relationship between
erosion and some cultural practices; (3) farmers' knowledge about erosion
problems and solutions. Different exprl. methods for measuring erosion
levels were compared on the basis of simplicity, cost, reliability, and
presence or absence of a measuring element for erosion. Exptl. plots were
congidered more rcliable but also more expensive. Cultural practices of
farmers for soill conservation are explained, and the disadvantages of
changing traditional annual crops such as beans, maize, pigeon pea, and
cassava for permanent ones, as suggested in the Sierra Plan, are stressed.
Cultural practices such as mulching, zero tillage, strip cropping, and
intercropping reduce water loss and/or the {impact of rain on the soil. In
the exptl. plot, soil loss due to erosion was i2.87 t/ha in monocropped
cassava, and 17.69 t/ha 1in cassava/bean intercropring; however, mulching
(beans or weeds) reduced the levels of erosion in monocropped cassava.
Erosion should be measured over several years or crop cycles to be able to
make comparisons. (Summary by I.B.) DOI

0008
21134 INSTITUT DE RECHERCHES AGRONOMIQUES TROPICALES ET DES CULTURES
VIVRIERES. 1980. Cultures pour 1l'alimentation des animaux: manioc.
(Feed crops: cassava). In . Rapport de aynthese 1979 sur les
activites de la missfon G.E.R.D.A.T.-1.R.A.T. en Polyn&sie Francaise.
Paris. pp.86-103, Fr., Illus.




Cassava. Cultivars. Fertilizers., Cu. N, P. K. Mg. Fe. Ca, 2n. Soil
analysis. Mineral deficiencies. Root productivity. Harvesting. Timing.
Planting. Cuttings. Mechanizaion. Labour. Costs. French Polynesia,

Trials were conducted in French Polynesia on var. selection (6 CIAT
introductions and 5 local var.), fertilization (Zn and Cu on highly acid,
low mineral sofls on hilly terrains), and planting techniques (mechanical
ve. manual sowing; |-, 2~, or 3-stemed plants; planted vertically or on the
flat). Foliar spraying with 2n or a mix of chelated trace elements
produced good plant development. When no fertilizer is applied, harvesting
at 12 me. is recommended (39 t/ha). Best economic returns were obtained
with 120 kg N. 120 kg P, and 376 kg K/ha, applied at planting or 2 mo.
after planting. Higher yields and returns were for hand-sown 2-stemed
plants in vertical position. (Summary by I.B.) DOl

0009
21163 KRAMER, M. 1983, Labranza minima en el cultivo de la yuca. (Minimum
tillage in cassava cultivation), Santiago de los Caballeros, Repiiblica
Dominicana, Proyecto Investigacidn Agrosocioldgica sobre Yuca y Arroz.
Centro Norte de Desarrollo Agropecuario. 6lp. Span., Sum. Dutch., l4
Refs., Illus., [Centro de Desarrolilo Agropecuario, Zona Norte, Apartado
700, Santiago, Repiiblica Dominicana)

Cassava. Bitter cassava., Upland farming. Cultivation. Timing. Land
preparation, Weeding. Herbicides. Erosion. Germination. Plant height. Rcot
productivity, Socio-economic aspects. Costs. Income. Dominican Republic.

A collaborative trial (Agrosociological Project on Cassava and Rice-GENDA)
was conducted in Mamoncito, ncar Moncion (Deminican Republic) to determine
the use of zero and min. tillage for reducing soil erosion and to find an
answer to the shortage of plows (12-15 farmers/oxen) and oxen. A randomized
block design was used with 4 treatments (traditional ploving, min. tillage
without herbicide, min. tillage with herbicide, and zero tillage with
herbicide) and 4 replications. Observations and results cover up to 4 mo.
after sowing. Weeding and the use of a preemergence herbicide (glyphosate)
were found necessary., The combination of glyphosate and ametryn affected
plant development and growth. The cost of herblcides is important for the
adoption of mwin. tillage practlces by small farmers. A literature review
is included. (Summary by 1.B.) DOl

0010
22054 MOHANKUMAR, B.; KABEERATHUMMA, S.; NAIR, P.C. 1984. Soil fertility
manavement of tuber crops. Indian Farming 33(12):35-37,49, Engl., Illus,
[Central Tuber Crops Research Inst,, Sreekariyam, Trivandrum, 695017
Kerala, India}

Cassava. Soil physical properties. Drainage. pH. Soil fertility. Soil
requirements. Climatic requirements. Nutritional requirements. Manures.
Fertilizers. N. f. K. S. 2n. B. Mo. Agrlicultural lime. Root productivity.
Starch content. HCN content. India.

Soil fertility managemernt practices are presented for tuber crops,
especially cassava, based on studies made at the Central Tuber Crops
Research Institute, Trivandrum, India. Soil and climatic requirements are
discussed. It is indicated that well-drained loamy or sandy loam soils,
with a pH of 6-~7.5, are the best for tuber crops., In lndia, most cf these
crops grow in laterite and red acidic soils that respond to fertiiization.
Data on the nutrient removal by tropical tuber crops are presented;
cassava, with a yteld of 30 t/ha, removes 180 kg N, 22 kg P, and 160 kg




K/ha., Fertilizer requirements are given and the sources, doses, and re-
sponses of the crops to N, P, K, §, and micronutrients are analyzed.
(Summary by 1.B. Trans. by M. de W.) DO!

oot
22021 MPELENDA z1 NGIKILA, M. 1980, Problems and prospects of cassava
dispersion in Haut-Zaire. 1n Fzumah, H.C., ed. Workshop on Cassava
Production and Extension in Central Africa, Mbanza-Ngungu, Zaire, 1980,
Proceedings. 1badan, Nigeria, International Institute of Tropical
Agriculture. Proceedings Series no.4, pp.213-219, Engl., 2 Refs.

Cassava. Climatic requirements. Soil physical properties. Statistical data.
Productivity. Socio-economic aspects. Res.arch. Diseases and pathogens.
Injurious insects. Injurious mites. Zaire,

Aspects of cassava production in Haut-Zaire, including the description of
edaphoclimatic factors {mportant for the obtainment of high vields are
mentioned. The land planted to cassava 1s proportionally smaller 1in compa-
rison with total cultivated areas due to bad roads that difficult mar-
keting, low population density, food hablits (people prefer rice and
plantain), and the difficulty to store cassava In a reglon wherc¢ the RH is
very low, Problems for cassava production include the common mosaic virus,
CBB, CAMD, the green spider mite, and storage. It is recommended that the
Programme Natlional Manloc (PRONAM) distribute the 10 best clones found in
Yangambi in the reglonal stations of the Instlitut National por 1'Etude et
la Recherche Agronomique. (Summary by EDITEC. Trans. by M. de W.) DOI

0012

22708 ODURUKWE, S.0.; OJI, U.1. 1984, Response of cassava to fertilizers
and town refuse under continuous cropping. 1n Terry, E.R.; Doku, E.V.;
Arene, 0.B.; Mahungu, N.M., eds. Triennlal Symposium of the Internation-
al Soclety for Tropical Root Crops-Africa Branch, 2nd., Douala,
Cameroon, 1983, Tropical root crops: production and uses In Africa;
oroceedings. Ottawa, Canada, International Development Research
Centre. pp.51-52, Engl., Sum. Engl., 7 Refs., 11lus. {Natlonal Root
Crops Research lnst,, P.M.B. 1006, Umudike, Umuahia, Nigeria]

Cassava. Cultivation. Experiment deslgn., Soil physlical propertles. Soil
analysis., Soil fertility., pH. Compost. Fertilizers. N. P. K. Ammonium
sulphate. Root productivity, Nigeria,

In Umudike, Nigeria, 1t was determined whether NPK fertilizer and compost
could be used to sustain contlnuous cropping with ¢assava; NPK and compost
were each tested at 3 levels. Exptl, design was 3 factorial arranged in 9
incomplete blocks of 9 treatments. The expt., lasted 4 yr (1974-76 and
1978), Results showed that only K consistently affected root vield
significantly. There was a decline in vield with years of continuous
cropping: for 1975, 19/4, and 1978, resp., 33.8, 45.8, and 49.1%, Yield
decline was attributed to depletion of trace elements, proliferation of
pests and discases, and physical deterloration of the sofl. Under the
heavy rainfall common in the arca, the fertilfty and productivity of the
soll could not be malntained hy appllication of fertillzers and refuse.
(Author's summarv) DOI

0013
22056 PGTTY, V,P. 1984, Plant microbe inter-relationship in tuber crops.
Indian Farming 33(12):41-42,71, Engl., 1llus,



Cassava. Mycorrhizae. Soil physical oproperties. pH, N. Foliage. Green
manures, India.

Plant microbe interrclationship 1in tuber crops 1s annlyzed, particularly
the symbiotic association with mycorrhizae, considered as significantly
beneficial to the host plant where root systems are restricted and soill
nutrient status is low. In alluvial sandy and sandy loam sulls of Kerala,
India, Glomus sp. and Gaigaspcra sp. have been found associated with
cassava. Factors affecting mycorrhizal Infection are mentfoned; low soil
humidity as well as low levels of N and P favor infection, and the optimum
pH is 5.5-6.0. Studies indicate that a group of gram + bacteria also favor
infection 1in cassava. Other beneficial agents, among them Azotobacter sp.,
are mentioned. Results of nitrification expt. 1in soils amended with
cassava leaves showed that the nitrification process {s reduced. 1t 1is
recomnended to use lignite as a medium to keep the viability of mycorrhizal
spores up to 5-6 mo.; alternate hosts 1ike sorghum or Sudan grass can also
be used. The lack of host specificity of vesicular-arbuscular fungi and
the selection of cfficient strains to maximize the benefits from the
svmbiotic blological agents are highlighted. (Summary by 1.B. Trans. by M.
de W.) DOI

0014
20791 REIS, A.C. 1967. Mandioca. (Cassava). In . 7oneamento em
bases climaticas das principals plantas cultivadas em Pernambuco.
Recife, Superintandencia do desenvolvimento do novdeste, v.4,pp.24-27,

32-35. Port., 35 Refs., 1llus.
Cassava, Climatic requirements. Cultivation. Maps. Brazil,

Five geoclimatic zones for cassava cultivation were determined in the state
of Pernambuco (Brazil), based on Thornthwafte's moisture Index (MI) and
annual moisture deficiencies (D): (1) arcas of excessive noisture (50 M1,
100 mm/yr), such as Barreiros, Rio Formoso, Serinhaem, Ipojuca, Escada,
Ribeirao, and Gameleira, with well drair :d solls 1in which var. with high
moisture tolerance should be preferred; (2)  humid areas  with good
possibilities for cassava cultivation such as Gofana, Itamaraca, and
Igaracu, north of the Zona da Mata, and from Recife to Apua Preta, south of
the Zona da Mata; (3) humid and subhumid zones with a well-defined dry
season (-10 to 50 MI), coverfing the arca from També and Alianca (north) to
Garanhuns and Correntes (south), and presenting the best conditions for
cassava cultivation; (4) dry areas but with sufflcient moisture for cassava
(-35 to -10 MI), covering a large area to the east, as far as Sertania and
traiba, and the Araripe region, for which supplementary irrigation and var.
telerant to water stress are recommended; (5) a low moisture zone (-35 M1)
where cassava cultivation is possible under irrigated conditions. Climatic
requirements of cassava are briefly reviewed. (Summary by 1.B.) DOI

0015
21128 UNIVERSTITY OF THE WEST INDIES. FACULTY OF AGRICULTURE., 1980. Root
crop programme. In + A compendium of research. St. Auqustine,

Trinidad. pp.15-32, Enpl.

Cassava. Cassava programs., Research. Cultivation. Plant breeding. Plant
physiology. Trinidad and Tobago.

The root crop program of the West Indies U. 1innluded cassava among its
crops under study (Dioscorea spp., Ipomoea batatas, Colocasia esculenta,
and Xanthosoma sagittifolium) in 1972-75; c7. produced at CIAT were




evaluated under Jamaican, Guyarese, and Trinidadian conditions to identify
the physiological determinants of yield and select superior cv. for the
Caribbean. An agroeconomic survey of cassava production practices was also
conducted in Jamaica and Guyana. In the latter stndy, 3 different systems
of cassava harvesting were compared: one completely manual and the use of 2
root lifters, including one designed for potato. Pot expt. uhowed that
root elongation and depth of penetration are reduced with increasing
penetration resistance of the potting medium; field expt. on tilled and
untilled plots of 3 soil types indicated that: (1) Following removal of
severe anaerobic conditions, initiation of root growth can occur as late as
140-180 days after planting, and under very good soil physical conditions
the av. no. of roots/plant can be 16, (2) Under adverse soll conditions
cassava becomes dormant and resumes growth when conditions become
favorable. (3) While both shoot and root wt. were greatly affected by soil
conditions, HI was hardly affected. (4) Fresh root wt. was correlated with
gtem wt.; root yileld was correlated with no. of nodes, root av. wt., and
root cross-sectional area; root no. and length were correlated with root
yield at individual harvests, but in different ways for different harvest
times. (5) The bencicial effect of tillage varied with soil type and with
rainy and dry seasons. Growth regulator studies indicated that GA3
increased stem growth with a corresponding reduction in root yield; TAA,
Alar, and succinic acid 2,2-dimethyl hydrazide (SADH) 1increased root yleld.
It was concluded that Alar might be promising for increasing cassava
productivity and could help in basic studies on tuberization. Differences
in nitrate reductase activity between cv. might be related to Hl. In expt.
on the removal of the shoot apex it was found that the selection of a cv.
with a low LAl and high LAD may lead to increased HI and yield. In the
selection and evaluation of introduced elite cv., the results in Jamaica
have not so far shown superiority; in Guyana, M Mex 59 pave the highest
ylelds. (Summary by EDITEC. Trans. by M. de W,) DOI

See also 0023 0025 0031 0064 0076 ol11 0114 0120
0121 0132 0134 0139 0146

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

0016
22016  AKOBUNDU, I1.0. 1980. Strategles for weed control for large-scale
cassava production. In Ezumah, H.C., ed. Workshop on Cassava Production
and Extension in Central Africa, Mbanza-Ngungu, Zzaire, 1980, Proceed-
ings. Ibadan, Nigeria, Internacional Institute of Tropical Agriculture.
Proceedings Series no.4. pp.157-170. Engl., 11 Refs,

Cessava. Weeding. Herbicides. Zaire.

Results of research at the Intornational Institute of Tropical Agriculture,
Nigeria, on chemical weed control in cassava are presented. Although hand
weeding 1s the traditional weed control method, 1t is labor intensive and a
slow process. Hand weeding 1s not recommended for large-scale cassava
production, except as a complement to other weed control methods. Herbi-
cides that have given good weed control and high crop yields include
fluometuron (2.0-3.0 kg/ha), diuron (2.0 kg/ha), mixtures of atrazine +
metolacklor (0.8 + 1.7 kg/ha), of diuron + paraquat (2.8 + 2.8 kg/ha), and
of alachlor + cyanazine (3.0 + 1.5 kg/ha). The use of pendimethalin (2.0
kg/ha) as a tank mix with either diuron or cyanazine 1s recommended in
locations where Rottboellia exaltata is a serious weed. The cost of hand




weeding 18 higher than chemical control preovided that the correct amount of
the herbicide 1s used at the right stage of development. (Summary by
EDITEC. Trana. by L.M.F.) D02

0017
22307 BALASHANMUGHAM, P.V.; SAMPATHKUMAR, B.; ARUMUGAM, R. 1983, Rapid
multiplication of cassava., South Indian Horticulture 31(4-5):196-200,
Engl., Sum. Engl., 5 Refs. [Regional Research Station, Vriddhachalam,
India)

Cassava. Cuttings. Propagation materials., Cultivation. Propagation. India.

At the Regional Research Station, in Vriddhachalam, India, studies were
conducted to assess the suitable length and no. of nodes of cassava
propagation material. Trials were laid out with plant spacings of 60 x 60
cm and 75 x 75 cm in a simple randomized block design. Treatments in each
plot included: cuttings with 1, 2, and 3 nodes, and vertical or horizontal
planting. The plot where cuttings had 3 nodes, which had been planted
vertically and were spaced at 75 x 75 cm, was considered to be the most
economical planting system to obtain good cassava yields. (Summary by M. de
W,) D02

0018

22709  DAHNIYA, M.T.; KALLON, S.N. 1984, Rapid multiplication of cassava
by direct planting. 1In Terry, E.R.; Doku, E.,V.; Arene, 0.B.; Mahungu,
N.M., eds. Triennial Symposium of the International Society for Tropical
Root Crops-Africa Branch, 2nd., Douala, Cameroon, 1983. Tropical root
crops: production and uses in Africa; proceedings., Ottawa, Canada,
International Development Research Centre. pp.53-54. Engl., Sum. Engl.,
7 Refs., Illus. [Agronomy Dept., Njala Univ. College, Univ. of Sierra
Leone, Private Mail Box, Freetown, Sierra Leone]

Cassava, Cultivars. Cuttings. Propagation. Planting. Experiment decign.
Germination. Plant height., Sierra Leone.

The possibility of rapidly multiplying cassava by planting short, hardwood
stakes and soft-stem tops into the field was investigated; var. Nucass 1
was employed. Results suggest 1-, 2~, 3-, and 4~-node hardwood stakes could
be planted directly into the field under the wet, tropical conditions of
Sierra Leone. Young stem tops could also be wused, 1if 2 tops were
planted/stand. (Author's summary) D02

0019
20749 EMPRESA BRASILEIRA DE ASSISTENCIA TECNTCA E EXTENSAO RURAL. 1981,
Sistemas de producao para mandioca Guanambi-BA. (Cassava production
systems for Guanambi-BA). Salvador-BA, Brasil, Série Sistemas de
Producao. Boletim no.301. 31p. Port.

Cassava. Cultivars. Cultivation. Land preparation. Planting. Weeding.
Insect control, Insecticides. Acaricides. Harvesting. Production.
Technological package. Brazil,

In 1981, 2 cassava production systems were developed for 18 different
municipalities of Bahia (Brazil) for traditional farmers, landowners or
tenants, with intermediate to low levels of technical know-how, and a good
receptivity to the adoption of new technologies. The followiug operations
are included: site selection, soil preparation, planting, cultural and
phytosanitary practices, harvesting, storage of roots and branches, and



commercialization (roots and/or flour). Expected av., yields are 25 and 18 t
roots/ha, resp., (Summary by 1.B.) D02

0020
22007 EZUMAH, H.C. 1980. Agronomic and related work on cassava produc-
tion in Zaire. In .» ed. Workshop on Cassava Production and

Extension in Central Africa, Mbanza-Ngungu, Zaire, 1980. Proceedings.
Ibadan, Nigeria, International Institute of Tropical Agriculture.
Proceedings Series no.4. pp.51-69. Engl., 13 Refs,

Cassava. Cultivars. Cultivation. Intercropping. Cuttings. Soil require-
ment3. Land preparation. Timing. Planting. Spacing. Weeding. Foliage.
Harvesting. Root productivity. Zaire.

Many factors contribute to low cassava ylelds 1in Zaire, including the use
of low yleldlng var., discases (especially CBB, common mosaic, and CAMD),
pests (malnly the cassava mealybug and the green spider mite), and poor
management practices. Recommendations for overcoming some of these problems
incluue the use of high yielding, discase- and pest-resistant var, and good
management practices. Disease~-free planting material should be used,
especlally in the case of common mosalc. On well-managed, mulched, fertlle
soll, the severity of CBB and the cassava mealybug 1s reduced; cassava
growth 1s more vigorous in these soils than in highly drained sandy soils.
Planting should be done earlv in the rainy season. Land preparation for
cassava 1s basically the same as for most other arable crops; several
recommendations are given for forest and savanna areas. Spacing and popula-
tion density vary with the cassava cv., 1its branching habit, its rate of
leaf decvelopment, soil ty’e, and moisture regime. Different plant densities
and distances are discussed for the different reglons. Frequent and timely
weeding 1s necessary for good cassava development and yield, particularly
during the 1st 12 wk. The use of fast growing cassava cv. at recommended
densities can produce sufficient leaf cover to control weeds within the 1lst
12 wk. The use of Pueraria and Stylosanthes as mulches for weed control
should be considered. Results are given of studies in which different
levels cof management and treatments of weed control arec compared. Planting
material 25-30 cm long should be used; cuttings should preferably be from
diseise- and insect-free fields, and 12-18 mo. old. Older cuttings give
higher yields. Cuttings are generally planted with 2/3 of the older end
buried obliquely In the soil; when cuttings are planted upside down, root
yield and plant establishment are significantly reduced. Given optimum
growth conditions, young cuttings are mure readily established. To conserve
planting materials, they should be stacked upright under shade in a shallow
ditch with the base covered with soil. It 1is also beneficial to plant
cassava 1n assoclation with crops like maize, groundnut, beans, and others,
1f leaf harvests are limited to once a month, no loss in root yield occurs.
When planting on slopes greater than 10%, it 1is preferable to plow and
plant cassava on the flat instead of on ridges., (Summary by EDITEC. Trans.
by L.M.F.) D02

20200 HENKES, R.; KERR, B. 1984, Oﬁilyuca, lista para algo mis. (Cassava,
ready for something else). FE1 Surco 89(1):6-8., Span., Illus.
Also in Far Eastern Agriculture 1983:22-23,34, September/October 1983,
Cassava. Cultivation. Mechanization. Development.
New developments on cassava growlng, harvesting, and processing for

industrial and food purposes are presented. The importance of this energy-

10




and protein-producing crop, with high potential yields (34-8¢ t/ha at
CIAT), in acid infertile soils 1is stressed. Mechanization is one of the
wain research priorities, Some harvester designs are described, including
a cne-row unit (Richter, Australia) that mounts on the 3-point linkage of a
medium-size tractor and lifts the roots by means of a horizontal blade,
mechanically adjusted. Other types of harvesters Include a machine that
digs, cleans, and elevates roots into a trailing wagon. A rotary chopper
cleans away cassava tops before harvest, cutting them into small pieces to
ald composting. A cassava planter based on the drop-type, whole-stick
sugarcane planter used in Australia, 1is also referred to., A new 4000-ha
project in southern Queensland will use supplemental irrigation on marginal
soils and a pilot processing plant converts cassava into starch, animal
feed, and a base material for fermentation into alcohel. 1In Baiyer River
(Papua New Guinea) cassava will be grown for ethanol production (2 million
1/yr). (Summary by I.B.) DO2

0022
22019 HEYS, G. 1980. Largit~scale multiplication of cassava at 11TA,
Tbadan, In Ezumah, H.C., ed. Workshop on Cassava Production and

Extension 1in Central Africa, Mbanza-Ngungu, Zaire, 1980. Proceedings.
Tbadan, Nigeria, International TInstitute of Tropical Agviculture.
Proceedings Series no.4. pp.191-201, Engl., 1 Ref,

Cassava. Propagation materials. Cuttings. Stems. Propagation. Nigeria.

At the International Institute of Tcopical Agriculture (11TA), Nigeria,
simple multiplication methods have heen developed to increase the no. of
cuttings for planting that can be obtained from a single cassava plant. By
combining the use of 2-node cuttings from mature hardwood and semimature
hardwood tops, the normal multiplication rate of 10 cuttings/plant can be
increased to 60-70 cuttings/plant. lmproved multiplication methods for
large-scale farmers are described, with which the normal multiplication
tate reached by farmers is {increased 40-96 times. These {nclude the
aforementioned methods, taking cuttings from established plants, use of
l-node cuttings, and the obtainment of a ratoon crop. The form of
constructing a humidity chamber to enable the rooting of cuttings under
high humidity conditions to reduce transpiration losses 1s described. To
solve rooting problems at cooler times of the year, it {s recommended that
loamy soil be used as a rooting medium instead of sand. 1f good results
are not obtained with loamy soil and the humidity chamber, water should b=
used fer rooting. The process followed at 11TA for the multiplication of
breeding material from 2 clones (30211 and 30395) {is briefly described.
Precautions that should be taken in rapid multiplication include taking
care of not infecting the part of the stem inserted into the soil; pruning
it plants have developed aburdant foliage before being transplanted to the
field; allowing shoots to harden in the nursery before planring; ratooning
cagsava to produce more stems than in tue lst crop; increasing the 2nd
fertilizer application if too many shoots sprout after the lst application;
keeping cassava weed-free. (Summary by EDITEC. Trans. by L.M.F.) D02

0023

21458 MATTOS, P.L.P. DE; DANTAS, J.L.L.; SOUZA, A. DA S. 1982, Sistemas
de plantio para mandioca no Brasil., (P'-nting systems for cassava in
Brazil). Cruz das Almas-BA, Brasil, Empresa Brasileira de Pesquisa
Agropecudria. Centro Nacional de Pesquisa de Mandioca e Fruticultura.
Circular Técnica no.05. 48p. Port., 26 Refs., 11lus. [Centro Nacional de
Pesquisa de Mandioca e Fruticultura, Caixa Postal 007, 44,380 Cruz das
Almas~BA, Brasil}
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Cassava. Cultivation. Land preparation. Timing. Planting. Spacing. Weeding.
Intercropping. Brazil,

Some of the cassava cropping systems suited for different regions in
Brazil are discussed. In the North, cassava is planted on firm ground or
lowlands, which are periodically flooded by rivers, as a pure crop or in
asgociation. Tables on production are included; cv. Mameluca produced on
the av., 67.4 t/ha over 1969-71, with 40 t of organic manure/ha. 1In the
Northeast, where 53% of the national production of cassava comes from, the
crop is grown by small farmers in association with beans or maize and 51%
is consumed as table flour. The Southeast, with 157 of the national
production, has a high level of technification and an alcohol factory has
been established 1in Curvelo, Minas Gerals. Land preparation in recently
colonized areas is discussed. In the Central West region, which accounts
for 4.92 of the production, the intensification of cassava cultivation is
required; data on ylelds in Mato Crosso are presented. 1n the southern
states, the crop has latent periods; storage systems that protecc the
cuttings against frost are descr.bed. Available tochnologies for the crop
are presented: land preparation; time of planting: planting distance and
depth; stake position, mechanical planting, planting in furrows, on ridges,
in pits or '"covas", in conic mounds or "matumbos", on the flat; and the
asgoclation with other crops. (Summary by 1.B. Trans. by M, de W.) D02

0024
22053 NAIR, G.M.; RAVINDRAN, C.S.; PRASAD, M. 1984, Cultural practices
for tuber crops. Indian Farming 33(12):29-33. Engl., Illus. [Central
Tuber Crops Research Inst., Sreekariyam, Trivandrum, 695017 Kerala,
India]

Cassava, Cuttings, Cultivation. Land preparation. Timing. Planting.
Spacing. Irrigation. Harvesting. 1lndia.

The cultivation practices recommended for cassava, sweet potato, and other
tubers in different regions of 1ndia are described. Cassava is mostly
grown in Kerala and parts of Tamil Nadu. The time of planting is between
April-May or Aug.-Sept. For land preparation, soil should be loosened to a
depth of 20-25 cm for better rooting. Different planting methods are
mentioned such as the use of ridges on slopes to prevent erosion, and for
level lands the "pit followed by mound” method, in which a pit 1is opened
and the soil 1is mixed with cattle manure and reformed into a mound.
Although the latter planting method requires moce labor, it increases the
yleld by 10Z. The selection and preparation of planting material, and the
spacing and plant population, are also presented. Finally weeding,
earthing up, irrigation, and harvest are discussed. 1t is indicated that
irrigation at 25% available moisture depletion level doubles root yield,
and that harvesting must be done when the plant has reached optimum
maturity and not afterwards, to avoid the formation of fiber inside the
roots. (Summary by I.B. Trans. by M. de W.) D02

0025
22022  WDAY1, K. 1980. Problems and prospects of cassava dispersion in
Kasal and Shaba. In Ezumah, H.C., ed. Workshop on Cassava Production and
Extension 1in Central Africa, Mbanza-Ngungu, Zaire, 1980, Proceedings.
Ibadan, Nigeria, International Institute of Tropical Agriculture.
Proceedings Series no.4. pp.221-228. Engl.

Cassava, Cultivation. Intercropping. Soil fertility, Climatic requirements.
Development. kort productivity. Zzire,
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Some reasons for the decrease or stagnation of cassava production in the
Kagai and Shaba regions of Zaire are the CBB epidemic in 1970, which was
worsened by the presence of the CAMD and common mosaic virus, the low use
of inputs in cultural practices, problems in harvesting and processing, low
soil fertility, increased population, damage caused to rich farm lands by
diamond miners, and governmental agricultural policies. The creation ~f a
PRONAM (Programme National Manioc) extension service to increase cassava
producticrn 1s recommended. Regional climatic factors as well as the most
common rultural practices used are described. (Summary by EDITEC. Trans. by
M. de V.) DO2

0026

22336 PIANG, L.N.; HUSSAIN, K.M. 1982, Field evaluation on the selec-
tivity of nine pre-emergence herbicides to cassava (Manihot esculenta
Crantz), In Meong, K.L.; Lee, B.S.; Lim, T.M.; Teoh, C.H.; Ibrahim,
Y., eds. International Conference on Plant Protection in the Tropics,
Kuala Lumpur, Malaysia, 1982. Proceedings, Kuala Lumpur, Malaysian Plant
Protection Society. pp.481-487. Engl., Sum. Engl., 16 Refs. [Field Crop
Branch, Malaysian Agricultural Research & Development Inst., Serdang,
Selangor, Malaysia)

Cassava, Cultivars. Field experiments. Weeding. Herbicides. Plant injuries.
Plant height. Root productivity. Malaysia.

Field evaluation was conducted at the Malaysian Agricultural Rcsearch and
Developm=nt Tnstitute on 9 herbicides applied as preemergence at 3 dosages
for their selectivity to local cassava clone Black Twig. The effects of
the herbicides on the crop were assessed on visible injury symptoms, plant
height, and crop yields, Alachlor, chloramben, fluometuron, oryzalin, and
trifluralin were highly selective and induced little phytotoxic effects to
the crop at double the recommended rates or higher. Oxyfluorfen produced
gome symptoms at 0.25 kg/ha and above but caused no yield depression,
Digron and atrazine were partially selective and may be used at a rate of
less than 2 kg/ha while isouron was nonselective at 1.0 kg/ha. (Author's
summary) D02

0027

22707 SAUT1, R.F.N. 1984, Effect of variety and planting time on the
yleld of cassava in Malawi. In Terry, E.R.; Doku, FE.V.; Arene, 0.B.;
Mahungu, N.M., eds. Triennial Symposium of the International Society for
Tropical Root Crops-Africa Branch, 2nd., Douala, Cameroon, 1983,
Tropical roct crops: production and uses in Africa; proceedings, Ottawa,
Canada, International Development Research Centre. pp.49-~50. Engl., Sum,
Fngl., 6 Refs. [Makoka Research Station, Ministry of Agriculture,
Private Bag 3, Thondwe, Malawi)

Cassava, Cultivars. Sweet cassava. Bitter cassava. Experiment design.
Timing. Planting. Roor productivity. Mala.{.

In trials conducted at Bvumbwe and Baka research stations fin Malawi, 3
cassava var. (Chitembwere, Mbundumali, and Gomani) were planted at monthly
intervals in an attempt to determine the effect of different planting dates
on yields. At both sites, yilelds were highest for the crop planted during
the same time of the year (Jan.). At Bvumbwe there were highly significant
differences between var., whereas time of planting had a marked effect at
Baka. (Author's summary) D02

0028
22301 VILLAMAYOR JUN1OR, F.G.; LABAYAN, A.L.; PEREZ, R.D. 1982, Effect
of plant handling during data collection on the yield of sweet potato
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and cassava. Radix 4(1):11, Engl, {[Philippine Root Crop Research &
Treining Center, Leyte 7127, Puilippines])

Cassava. Cultivars. Field experiments. Plant handling, Plant injuries. Root
productivity, Philippines.

The effect of handling was studied in cassava (cv. Golden Yellow) and sweet
potato (cv. BNAS-51) compared with a control (not handled); the no, of
sample plante was 6 and 8 for cassava and sweet potato, resp. In cassava,
there were no significan: Fifferences in root no. and yield compared with
the control, although the herbage yi.ld of handled plants was much higher.
Expt. with larger no. of samples are required to measure real differences
between treatments. (Summary by M. de W.) D02

0029
22099 VILLAMAYGR JUNIOR, F.G.; DISTREZA, T. 1982, Yield of cassava at
different plant populations and ages of harvest. Radix 4(1):4-5. Engl.,
1 Ref. [Philippine Root Crop Research & Training Center, Leyte 7127,
Philippines]

Cassava. Cultivars. Cultivation. Field experiments., Planting. Spacing.
Timing. Harvesting. Root productivity. Philippines.

Cuttings of cassava cv. Golden Yellow were planted at different densities:
13,000, 15,000, 20,000, and 25,000 plants/ha with 3 replications. Plants
were harvested at 6, 7, 8, and 9 mo., Roots were sorted into marketable (at
least 3 cm.in diameter and 20 cm long) and nonmarketable roots. The root
yield was higher as the plants were older and the plant population was
smaller; however, only the effect due to the plant age was significant. 1In
other trials with plants spaced at 75, 100, and 125 cm, and harvested after
6 mo., there were no significant yleld differences between plant popula-
tions. A population of 13,000-15,000 plants/ha is recommended for the cv.
Golden Yellow. (Summary by M. de W.) D02

Sece also 0007 0008 0009 0076 0ll4 0115 0120 0121
0122 0125 0132 0134 0143 0146 0148 0150

D03 Energy Productivitv and Yields

0030
22029  CENTRO NACIONAL DE DESARROLLO AGROPECUARIO. SANTO DOMINGO, 1979,
Resultados de la primera evaluacidn de variedades de yuca amarga en La
Sierra. (Results of the first evaluation of bitter cassava varieties in
La Sierra). Repiiblica Dominicana, Secretarla de Estado de Agricultura.
5p. Span., Illus,

Cassi va. Bitter cassava. Cultivars., Timing. Harvesting. Root productivity,
Casa e. Dominican Republic.

In 1976 the Centro Nacional de Yesarrollo Agropecuario (Dominican Republic)
carricd out the lst evaluation of bitter cassava var., in La Sierra. After
10 and 15 mo. of planting, 4 local var. (La Blanca, Facundo, Agria Dulce,
and Agua’'~ Co-o) and 3 Brazilian var. (Brava, Blanca de Santa Catalina, and
Clara Cema), were evaluated for their root yield, no. of cazabe
cakes/quintal of roots, no. of cazabe cakes/tarea (l tarea = 0.06 ha), and
quality of cazabe, Results are presented in table form. In both
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evaluations local var. exceeded the Brazilian var. (Summary by 1.B. Trans.
by M. de W.) D03

0031
22020 GILUMBU, M. 1980. Problems and prospects of cassava dispersion in
Bandundu. In Ezumah, H.C., cds. Workshop on Cassava Production and
Extension in Central Africa, Mbanza-Ngungu, Zaire, 1980. Proceedings.
Ibadan, Nigeria, International Institute of Tropical Agriculture.
Proceedinge Series no.,4. pp.205-21]1. Engl., 9 Refs,

Cassava, Climatic requirements. Cultivation. Research. Root productivity,
Zaire.

Asnects of cassava production in the region of Bandundu, Ist cassava
producer in Zaire, are mentioned. Av. yield of the region is 7 t/ha, and
the most important diseases and pests are CBB, common mosaic virus, CAMD,
the mealybug, and the green epider mite. The research and extension process
from colonization up to the present {s briefly described, in 3 periods:
from colonization to 1963, from 1963 to 1975, and from 1975 up to now.
Though high yielding var. and improved cultural practices exist in the
regearch stations of Bandundu, they are not yet available for farmers. The
farmers are traditional but they accept changes Jepending on the situation.
It is recommended to provide training at the extension level., The bad
state of the roads discourages traders from going to cassava producing
regions. The cooperatives are another way to reach the farmer. The failure
of the Programme National Manioc (PRONAM) {s partly due to its inability to
assure trained extension workers, which would result in greater farmer
acceptance of changes. (Summary by EDITEC. Trans. by M. fe W.) D03

See also 0008 0021 0023 0027 0029 0062 0064 0102
0115 0118 0131 0132 0134 0144 0148 0150

D04 Postharvest Studies

0032
22059 BALAGOPALAN, C.; PADMAJA, CG. 1984, Storage of tuber crops. Indian
Farming 33(12):51-53,71. Engl., 1llus,

Cassava. Cultivars. Vascular streaking. Polyphenol oxidase. Post harvest
technology. Deterioration. Moulds. Rhodanese. Linamarase. Storage. Roots.
India.

At the Central Tuber Crops Research Institute, Trivandrum, India, the
postharvest deterioration of cassava roots and other tubers was analyzed.
The 1involvement of cellular and extracellular enzymes in this process was
established. Vascular streaking of 6 cassava var.: local var. M-4 and
hybrids M-226, H-i687, H-165, H-2304, and H-97, was studi{ed. A reduction
of total phenols was observed on the 2nd and 3rd days of storage, followed
by a slight increase and the simultaneous occurrence of vascular streaking.
A sudden increase in the phenolic values was seen when the deterioration
reached 50-60%; the same trend was observed on the titratable acidity. The
polyphenol og&Pase activity of cassava I?Ots. dipped for 8 h 1in ascorbic
acig (4 » 10 7 M), glutathione (5 x 10 ~ M), and potassium cyanide (5 x
10 © M), was inhibited or inactivated; nontreated roots showed vascular
streaking. These results suggest that the polyphenol oxidase 1s a key
enzyme in vascular deterioration. The role played by Rhizopus oryzae in




cassava deterioration is indicated; 1in the course of its growth the
microorganism produces macerating enzymes like polyphenol oxidases and
peroxidases. Linamarin represses the release of rhodanese by R. oryzae;
the linamarase produced by R. oryzae appears to be a beta-glucosidase
enzyme. Low cost techniques for the preservation of cassava roots such as
the use of saw dust, river sard, soil, and mixtures of these elements, with
40-50% MC, 1in pits of 2 x 2 x 2 feet, were evaluated. The processing and
natural drying of cassava chips were also considered. Physico-chemical and
microbiological data of cassava chips available at Kerala markets are
given, Sodium hypochlorite at 0,5% prolongs the shelf life of cassava chips
and reduces the no. of bacteria. (Summary by 1.B., Trans. by M. de W.) D04

0033
22062  NANDA, S.K. 1984, Post-harvest practices of tuber crops. Indian
Farming 33(12):64-66. Engl.,, Illus.

Cagsava. Cassava products. Cassava chips. Post harvest technology. Dried
roots. Storage. Detecioration. Cassava starch, Tapiocas. Small-sgcale
processing. Iniia.

The postharvert process aud concomitant problems of several tuber crops in
India are anilyzed. Over 25% of the world cassava production is lost in
postharvest handling. In India, roots are sliced with hand-knives. Edible
cassava chipas are of 2 types: (1) white, obtained by removal of the
outermost cortex of the roots, slicing and drying; and (2) parboiled in
water fcr 10 min before drying. The development of a cassava chipping
machine (62 kg of 5 mm cassava chips/h), by the Central Tuber Crops
Research 1Institute, 1is mentioned. Sample ~nalysis of cassava chips
invariably showed fungi and bacteria; mold-intested chips are generally
washed or beaten on the floor to remove the fungus. The most important
pest of stored cassava chips is Araeceras fasciculatus., Cassava chips are
consumed either cooked or fried. White chips are used to produce CF,
starch, dextrin, and glucose. Poor quality chips are used for animal feed.
Cassava starch production {s small-scale with rudimentary methods; at
Trivandrum, 700 t of crude starch are produced per year, The production
process of tapivca 1s mentioned. Small industries recover 20-22% of
starch, 5% of thippi, and 1-22 of the outermost cortex. (Summary by I.B.
Trans., by M. de W.) D04

See also 0005 0019 0023 0111 0114 0115 0139

EO0 PLANT PATHOLOGY

0034

21137  ARRAUDEAU, M. 1981, Mission en Republique Populaire du Benin sur
les problemes poses par la culture du manioc (12-18 Septembre 1981).
[Phytosanitary survey for evaluating problems of cassava cultivation in
the People's Republic of Benin (12-18 September 1981)). Paris, Institut
de Recherches Agronomiques Tropicales et des Cultures Vivrieres. 23p.
Fr. {Inst. de Recherches Agronomiques Tropicales et des Cultures
Vivrieres, 110 rue de 1'Université, 75.007, Paris, France]

Cagsava. Productivity., Cultivars., Cultivation. Bacterioses. Cassava African

mosaic virus. Injurious insects. Anthracnose. Propagation. Plant breeding.
Costs. Benin.
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A phytosanitary survey was conducted in Sept. 1981 to evaluate disease and
pest prcblems of cassava crops at Ouedo, Sekou, Niaouli, Bohicon, Abomey,
Dassa, Savalou, and Oueme (People's Republic of Benin). CAMD was widely
distributed and 1t is particularly serious in certain clones; however, some
clones seem to be resistant or tolerant (TMS 40764) to the disease. CBB
was observed only once (translucid leaf spots). No clear distinction
between symptoms of anthracnose (Colletotrichum spp.) and CBB was found in
some of the fields. The occurrence of Cercospora was frequent but not
serious. Mealybugs (Phenacoccus sp.) were common in the SE and occasional
mite attacks were recorded. Zonocerus was rarely found. Neither
traditional cultural practices nor hydromorphic and obstructed lands favor
the crop's phytosanitary conditions. A detailed program for improving
cassava production in Benin is proposed. (Summary by 1.B.) EOO

0035
22025 DANIEL, J.F.; MAKAMBILA, C.; BOHER, B. 1980, State of art on
cassava production in Congo (Brazzaville). 1n Ezumah, H.C., ed. Workshop
on Cassava Production and Extension in Central Africa, Mbanza-Ngungu,
Zaire, 1980. Proceedings. lbadan, Nigeria, International lInstitute of
Tropical Agriculture. Proceedings Series no.4. pp.249-254. Engl., ! Ref.

Cassava., Cassava bacteria! blight, Cassava African mosalc virus.
Phenacoccus., Glomereclla manihotis. Roots. Deterioration. Congo.

Cassava, the most important root crop and main source of energy in the
Congo, 1s consumed in form of leaves and roots. Cassava bacterial blight,
CAMD, root rots, and the cassava mealybug are major constraints. Several
studies carried out by Office de la Recherche Scientifique et Technique
Outre-Her are outlined; these were related to the mealybug and 1its
parasite-predator complex, transmission of bacterial and fungal diseases hy
insects, role of some sucking bugs (Pseudotheraptus devastans) and of some
coleoptera that are not phytophagous 1in the mechanical transmission of the
bacterium, clarification of the epiphytic phase of the CBB pathogen during
its 1life cycle, distribution of CBB, technique for detection of the
pathogen, and expt. on transmission of CBB by insects. The studies carried
out by the M. Ngauabl U. on Colletotrichum manihotis, artificial
inoculations, and histopathology are also outlined. The most widespread
voot rots are caused by Armillarialla tabescens, Sphaenostilbe repens, and
Leptporus. (Summary by F' 1TFC. Trans. by L.M.F.) KOO

0036
21138  G1RARD, J.C. 1980. Mission en Republique Populaire du Benin sur
les problemes phytosanitaires dv manioc (5-9 Aout 1980). [Phytosanitary
survey for detecting problems of cassava in the People's Republic of
Benin (5-9 August 1980)]. Réunion, Institut de Recl :rches Agronomiques
Tropicales et des Cultures Vivrieres, 24p. Fr., 1llus,

Cassava. Cultivars., Xanthomonas campestris pv. manihotis. Cassava African
mosaic virus. Cercosporidium henningsii. Cercospora caribaea. Cercospora
vicosae. Phenacoccus manihoti. Mononychellus tanajoa. Ferrisia virgata,
Symptomatology. Pest control. Benin.

The 2nd phytcsanitary survey (Aug. 1980) carried out in Benin to determine
the extent of disease and pest damage to cassava crops 1s reviewed in
detail, The majority of the crops surveyed in northern Zou Province,
Dangbo District at Oueme, and Ouedo, showed serious disease symptoms;
however, crops at Niaouli did not. CAMD was extensive but varying levels
of resistance to the disease were found. At Niaouli, [l sweet var. and 1]
bitter var. are being tested for CAMD resistance. TMS 30395 presented no
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symptoms although the disease was homogenously spread. Different levels of
CBB were found; some plots were entirely disease~free while others showed
serious damage, such as at Attogcn, Kpakpassa, and Ouedo; better vegetative
growth was noted at these last 2 sites. Other problems observed were
related to Cercospora spp., the mealybug (Phenacoccus manihoti), and mites
(possihly Mononychellus tanajoa). Attacks seemed to be locally related to
important disease damages. Tuber rot was also reported. The possible
establishment of a gari production plant in the country justifies the fight
againgt CAMD and CBB. Recommendations for avoiding epidemic outbreaks are
stressed, and a strategy is proposed for obtaining clones resistant to both
diseases. (Summary by 1.B.,) EOO

0037
21127 KATARY, A.; TACHI, P. 1981. FEvaluation du parasitisme sur manioc
par regions: cas de la cercosporiose, de la bacteriose, des acariens et
des cochenilles au Benin. (Evaluation of parasitism on cassava by
regions: case study of Cercospora disease, bacterioses, mites, and
mealybugs). Benin, Africa, Minlstere de 1'Enseignement Superieur et de
la Recherche Scientifique. 13p. Fr., 9 Refs.

Cassava. Xanthomonas campestris pv. manihotis. Cercosporidium henningsii.
Cercospora caribaea. Injuricus mites. Benin.

The origin, {incidence, and symptomatology of damage caused by CEB,
Cercosporidium henningsii{ and Cercospora caribaeca, mites, and mealybugs
(Phenacoccus manihoti) in 4 provinces of the People's Republic of Berin are
reviewed. In or-farm observations the presence or ahsence of diseases and
pests was recorc:d on 5 plants along a diagonal line (10 ft. long), with
the following results: CBB, 1, 8, 21, and 17%; Cercospora spp., 95, 64, 98,
and 83%; mites, .5, 88, 80, a.d 85%, and mealybugs, 35, 14, 31, and 29%,
for the provinces o~f Oueme, Mono, Atlantique, and Zou, resp. (Summary by
1.B.) E00

0038

21170 LOPES, E.B.; MELO, G.S., DE; MATTIAS, E.C. 1984, Problemas fitossuui-
tarios da mandioca (Manlhot esculenta Crantz) na Paralba, e recomenda-
coes de controle. (Phytosanitary problems of cassava in the state of
Paraiba and recommendations for their control). lagoa Seca~PB, Brasil,
Empresa FEstadual de Pesquisa Agropecuarfa da Paraiba. 15p. Port., 11
Refs., [Empresa Fstadual de Pesquisa Agropecuiria da Parafha, Lagoa
Seca-PB, Brasil]

Cassava. Cultivars. Erinnyis ello. Mononychellus tanajoa. Phenacoccus
herreni. Glomerella manihotis. Phytophthora drechsleri. Symptomatology.
Pest damage. lnsect control. Mite control. Discase control. Brazil,

Technicians of Empresa Estadual de Pesquisa Agropecuiria da Parafba and
Empresa de Assistencia Técnica e Extensao Rural de Minas fierals carried out
a phytosanitary survey in 6 mlcroregions comprising 34 cassava producing
municipalities in the state of Paraiba, Brazil. Twelve insect pests and 6
diseases were reported. Brief descriptions on symptomatology and control
methods are included for the following potentially serious pests and
diseases: Erinny{s ello for which the hest control method proved to be
300~500 g Bacillus thuringicnsis/ha‘ Mononychellus tanajoa, whose popula-
tions are naturally reduced by rains and when serious attacks occur,
vamidothion at 800 ml/ha or bromopropylate at 1.0 1/ha, every 2 wk., are
recommended; Phenacoccus herreni, hest controlled by ethyl parathion at 0.1
a.i., applied directly on infested parts, and termites. Root rot
(Phytophthora drechsler!) Is the most serious disease in Paraiba, followed

18



by anthracnose (Colletotrichum manihotis). The former is widespread in
clayey, poorly drained soils, and appropriate cultural practices and the
uge of resistant var. (especially cv. Cedinha and Osso Duro) are recom~
mended, (Summary by 1.B.) EOQ

0039
22057 MALATHI, V.G.; SHANTA, P. 1984, Discases of cassava. Indian Farming
33(12):43-44,46, Engl., 1llus.

Cassava. Diseases and pathogens. Cassava African mosaic virus. Symptomatol-
ogy. Disease transmission. Discase control. Cercosporidium henningsii, Pest
damage. Epidemiology. Diplodia natalenses. Roots. Deterloration. Glomereclla

cingulata. India.

The symptoms, dissemination, and control measures of the principal diseases
of cassava in India are presented. At the moment only 14 out of aprox. 30
disecases that attack cassava have been reported. CAMD 1is the most
devastating, causing yield reductions of 60-70%. Hybrids Sri Sahya and
Sree Visakham from the Central Tuber Crops Research lnstitute, Trivandrum,
present tolerance in the field; hybrid H-226 presents a 30% spread of the
disease. The causal agent appears to be a gemini virus of 18-24 nm in
diameter, Among fungal diseases, the one produced by Cercosporidium
henningsii 1s the most Important. Popular var. Malayan-4 1s highly
susceptible to this pathogen that causes premature defoliation and a 30%
reduction in the yield. Rain, humidity, and temp. play an important role
in the epidemiology of this disease. Excessive application of N and P
increased the severity of the disease and the applization of K reduced {it.
Since the use of fungicides is expensive, it 1s recommended to change the
cultural practices and utilize resistant var. Cuttings rot (piplodia
natalenses) and anthracnose (Colletotrichum sp.) are discussed. The danger
of dissemination or introduction of new diseases through the exchange of
genetic material is highlighted. (Summary by 1.0, Trans. by M. de W.) E00

0040
22017 TERrY, E.R. 1980. The production of pathogen~free cassava planting
material for distribution. In Ezumah, #.C., ed. Workshop on Cassava
Production and Extension in Central Africa, Mbanza-Ngungu, Zaire, 1980.
Proceedings. 1lbadan, Nigeria, International Institute of Tropical
Agriculture. Proceedings Series no.4. pp.173-185. Engl., 15 Refs.,
I1lus.

Cassava. Cultivars. Disease control. Cassava African mosalc virus. Tissue
culture. Apical meristems. Hot water treatments, Cassava common mosaic
virus. Xanthomonas campestris pv., manihotis. Cuttings. Propagation
materials, Propagatfon. Rooting. Mycoses. Zaire.

The success of a system proposed for the production of pathogen-free
cassava planting material depends on the ability to recognize and
characterize major diseases of cassava and their causal agents; the
development of reiiable techniques for eliminating the pathogens and
ensuring that propagation materials are pathogen-free; and the development
of procedures to maintain on a routine basis pathogen-free planting
material. CAMD has been successfully eliminated from 6 improved cv.
developed at the International Institute of Tropical Agricvlture (TMS
30040, TMS 30211, TMS 30337, TMS 30395, TMS 30555, and TMS 130572) and from
2 cv, from India and Nigeria, using shoot apical meristems cultured at 35°C
during 30 days. A reliable method of detecting the presence of CAMD
involves sap transmission tests from meristem tip culture plantlets to
Nicotiana benthamiana, accompanied by a 6 mo. observation period at
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20-25°C. An av. of 83% of TMS 30395 plants, established from CAMD-free
cuttings, can maintain their disease-free status throughout their growth
cycle, thus providing a more than adequate no. of CAMD-free cuttings for
the succeeding ciop. The technique for propagation of planting material
free from Xanthomonas manihotf{s (CBB) and X. cassavae {s described. 1In the
case of cassava fungal pathogens such as Sphaceloma sp., Glomerella SPey
Fusarium sp., Sclerot{um rolfsii, and Botryodiplodia sp., it Is recommended
to sgelect only cuttings from disease-free plantations for distribution.
The establishment of a foundation stock for routine distribution to growers
is sought. Planting material for multiplication and distribution should
only be sclected from apparently discase-free plants; cuttings, selected
for their vigor and general health, should be treated with thiram. All
tools and handling materials should be efther heat or chemically sterilized
before contact with the stem cuttings. All pathogen~-free foundation stock
should always be maintalned {n {solated locations, and plants with
recognizable dfsease symptoms or abnormalities should be eliminated from
the foundation stock. (Summary by EPITEC. Trans, by L.M.F.) E00

See also 0076 0lli 0143

F02 Bacterioses

0041
22340 ALMANZAR, L.J., 1981, Fl1 afublo bacterial de la yuca. (Cassava
bacterfal blight). Agro (Repidblica Dominfcana) 10(91):34~35,36. Span.,
1 Ref.

Cassava. Xanthomonas campestris pv. manihot{s. Dominican Republic.

The literature on CBB {s reviewed. The taxonomy, geographic distribution,
symptomatology, biochemical characteristics for {dentification, biological
cycle, {nfection and disseminat{on of the disease are included. The areas
of the Dominican Republic In which the pathogen has been observed are
reported. (Summary by 1.B. Trans., by M, de W.) F02

0042
22330 CHERTAN, M.T.; MATHEW, .J. 1983. Survival studies on the cassava
bacterial blight pathogen Xanthomonas campestris pv, manlhotis. Indlan
Phytopathology 36(2):291-293, Engl., Sum. Engl., 3 Refs, {Dept. of Plant
Pathology, College of Agriculture, Vellayan{, Trivandrum 695 522, India]

Cassava. Xanthomonas campestris pv. manihotis. laboratory experlments,
Research. India.

Survival studies of Xanthomonas campestris pv. manihotis when inoculated to
cassava var. H-165 are described. The pathogen was Isolated from Infected
stems up to 3 wk. of storage of the {nfected material. When Infected plant
debris was mixed with soll, the pathogen survived 21 days; when a pure
culture was Inoculated to the soil the bacterium only survived 1! days.
{Summary by M. de ¥W.) E02

0043
2. 444 CHERTAN, M.T.; MATHEW, J. 1983, Toxin production by Xanthomonas
campestris pv, manihotis, The cassava bacterial blight pachogen,
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Indian Phytopathology 36(1):156-157, Engl., 3 Refs. [Dept. of Plant
Pathology, College of Agriculture, Vellayani, Trivandrum 695 522, India)

Cassava. Xanthomcnas campestris pv. manihotis. Toxins. Isolation. India.

The results of injecting bacterial toxin isolated from a culture filtrate
of Xanthomonas campestris pv, manihotis into cassava plants are given. The
involvement of the bacterial phytotoxin in the pathogenicity of the
bacterium as well as in the symptom expression of the disease is indicated.
(Summary by M. de W.) E02

0044
22018 DANIEL, J.F.; BOHER, B, 1980. A technigue for detection of the
causal agent of cassava bacterial blight in vegetative cuttings. In
Ezumah, H.C., ed. Workshop on Cassava Production and Extension 1in
Central Africa, Mbanza-Ngungu, Zaire, 1980. Proceedings. Ibadan,
Nigeria, International Institute of Tropical Agriculture. Proceedings
Series no.4. pp.187-189, Engl., 1 Ref.

Cassava. Xanthomonas campestris pv. manihotis. Discase control. Laboratory
experiments. Research. Stems. Isolation. Zaire.

To detect Xanthomonas manihotis, causal agent of CBB, in vegetative
material, 2 sections of 5 cm werc taken from top parts of cassava stems.
These were cut longitudinally into 4 pleces and soaked in 20 ml of water in
petrl dishes. The preparation was left for 12 h at 5°C to permit the
pathogen to come out of the .1issues. Three drops of the liquid were then
drawvn and put on a slide. After drying and allowing the alcohol fixation
of the preparation, staining was done by the immunofluorescence technique.,
This technique allows seclective staining of the pathogen by the use of
specific antibodies assoclated with isothiocyanate of “luorescing
micioscopic observation was dune under U.V. light. Tw.-thirds oY 300 stems
of var. Nganfono and M'pember were found with (Lhe pathogen using the
immunofluorescence technique. The pathogen was recovered 1in 1/3 of the
cases, in the top and bottom parts of the stem. Vegetative material found
free of the disease did not show symptoms when planted in pots. This
preliminary study Jndicates that immunofluorescence is a rapid and sure
method for the recovery of X. manihotis in vegetative material destined for
planting. The method showed that in the case of susceptible var, from
highly infected zones, the choice of apparently symptomless bottom parts of
the stems for planting s insufficient to prevent the discase from
occurring. The detection of the pathogen on the surface of stem cankers
indicates that these may serve as survival sites for the pathogen and help
in the dissemination of the disease. (Summary by EDITEC. Trans. by L.M.F.)
EO02

0045
22042  KWAJE, S.L. 1982, Bacterial blight on cassava. FAO Plant Protec~-
tion Bulletin 30(2):82-83. Engl. [Plant Protection Dept., Regional
Ministry of Agriculture & Natural Resources, Southern Region, .Juba,
Sudan)

Cassava. Xanthomonas campestris pv. manihotis. Symptomatology. Identifica-
tion. Quarantine measures. Sudan.

The presence of CBB (Xanthomonas campestris pv. manihotis) is reported for
the lst time in Sudan in the regions of Arapi, Torit District (10-15%
infection) in May of 1981, and Kajokeji, Yel River District ‘1% infection)
in Dec. of 1981. Symptoms were confirmed by the International Institute of
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Tropical Agriculture (Nigeria). Although the plants originated from
diseased cuttings revealed different symptoms from those of the parent
plants, the presence of the pathogen was confirmed at the National
Agricultural Lab. in Nairobi, Kenya. 1t 4s suspected that the disease
entered Sudan 1in 1979-80 with the influx of Ugandan refugees into the
country carrying all types of seeds and vegetative planting materials. The
disease had been previously reported 1in neighboring countries (Kenya,
Uganda, Zaire). (Summary by I.B. Trans. by M. de W.) E02

See also 001! 0025 0031 0067 0074 0114 0115 0120
0121 0128 0130 0134

EO3 Mycoses

0046
22034 AQUINO, M., DE L,N. DE; TAVARES, J.A. 1977, Mandioca: estudos sobre
doencas da mandioca em Pernambuco. (Cassava: surveys on cassava diseases
in Pernambuco). In Instituto de Pecquisas Agrondmicas. Brasil.

Proleto Fitossanidade., Relatorlo técnico, perfodo 1975-1976. Recife-PE,
Brasil. pp.112-115. Port,, 1llus.

Cassava. Mycoses, Diseases and pathogens. Uromyces manihotis. Disease
control. Predators and parasites. Cercosporidium henningsii. Oidium.
Tdentification. Brazll,

The importance zud symptomatology of cassava rust, probably caused by
Uromyces manihotis, and Cercosporidium henningsii, in Pernambuco, Brazil,
are described. The fungus Darluca sp. 1s reported to parasitize the spores
of the causal agent of cassava rust and reduce its action. Other identified
pathogens are Mycosphacrella manihotis and 0idium manihotis. Tllustrations
are included. (Summary by I.B. Trans. by M., de W.) EO3

0047

22369 LEAL, E.C. 1984, Podridao radicular na mandioca no Estado de
Sergipe. 1. Etiologia. (Cassava root rot in the state of Sergipe. 1,
Etiology). Aracaju-SE, Brasil, Fmpresa Brasilei.a de Pesquisa Agrope-
cudria. Unidade de Execucao de Pesquisa de Ambito Estadual de Aracaju.
Pesquisa em Andamento no.23. 3p. Port., 1| Ref. [Unidade de Execucao de
Pesquisa de Ambito Estadual de Aracaju, Caixa Postal 44, 49,000
Aracaju~-SE, Brasil]

Cassava., Roots. Deterioration. Ftiology. Stems. 1Isolation. Fusarium.
ldentification, Brazil.

To identify the causal agent of cassava root rot occurring in the state of
Sergipe, Brazil, samples of soil and of underground stem bases, stems, and
roots of diseased cassava plants, both young and mature, were taken in
several municipalities to examine in the lab. The 2 techniques and culture
media used are described. Sterilized tomato was used as culture medium in
one of the techniques as well as sterilized cassava stems. Fusarium spp.
was detected in all the samples analyzed, regardless of the technique used.
Further tests are needed to confirm the pathogenicity of Fusarium spp. in
root rot. (Summary by M. de W, Trans. by L.M.F.) EO3

See also 0067 0114 0115 0120 0128 0130 0132 0134
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EO4 Viroses

See 001" 0025 0031 Oll4 0120 012¢ 0130 0134

EO5 Mycoplasmoses

0048
22316 JAYASINGHE, U.; PINEDA, B.; LOZANO, J.C, 1984. Antholysis in cassava
(Manihot esculenta Crantz) possibly caused by mycoplasma-like organisms.
Phytopathologische Zeitschrift 109(4):295-300. Engl., Sum. Engl., Germ.,
17 Refs., Illus. [CIAT, Apartado Aéreo 6713, Cali, Colombia)

Cassava. Clones. Symptomatology. Flowers, Plant anatomy. Germination.
Etiology. Mycoplasmoses. Colombia.

Phyllody and apostasis of cassava plants were frequently observed during
recent disease surveys in Valle del Cauca, Colombia. Many valuable cassava
clones have been affected, rendering them unsuitable for hybridization.
Light and electron microscopic observations have revealed the presence of
mycoplasma-like organisms in the diseased phloem tissues. The causal agent
is sensitive to tetracycline and streptomycin at 1000 ppm a.i., but not to
penicillin. (Author's summary) EO5

See also 0120

E06 Nematodes

0049
22009 CAVENESS, F.E. 1980. Plant~parasitic nematodes on cassava. In
Ezumah, H.C., ed. Workshop on Cassava Production and Extension 1n
Central Africa, Mbanza-Ngungu, Zaire, 1980, Proceedings. Ibadan,
Nigeria, !nternational Institute of Tropical Agriculture. Proceedings
Series po.4. pp.83-106. Engl., 51 Refs.

Cassava. Nematodes. Symptomatology. Pest control.

A 1list of the nematode species associated with cassava and their locations,
reported in literature, 1s given. Emphasis 1s placed on Meloidogyne,
Pratylenchus spp., and Helicotylenchus spp. Disease symptoms, crop losses,
biology, other host plants, distribution, and control of each are reviewed.
(Sunmaty by EDITEC. Trans, by L.M.F.) E06

0050
22087 CAVENESS, F.E. 1979, Cowpea, lima bean, cassava, yams and
Meloidogyne spp. in Nigeria. In Lamberti, F,; Taylor, C.E., eds.
Root-knot nematodes (Meloidogyne specles) systematics, biology and
control. New York, Academic Press. pp.295-300, Engl., 21 Refs., Illus.

Cassava. Meloidogyne incognita. Plant height. Root productivity. Nigeria.

The importance of the damage caused by Meloidogyne spp. to cowpea, lima
bean, cassava, and yams in Nigeria and the tropics in general is discussed
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and the objectives of the International Institute of Tropical Agriculture
(11TA) nematology subprogram are mentioned. The use of nematode-resistant
cv, and crop rotations are considered min.-input methods that would
increase and stabilize crop yields. High susceptibility to M. incognita
was found in 190 seedlings of Manihot esculenta from 11TA, tested 1in the
greenhouse to determine genetic variation in relation to nematode attack.
Height of plants receiving 500-1000 eggs/plant Increased slightly compared
with controls. Mean root wt. increased with inoculations of 500-2000 eggs:
however, root tuber wt. decreased at all levels of inocnlum used, FPigher
inoculum levels considerably reduced plant height and fibrous roots and
thickened roots wt. (Summary by 1.B., Trans. by L.M.F.) E06

FQO__PEST CONTROL AND ENTOMOLOGY

0051
22061 PILLAL, K.S.; PALANISWAMI, M,S., 1984. Pests of tuber crops. Indian
Farming 33(12):58-61,66. Engl., 1llus. [Central Tuber Crops Research
lnst., Sreekariyam, Trivandrum, 695017 Kerala, India]

Cassava, Pests, Cuttlngs. Aonidomytilus albus, Saissetia nigra.
Odontotermes. Leucopholis coneophora. Follage. Tetranychus cinnabarinus.
Tetranychus neocaledonicus, Eutetranychus orientalis. 0ligonychus

biharensis. Mite control. Stethorus gilvifrons. Pharoscymnus hornii,
Oliogota. Scolothrips indicus. Poecilochroa. Olios. Retithrips syriacus.
Roots. Rats., Araccerus fasciculatus. Storage. Pest damage. Pest control.
India.

The most important pests that attack cassava and other tuber crops in India
are presented. Recently, 36 pests of cassava have been reported. The most
important are the pests that attack planting material: Aonidomytilus albus
and Saissetia nigra; pests of planted cuttings and young plants:
Odontotermes sp. and lLeucopholis coneophora; and follage pests: Tetranychus
cinnabarinus, T. neocaledonicus, lLutetranychus orientalis, and Oligonychus
biharensis. As natural enemies of the latter pests Stethorus gilvifrons,
Pharoscymnus hornii, Olijogota sp., Scolothrips indicus, Poecilochroa sp.,
and Olios sp., have been reported. Other pests are Retithrips syriacus,
that attack the leaves; Bandicota bengalensis and other rats that attack
the tubers; and Araecerus fasclculatus that attack stored dried cassava
chips. The damage caused by all these pests, as well as the control
measures and the chemical products and formulations recommended, are
described. (Summary by 1.B., Trans. by M. de W.) FOO

See also 0076 0111 0143

FOl 1Injurious Insects and their Control

0052
22011 AKINLOSOTU, T.A. 1980. The control of the cassava mealybug and the
green spider mite by the effective use of thelr natural enemies. In
Ezumah, H.C., ed, Workshop on Cassava Production and Extension in
Central Africa, Mbanza-Ngungu, Zaire, 1980. Proceedings. 1badan,
Nigeria, International Institute of Tropical Agriculture. Proceedings
Series no.4. pp.117-121. Engl., 5 Refs.
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Cassava. Phenacoccus manihoti. Mononychellus tanajoa. Insect control, Mite
control. Biological control. Predators and parasites. Nigeria.

Following the discovery of the outbreak of the cassava mealybug and the
green spider mite in Nigeria, their natural eneanies in South Americg were
investigated under a joint program of the International Institute of
Tropical Agriculture and the Institute of Agricultural Research and
Training, Nigeria. Local predator species already established in the
country have not been able to maintain pest populations below injury level.
These species for Phenacoccus manihoti are Hyperaspls pumila, H.
senegalensic, Exochomus flavipes, Cheilomenes lunata, C. vicina, and Symnus
sp., and for Mononychellus tanajoa, an unidentified Syrphid. However, when
developing suitable management programs, it should be kept in mind that
these local predators can play an important role in the control of these
new pests. When chemical control is involved, the effect of such chemicals
on the predators should be considered. (Summary by EDITEC. Trans. by
L.M.F.) FOl

0053
22089 CHAPMAN, R.F.; PAGE, W.W., 1979. Factors affecting the mortality of
the grasshopper, Zonocerus variegatus, in southern Nigeria. Journal of
Animal Ecology 48(1):271-288. Engl., Sum. Engl., 19 Refs., 11llus,

Cassava. Zonocerus variegatus. Insect biology. Mortality. Eggs. Predators
and parasites. Nigeria.

Causes of mortality of Zonocerus variegatus were investigated, mainly in
one locality near 1lbadan, Nigeria, during the 1975-76 dry season.
Mortality of eggs and of newly hatched insects was insignificant. The
fungus Entomophthora grylli caused extensive mortality of late stage nymphs
and immature adults following heavy rain. On some occasions 10% of the
population died in one night. Predation by vertebrates was negligible,
possibly associated with the aposematic appearan:e of the insects., First
and 2nd instar nymphs were eaten by a range of iavertebrate predators, but
in these observations their total impact was sligh:. Army ants sometimes
caused dispersal of groups of grasshoppers. Blaesoxipha fillpjevi was found
to para..itize large no. of mature adults in every locality and in every yr
of observation. Many adults also died without any obvious cause after the
lst mating and ovipcsition. 1t 1is suggested that the stress of
reproduction in relatively unfavorable conditions causes this premature
death. Mortality estimated from caged insects caught in the field at 5-day
intervals agreed with estimates of changes in the no. of insects present in
the field. Entomophthora caused most deaths before mating and oviposition;
reproductive stress and Blaesoxipha accounted for the later mortality.
(Author's summary) FOl

0054
22014 EZUMAH, H.C.; NWANZE, K,F, 1980. Selections for resistance to the
cassava mealybug and effects of some cultural practices on incidence and
severity in Bas Zaire. 1n .» ed, Workshop on Cassava Production
and Extension in Central Africa, Mbanza-Ngungu, Zaire, 1980. Proceed-
ings. lbadan, Nigeria, Interuational Institute of Tropical Agriculture.
Proceedings Series no.4. pp.137-144. Engl., 5 Refs.

Cagsava. Phenacoccus. Plant breeding. Cultivars. Clones. Cultivation.
Mulching. Fertilizers. Root productivity. Resistance. Zaire.

Screening for genetic resistance to the cassava mealybug was star:ed in
zaire in 1975-76. On a 1-5 scale of increasing severity, the best score
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achieved 1in multiple germplasm evaluations was 3. Some sources of
resistance to the mealybug include wild cassava TM1 6134, TMI 6151, and TML
6096 from Brazil; hopefully this resistance is highly heritable and eas{ly
trangsferable to cultivated var. Results are gilven of studies that
evaluated the effects of nutrient application and the use of mulches on
the incidence and/or severitv of the mealybug. Mulching reduced water loss
and soil temp., favoring cassava growth and development during the dry
season. No direct relationship was observed between the rate of mulching
and mealybug incidence. However, incidence was reduced about 55% 1in
mulched plots. A rapid regrowth of cassava leaves and stems, following a
serious dry season attack of the mealybug, was ohserved. (Summary by
EDITEC. Trans. by L.M,F.) FOl

0055
22066 ONGARELL1, M. DAS G.; SILVA, D.M. DA; CARVALHO, C.F. DE 1980, Virus
da granulose en células do mandarovid da mandioca (Erinnzis ello L.,
1758). [(Granulosis virus in cells of the cassava hornworm (Erinnzis
ello, 1758)]. Revista de Agricultura (Bras{l) 55(3):174, Port., 11lus.

Cassava. Erinnvis e¢llo. Predators and parasites. Brazil.

The results are given of observations under the electron microscope of thin
sections of tissues of larvaec of FErinnvis ello that showed loss of
appetite, flaccidity of the Integument, and a milky hemolymph while being
reared on cassava. The fine sections revealed the presence of virus
particles in the fat-bodv cells and the tracheal epithelium in diseased
last-instar larvac. Occluded particles measured 300 x 60 nm, nonoccluded
particles 266 x 44 nm, and crystal proteins containing a single virus
particle 547 x 291 nm., The presence of the crystal proteins vith Just one
particle suggests that the virus belongs to the granulosis group. The
virus is reported for the Ist time in Brazil. (Full text. Trans. by M. de
W.) FOl

0056

20131 S1LVA, A. DE B.; MAGALHAES, B.P.; COSTA, M.S. 1981, Insectos e dcaro
nocivos a mandi{oca na Amazonia. (Insects and mites damaging cassava in
the Amazon River region). Belém-PA, Brasil, Empresa Brasileira de
Pesquisa Agropecuiria. Centro de Pesquisa Agropecuiria do Trépico Umido.
Boletim de Pesquisa no.3!l. 35p. Port., Sum. Port., Engl., 37 Refs.
[Centro de Pesquisa Agropecudrta do Tropico Umido, Caixa Postal 48,
66.000 Belém-PA, Brasil]

Cassava. Futropidacris cristata. Phenacoccus  herreni. Pseudococcus
obscurus. Aonidomytilus albus. Saisettla nigra. Saissetia oleae.
Aleurotrachelus socialls. Taedla bimaculata. Vatiga manihotac, Atta. Silba
pendula. Anastrepha. Teleocoma crassipes. Atherigona excisa. Euxesta
stigmatias, Corynothrips stenopterus. Anisopodus lignicola. Coelosternus
granicollis., Coelos:ernus rugicollis. Eulechriops manihotl. Sitophilus.
Andrector arcuatus. Dlabrotica. Nilio. Spodoptera frugiperda. Chilomina
clarkei. Erinnyls ello. Mononychellus tanajoa. Condilorrhisa vestigialis.
Insect biolopy. Insecticidcs. Acarlcides, Blological cuntrol. Brazil.

Cassava production areas 1a Belém, Braganca, Altamira, Alenquer, Santarém,
Manaus, Porto Velho, and Macapa (Brazil) were surveyed to collect Insects
and mites present in the crops. Blological and ecological characteristics
are given of 61 specles, including: Eutropidacris cristata, Phenacoccus
herreni, Pseudococcus obscurus, Aonidomytilus albus, Saissetia coffeae and
S. oleae, Aleurotrachelus sncialils, Taedia bimaculata, Vatiga manihotae,
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Atta spp., Silba pendula, Anastrepha spp., Teleocoma crassipes, Atherigona
excisa, Euxesta stigmatias, Corynothrips stenopterus, Anisopodus lignicola,
Coelosternus granicollis and C. rugicollis, Eulechriops manihoti,
Sitophilus sp., Andrector arcuatus, DNiabrotica atromaculata and D,
balteata, Nilio sp., Spodoptera frugiperda, Chilomina clarkel, Erinnyis
ello and E. alope, and Mononychellus tanajoa. Species that cause more
damage are P. herreni, §. pendula, Anastrepha spp., Condilorrhisa
vestigialis, Atta sexdens, and M. tanajoa. Chemical and biological control
methods are also presented. (Summary by EDITEC) FO!

See also 0019 0031 0034 0035 0036 0037 0038 0057
0060 0074 0110 o114 0115 0118 0120 0130
0146

FO3 Injurious Mites and their Control

0057
22013 AKINLOSOTU, T.A. 1980. Incidence of the green spider mite and
cassava mealybug in Nigeria. 1In Fzumah, H.C., ed. Workshop on Cassava
Production and Extension {n Central Africa, Mbanza-Ngungu, Zaire, 1980,
Proceedings, [Ibadan, Nigeria, International Institute of Tropical
Agriculture. Proceedings Serles no.4. pp.129-135. Engl., 2 Refs., 1llus,

Cassava. Phenacoccus. Mononychellus tanajoa. Epidemiology. Cultivars,
Resistance. Predators and parasites. Insect control. Mite control.
Cultivation. lnsectlcides. Acaricides. Quarantine measures. Nigeria,

Surveys on the extent of distribution of the green spider mite and the
cassava mealybug in Nigeria indicate that both pests are found in all the
states of the southern part of the country. None of the local cassava cv,
have been found resistant to either of the 2 pests. However, preliminary
observations indicate that cv. with halry shoots are less preferred by the
green spider mite but more susceptible to the cassava mealybug. lLocal cv.
Odongo seems to be falrly tolerant to the attack of both pests. Predators
of the cassava mealybug that have been observed {nclude Fxochomus flavipes,
Hyperaspis pumila, H. senegalensis, Symnus sp., and Cheflomenes Junata,
whereas only a Syrphid larval predator of the green splder mite has been
observed. Interim control measures for hoth cassava pests are discussed in
detail. 1t 1s recommended that resecarch be carried out on the hiology and
ecology of the pests, breeding for resistance, blological control, evalua-
tion of pesticides, and cultural control measures. Farmers ir the areas
affected recelve {nformation on {Interim control measures on a regular
basis through mass communication media. (Summary by EDITEC. Trans. by
L.M.F.) FO3

0058

22088 CHAZEAU, J. 1983. Deux predateurs de Tetranychidae en Nouvelle-
Guinee: Stethorus exspectatus n,sp. et Stethorus exsultabilis mn.sp.
(Col.: Coccinellidae). [Two predators of Tetranychidae in New Guinca:
Stethorus exspectatus sp.n, aud Stethorus exsultabilis sp.n. (Col
Coccinellidae)]. FEntomophaga 28(4):373-378. Fr., Sum. Fr., Engl., 5
Refs., 11lus. {Laboratoire de Zoologle Appliquée, Office de la Recherche
Scientifique et Technique Outre-Mer, B.,P. A5, Nouméa, Nouvelle-
Calédonie, France]

Cassava., Tetranychus lambi, Predators and parasites. Papua New Guinea.



Two new species of predacious coccinellids from New Guinea are described.
Stethorus exspectatus sp. n. is described from the adults of both sexes
found attacking Tetranychus lambi on cassava, Oligonychus coffeae and 0.
thelytokus on lLagerstroemla, Schizotetranychus sp. on bamboo, T. fijiensis
on coconut, and Panonychus sp. on Artocarpus sp. Stethorus exsultabilis Sp.
n. 1is described from adults of both sexes found attacking T. lambi on
cassava, T. fijiensis on coconut, and 0. coffeaec and 0. thelytokus on
Lagerstroemia. (Summary by Review of Applied Entomology) F0O3

0059

21492 FARIAS, A.R.N.; SILVA, S, DE O.E. 1983, Influencia de fatores
climdticos no comportamento de diferentes cultivares de mandioca ao
ataque do acaro verde. (The influence of different climatic factors on
the behavior of several cassava cultivars in relation to the green
splder mite attack)., Revista Brasileira de Mandioca 2(2):87-0n, vaoyr,
6 Refs., 11lus. {Centro Naclonal de Pesquisa de Mandioca e Frutleuitura,
Caixa Postal 007, 44,380 Cruz das Almas-BA, Brasil]

Cassava. Cult{vars. Mononychellus tanajoa. Climatic requirements. Rainfall
data. Temperature. Water requirements. Resistance. Brazil.

The finfluence of the pluviometric precipitation, av. RH and temp. on the
behavior of 78 cv, was studled in relatfon to Houonychellus tanajoa attack.
Cv., were planted fn 24 m° plots at a distance of 1| x 1 m, without replica-
tions, and fertilized with LPE at a rate of 60-40-40 kg/ha. The incidence
of attack was determined every ! wk. and the damage caused was measured on
a 0-5 scale. Out of the 78 cv. evaluated, 19 were susceptible, 43
tolerant, and 16 were promising for resistance to the mite attack, The
latter ones were: Ry 605, 606, 612, 619, 620, 633, 639, 641, 649, 655,
656, 663, 679, 683, €8,, and 725, The continuous rain reduced mite popula-
tions. The av. HR w1 757 and the av. temp. below 24°C did not favor the
development of the mite population. However, between the 3rd and 7th
evaluations, the HR dropped and the temp. increased; the mite population
therefore 1increased causing the fall of the leaves in most of the cv.
Other evaluations should be carried out to confirm the resistance of the
promising cv, in different ccosystems., (Summary by 1.B. Trans. by M. de W.)
FO3

0060
22012 LEUSCHNER, K. 1980. Biology, ecology and control of the green
splder mite and cassava mealybug. In Ezumah, H,C., ed. Workshop on
Cassava Production and FExtension in Central Africa, Mbanza-Ngungu,
Zalre, 1980. Proceedings. Ibadan, Nigerfa, International lnstitute of
Tropical Agriculture. Proceedings Series mno.4. pp.123-128. Engl., 2
Refs.

Cassava. Phenacoccus.  Mononychellus tanajoa, Insect  biology. Plant
breeding. Resistance. Biological control., Insect control. Mite control,
Culeivation. Timing, Planting. Africa.

Since {ts appearance in 1971 {n Uganda, the green spider mite has also been
observed in Kenya, Tanzania, Zanzibar, Zalre, Congo, Republic of Benin, and
Nigeria. The cassava mealyvbug, observed in Zaire 1in 1972, has spread to
Angola, Congo, Gabon, Senegal, Republic of Benin, and Nigeria. Both pests
attack young cassava shoots. Fconomic damage caused by the mealybug {is
both In the loss of roots and leaves. foth pests ocecur during the dry
season, and yileld losses up to 80 and 40%, resp., can occur due to the
mealybuvg and the green splder mite. Bfological aspects of both pests are
given, The International Institute of Tropical Agriculture and the

28



Programme National Manioc (PRONAM) are focusing on 5 different control
approaches: breeding for resistance, and biological, cultural, chemical,
and {ntegrated control. (Summary by EDITEC. Trans. by L.M.F,) FO3

0061
22015 MUAKA-TOKO.; LEUSCHNER, K. 1980. Aspects of the biology and control
of the green spider mite. 1In Ezumah, H.C., ed. Workshop on Cassava
Production and Extension in Central Africa, Mbanza-Ngungu, Zaire, 1980,
Proceedings. 1badan, Nigeria, International Institute of Tropical
Agriculture. Proceedings Series no.4. pp.145-155. Fngl., 3 Refs.

Cassava. Mononychellus tanajoa. Insect biology. Mite control. Cultivars.
Selection. Field experiments. Laboratory experiments. Resistance. Nigeria,

The preoviposition and oviposition period of female green spider mites was
determined as well as the no. of eggs lald and no. of eggs that hatched in
J expt. involving 20 virgin couples at 22, 28, and 35°C, and 20 individual
virgin females at the same temp. The effect of 1light and shade on
fecundity and hatchability was also studicd. The highest no. of eggs was
laid at 28°C; however, hatchability was higher at 22°C. The preoviposition
and adult oviposition periods were also longer at 22°C for both mated and
unmated females. Shade iIncreased both fecundity and hatchability. The
increase in temp. reduced the developmental period. 1n screening trials of
germplasm res{stant to the attack of Mononychellus tanajoa for further
testing in the greenhouse, 16 out of 84 clones were selected in the fileld
on the basis of a 0-5 scale (increasing level of severity). Eight clones
sustained very low mite populations (less than 100 mites/leaf) and 8 had
moderate mite populations (between 100-200 mites/leaf). Susceptible clones
had more than 200 mites/leaf. Fewer eggs were laid on selected clones and
the developmental period did not vary for selected or susceptible clones.
Only 1/5 of the selected clones that showed evidence of resistance in the
field, maintained increasing mite populations in the greenhouse, possibly
dur to plant age (10-11 mo.) at screening. Results showsd that there is a
certain level of resistance of cassava cv. to the green spider mite at the
International Institute of Troplcal Agriculture, Nigeria. (Summary by
EDITEC. Trans. by L.M.F.) FOJ3

See also 0011 0019 0031 0034 0036 0037 0038 0052
0056 0074 o110 0115 0120 0130

GO0 GENETICS AND PLANT BREEDING

GOl Breeding, Germplasm, Varietles and Clones, Selection

0062
22317 ALBUQUERQUE, M. DE; CARDOSO, F.M.R. 1982, Colecao de cultivares
acidéfilas de mandioca do CPATU, (The CPATU collection of cassava
cultivars). Belem-PA, Brasil, Empresa Brastleira de Pesquisa Agropecud-
ria. Centro de Pesquisa Agropecudria do Trépico Umido. Documentos no.3.
24p. Port., Sum, Port., Engl., 8 Refs,

Cassava. Cultivars., Sweet cassava. Bitter cassava. Selection. Plant

anatomy. Roots. Root productivity. Harvest index. Starch content. Foliage.
Productivity. Brazil,
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A brief historical review of the collection of cassava cv,, started in 1946
at the Centro de Pesquisa Agropecuiria do Tropico Umido, {s given. 1n 1980
it became part of the Banco Ativo de Germoplasma de Mandloca da Regiac
Norte Litoral, under the coordinatlion of the Centro Naclonal de Recursos
Genéticos. The collection was organized and classified on the basis of
morphological and physiological characteristics and thelr correlation. The
introduction of Mandiocaba cassava (low starch content), 1its genetic
origin, and the {mportance of {ts study are briefly discussed. Cv. M col
873 from CIAT produces a big deep root and could provide a solutfon to
lodging. Var. giving high yvields over a short period were studied; 4 were
outstanding, among them cv. Mameluca that vielded 17 t roots/ha {n 6.5 mo.
The most common characteristics of the collection are described and a 11st
of selected cv. 1s included. (Summary by M. de W.) GOl

0063

22702 DOKY, E.V. 1684, Production potentials of major tropical root and
tuber crops. In Terry, F.R.; Doku, E.V.; Arene, 0.B.; Mahungu, N.M.,
eds, Triennial Symposium of the International Society for Tropical Ront
Crops-Africa Branch, 2nd., Douala, Camercon, 1983, Tropical root crops:
production and uses in Africa; proceedings. Ottawa, Canada, Internatioa-
al Development Research Centre. pp.19-24. Engl., Sum., Fnpl. [Crop
Selence Dept., Faculty of Agriculture, Univ. of Ghana, Legon, Accra,
Ghanal]

Cassava. Rcot productivity., Climatic requirements, Fcosystems. Reseach.
Plant breeding. Cultivars. Selection. Diseases and pathogens., Resistauace.
Africa.

In comparison with the temperate reglons, the tropical environment has
lower solar radfation levels, shorter photoperiods, and, hence, a lowr
potential productivity. Productivicy of cassava, yams, sweet potato, and
cocoyams, the 4 most fmportant tropical root and tuber crops, has other
constraints as well: {nadequate water supply (in arfd areas with optimal
sular  radiation levels); pests  and  disecases;  long maturation; and
difficult-to-harvest roots and tubers with poor keeping quality. Research
so far has been Insufficfent te hreak the numerous bottlenecks, although
there f{s great promise from exploration, conservation, i{dent’fication,
cvaluation, and breeding of germplasm and some high-vielding, adaptive,
pest- and dfsease-resistant var. have already  been  developed for
distribution throughout Africa. Although yields of the highest yielding
var, currently available are only about 1/3 to 1/2 of estimated potentials,
recent research on the uontinent fis rapidly amassing knowledge with a
concomitant crop-improvement achifevement {n  the following order of
priority: cassava, sweet potato, vam, and cocovam. Bv the end of the
decade, yleld levels of commercial var. of the 4 crops should approach
their potential. (Author's summary) G0l

0064
21139 INSTITUT DE  RECHERCHES AGRONOMIQUES  TROPICALES  ET DES  CULTURES
VIVRIERES. 1981, les cultures pour 1'alimentation du bétafl: manioc,
(Crops for cattle nutrition: cassava). In . Rapport de synthese
des resultats 1980, Parls, pp.55-56. Fr.

Cassava. Cultivars. Root productivity, Dry matter. Fertilizers. N. P. K.
French Polynestia.

Results of research on cassava carried out at Taravao and Papara exptl,
stations (French Polvnesia) in 1980 are summarized. Two trials were
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established on planting techniques; both were harvested in 1981. Observa-
tions made on fertilization rates of 0-125-250, 0-100-200, and 0-600-1200
kg of N, P, and K/ha, resp., are given in table form. The highest fresh
root yield corresponded to the treatment with 125-100~1200 NPK (69.4 t ha)
and the highest DM content was obtained with the treatment of 0~100-C NPK
(46.9%2), 1n a 2nd trial carried out at Papara and Taravao, 2 plots were
established for the multiplication of lecal and introduced (CIAT) mate-
rials. 1n Papara, var. M MEX 59 gave the highest yields, 97.35 t/ha; a
sweet var. Local Blanc ylelded 83.85 t/ha. 1n Taravao, M MEX 50 yiclded
70,0 t/ha. (Summary by 1.B. Trans. by L.M.F.) GOI

0065
21135 INSTITUT DES SCIENCES AGRONOMIQUES DU BURUND1, 1983. Plantes a
racines et tubercules: manioc. (Root and tuber crops: cassava). In
. Proposition pour un plan quinquennal (septembre 1983-aout
1988) de 1la recherche agronomique a 1'ISABU, Bujumbura, Burundi.
v.l,pp.52-56. Fr., Sum. Fr.

Cassava. Cassava programs. Cultivars. Selection. Burundi,

A S-yr plan (1983-88) for resecarch on cassava at the lnstitut des Sclences
Agronomiques du Burundi {s proposed, aimed at {Increasing current crop
vields of 10-15 t/ha and reducing the arca planted to cassava. Three var,
have been proposed for release in rural areas: Crielinha, Bitamisi, and
Nakarasi. Higher ylelding sweet cassava var., tolerant to comron diseases,
are also sought. The methodology is chronologically outlined. Future
research will concentrate on var., {improvement and will {nclude 1nitial
selection trials and definfte var., trials. Genealogical selection will
hopefully produce approx. 50 clones/yr, which will enter the collection,
The last cycle of advanced trials will end in 1989, (Summary by 1.8, Trans.
by L.M.F.) GOl

0066
21181 INSTITUTO AGRONOMICO DO ESTADO DE  SAO PAULO. SECAOD DE RA1ZES E
TUBERCULOS. 1982, levantamento, {ntroducao e sclecao de varledades de
mandioca (Manihot esculenta Crantz) cultivadas no Estado de Sao Paulo.
(Survey, introduction, and selectlon of cassava varfeties cultivated In
the state of Sao Paulo). Campinas-SP, Brasil, Conveanio FUNDEPAG/1AC.
2lp. Port., 19 Refs., 11lus.

Cassava. Cultivars, Selection. Cassava programs. Brazil,

A project 1s presented for the survey and collection, identification,
introduction, and evaluation of cassava var. (mostly for table use) to
increase the genetic varlability of the germplasm bank and to select,
multiply, and release the best var. Justifications, goals, and methodolo-
gles used in the project are gliven; the latter iInclude evaluation for
productivity, root type, cooking qualities, toxicityv, postharvest enzymatic
deterioration, and pest and disease resistance. Data sheets are {included.
(Summary by 1.B.) GOl

0067
21462 KAWANO, X.; UMEMURA, Y.; KANO, Y. 1983, Field assessment and
inheritance of cassava resistance to superelongation disease. Crop
Science 23(2):201-205. Engl., Sum. Engl., 10 Refs., 1llus. [Tropical
Agriculture Research Center, Ministry of Agriculture, Forestry, &
Fishery, Tsukuba, Ibaraki, .Japan]
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Cassava, Inheritance. Resistance. Elsinoe brasiliensis. Cultivars. Root
productivity. Selection. Colombia.

Effects of superelongation discase, caused by the fungus Elsinoe
brasiliensis on cassava clones (different genotypes) were studied in fields
at CIAT-Carimagua under high natural disease infection to assess value of
genetic resistance aund efficiency of field selection. The disease caused
20-70%Z yield reduction on susceptible clones relative to resistant clones
depending on planting time and presence of CBB (Xanthomonas campestris pv.
manihotis). Susceptible clones could not produce good planting stakes for
next plantings. On resistant clones, the disecase spread slowly while on
susceptible ones 1t spread rapldly causing abnormal stem elongation and
leaf death. Resistance was a quantitative trait controlled largely by
additive genetic factors and not negatively correlated with ylelding
ability per se. Cv. order of resistance was stable over 8 yr of observa-
tion, Use of resistant parents in hybridizations combined with simple
phenotypic field selection under high natural disease pressure should
effectively improve resistance of cassava cv. (Author's summary) GO}

0068
21473 LIAN, T.S. 1982, Utilization of genetic resources 1In cussava
breeding programmes. 1ln Singh, R.B.; Chomchalow, N., eds. Cenetic
resources and the plant breea.r. Rome, ltaly, International BRoard for
Plant Genetic Resources. Southecast Asian Programme. pp.69-78, Engl., 18
Refs. [Malayslan Agricultural Research & Development lnst., Serdang,
Malaysia]

Cassava. Germplasm. Plant anatomy. Agronomic characters. Cassava programs,
Plant breeding. Malaystia.

The aspects related to the available cassava genetic resources, and how
they can contribute to the breeding programs, are reviewed. The largest
cassava collections of the world are at CiAT, International Institute of
Tropical Agriculture, and the lnstitute of Biological ~ fences of the
Federal U. of Goias, PBrazil. Other small ones are at tue Central Tuber
Crops Research Institute in India, the Dept. of Agriculture in Thailand,
and the Malaysian Agricultural Kesearch and Development Institute (MARDL)
in Malaysia. MARDI's local collection includes 66 var. and approx. 850
clones introduced from CIAT, Black Twig s the most cultivated var., in
Malaysia, hoth as a subsistence crop as well as for industrialization
(starch and chips). However, due to {ts moderate starch content and late
maturation, 1its genetic {improvement {s desirable. A major obstacle to
hybridization 11 s in the fact that Black Twig is notoriously unreliable in
flowering. Therefore it 1is necessary to introduce and select germplasm
with early and profuse flowering. In order that germplasm be potentially
useful to plant breeding programs, 2 basic prerequisites must be satisfied:
(1) a system of morphological characterization (root color and shape, leaf
lobe shape, plant habit, and the distance between ? leaf scars) to provide
an easy cross-ldentification; (2) a system of agronomic characterization
(Indispensable: accession no. and origiln, root yield, HI, HCN and starch
content, case of harvest, and Incldence/resistance to mosaic disease and
CBB; highly valuablc: germinatlon, vigor, plant height, branching habic,
leaf area retention, % of commercial roots, root perishability, earliness,
consumer acceptance, and incidence/resistance to superclongation, thrips,
mites, Phoma, Cercospora, stemborer, and shoot flies; valuable: protein
content, root no., shape and color, and flowering hahit). Direct introduc-
tion of plants is not possible hecause of quarantine restrictions. Three
methods for the 1introduction of genetic material are suggested: pollen,
seeds, and meristem cultures. It is also suggested that the international
centers keep the large collections and, through computerized means, have
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the germplasm information available for national programs use, and on
request of the latter, conduct crosses between specific var., (Summary by
EDITEC. Trans. by M, de W.) GOl

0069
22704 MAHUNGU, N.M.; CHHEDA, H.R.; HAHN, S.K.; FATOKUN, C.A. 1984,
Genetic parameters of cassava. In Terry, E.R.; Doku, E.V.; Arene, 0.B.;
Mahungu, N.M., eds. Triennial Symposium of the International Society for
Tropical Root Crops-Africa Branch, 2nd., Douala, Cameroon, 1983,
Tropical root crops: production and uses in Africa; proceedings. Ottawa,
Canada, Internat{onal Development Research Centre. pp.37-40, Engl., Sum.

[

Engl., 5 Refs, [Programme National Manioc, B.P, 11635, Kinshasa, Zaire]

Cassava. Plant breeding, Plant anatomy, Rocts. Root productivity. Harvest
index., Dry matter. HCi, countent. bBranching, Flowering., Cassava African
wosalc virus, Cassava bacterial blight. Resfstance. Canopyv. Stems. Plant
height. Nigeria.

Six diverse cassava populations grown during 1979-80 and 1980-81 were
studied at the Internatfuual lostitute of Tropical Agriculture, Ibadan,
Nigeria, to estimate genetic parameters for 22 tralts of cassava., The
data, when analyzed, revealed that: considerable variation existed both
within and between the populations for most of the characters; the €.V, for
phenotype and genotype werce largest for root vicld (85 and 627, resp.),
quite large fov the roots/plant and root size (60 and 40%), moderate for HI1
and total no. of branches (45 and 307, resp.), and low (less than 30 and
152) for stem girth, canopy width, and plant height at harvest. Herita-
bility estimates as well as expected genetic gain also varied considerably,
On av., root yileld and no. of roots showed moderately high heritabilicy
(50%) and high expected response to selection (88 and 64%, resp.).
Relatively high heritability values were obtained for HI (49%) and DM
content (52%), but they were assoclated with expected penctic gains of only
50 and 29%, resp. Agronemic traits such as stem girth, canopy width, and
plant height at harvest showed moderate-to-low heritability values (32-42%)
associated with low expected genetic advance (15-18%). (Author's surmary)
GO1

0070

22706 MULINDANGABO, 0. 1984, Cassava screening 1in  Rwanda. In Terry,
E.2.; Doku, E.V.; Arene, 0.B.; Mahungu, N.M., eds. Triennial Symposium
of the International Society for Tropical Root Crops-Africa Branch,
2nd., Douala, Cameroon, 1983. Tropical root crops: production and uses
in  Africa; proceedings. Ottawa, Canada, International Development
Research Centre. pp.45-48. Engl., Sum. Engl., 1 Ref. [lust., des Sclences
Agronomiques du Rwanda, Karama, B.P, 121, Kigall, Rwanda]

Cassava. Cassava programs. Research. Selection. Cultivars. Resistance.
Diseases and pathogens. Injurious mites, Rwanda.

Research advances by the Institut des Sciences Agronomiques du Rwanda, in
collaboration with the International Institute of Tropical Agriculture
(Nigeria), 1in screening breeding material for resistance to diseases and
the green mlite are described. Future prospects of cassava rescarch 1in
Rwanda are also discussed. (Extracted from author's summary) GOl

0071
21457  MuRoz F., J.E. 1983, Metodologlas para determinar la estabilidad
de genotipos en frijol y yuca. (Methodologies for determining genotype
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stability in beans and cassava). BoletIn Técnico de la Facultad de
Ciencias Agropecuarias (Palmira) 1(2):27-52, Span., !3 Refs., 11llus.

Cassava. Genetics. Genotype. Statistical analysis., Colombia.

A bibliographic review on the genoctype stability 1in beans and cassava 1s
presented, highlighting {its {mportance, methodologies for its determina-
tion, and the interaction genotype-environment. Terms as stability and
adaptability are defined. The procedure for the identificatfon of stable
material is outlined, and results and tables are presented on adaptability
obtained with 8 cassava var. in 8 different localities of Colombia; results
on beans are also given for 8 climbing bean var. and 6 dwarf bean var., in
pure culture or In association with maize. (Summarv by '.B. Trans. by M, de
W.) GOl

0072
22051 NAYAR, G.G.; J0S, J.S.3 BAL, K.V, 1984, Improved varieties of
cassava and sweet potato. 1Indlan Farming 33(12):13-15%, Engl., Illus.
[Central Tuber Crops Research Inst., Sreekariyam, Trivandrum, 695017
Kerala, India]

Cassava. Cultivars. Agronomic characters. Plant anatomy. India.

The importance of cassava (8 millfons of t/vr) and sweet potatn, and the
work of the Central Tuber Crops Research Institute, Trivandrum, India, 1in
the development of improved materfal are highlighted. The principal
character{stics of 5 cassava cv, and 3 sweet potato cv. are described.
Cassava cv. H-Y97, H-165, H-226, Sree Visakam (H-1687), and Sree Sahya
(H-2304) yielded 27-32, 33-38, 30-35, 33-38, and 35-40 t/ha, resp.; starch
contents were 27~29, 23-25, 28-30, 25-27, and 29-31%, Under Irrigated
conditions cv. H-226 gives high yilelds. (Summary by I1.B. Trans. by M. de
W.) GOl

0073
22050 RAJENDRAN, P.C.; NAIR, R.B.; NASKAR, S.K, 1984, Genetic wealth of
tuber crops. Inifan Farming 33(12):9-12. Engl. {Central Tuber Crops
Research Inst., sreekariyam, Trivandrum, 695017 Kerala, 1ndia)

Cassava. Cassava programs. Plant breeding. Cultivars, Indla.

The spectrum of genetic varfability avallable among the genctlc stock of
tropical tuber crops maintained at the Central Tuber Crops Resecarch
Institute (CTCR1), Trivandrum, India, is assessed., General considerations
about cassava, sweet potato, yam, arrowroot, taro, and others are given.
The cassava genetic material of CTCRI, 847 exotlc accesslons and 480
native, comes from Colombia, Nigeria, Malagasy Repub'lc, Uganda, Ghana,
Thailand, Malaya, and Sril lLanka; most of the native material come from the
state of Kerala that has 80% of the total area planted to cassava fu the
country. The cv. are evaluated for thelr cconom{c fmportance and quality
characteristics. Over 807 of the collectlon conslsts of flowering types
that produce fruits, especially those from Nigerfa and Colombia. The
material from Nigeria has higher resistance to the mosaic virus in the
field than the materfal from Colombli. Root yleld varies from 0.2 to 7,0
kg/plant; the perlod of maturlty [s 6-12 mo.; the starch content, 15-35%;
the % of DM varles from 29 to 44, and HCN content from '0 to 350
micrograms/g. The most promising material are Ci-167, ¢1i-480, Ca-27,
Ca-56, Ce~182, Ce-212, Ce-308, and Ce-455 with a high yield potential and
low HCN; Ce-36, Ce-185, Ce-401, Ce-451, Ce-528, and Ce-538 with a high
starch content; Ci-175, C1-206, C1-856, and H-165, ecarly maturing cv,.
(Summary by 1.B. Trans. by M. de W.) GOl
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0074
22006 SINGH, T.P. 1980, Cassava improvement in Zaire by PRONAM; review
of breeding activities. In Ezumah, H.C., ed. Workshop on Cassava
Production and Extension in Central Africa, Mbanza-Ngungu, Zaire, 1980.
Proceedings. 1Ibadan, Nigeria, International Institute of Tropical
Agriculture., Proceedings Series no.4. pp.37-50. Engl.

Cassava. Cassava programs. Plant breeding. Clones. Cultivars. Hybridizing.
Selection. Adaptation. Entomology. Diseases and pathogens. Zaire,

The objectives of the cassava breeding program in Zaire of the long-term
project of the Programme National Manioc (PRONAM), are to: identify and
develop improved cassava var. with high yield potential suitable for
different ecological areas of the country; identify and utilize sources of
disease resistance for developing resistant var.,; identify and utilize
sources of resistance to insects for developing resistant var.; and develop
cagsava var. with acceptable root quality and protein-rich, palatable
cassava leaves. To achleve these objectives, an interdisciplinary approach
involving pathology, entomology, agronomy, and breeding was envisaged. The
let step in breeding is the introduction of material from the International
Institute of Tropical Agriculture and other institutions, including several
of Latin America. The activities of planting improved clones in nurseries
in different parts of the country are summarized. Emphasis has been given
ro the resistance to CBB, mosaic, the mealybug and the green mite, and
yleld. Var. 429/7, although it does not give a higher yleld than local
var. 02864, can be employed as a replacement for the latter in areas with
serious cassava mealybug problems. The strategies and future scope
activities of PRONAM will include the evaluation of promising clones for
their adaptability to varying conditfons of soil and management on farmer's
fields; the .aintenance and distribution of selected cassava var.,;
continuing search for resistance to the cassava mealybug and green spider
mite; utilization of the observed resistance to the green splder mite in
some Brazilian wild plants in hybridization programs for the transfer of
genes for resistance into locally adapted, high yielding var.; development
of clones with higher levels of production arising from the projects of
incorporating resistance to the mealybug and the green spider mite;
extension of breeding work to other regions of the country; and initiation
of special studies to determine the causes of the poor germination of seeds
produced locally. (Summary by EDITEC. Trans. by M. de W.) GOl

0075
21500 TOLEDO G.P., J. 1970. Estudio de variedades de yuca (nota previa).
[Survey of cassava varieties (preliminary note)]. 1n Moro S., M.;

Zaldivar S., R., eds. Cuarto boletin extraordinario. Lima, Perd,
Instituto Veterinario de Investigaciones Tropicales y de Altura.
Direccidén de Investigacidn. pp.328-330. Span., IIlus.

Casnava., Cultivars. Cassava programs. Peru.

The collection of cassava var., initiated at the Instituto Veterinario de
Invesrigaciones Tropicales y de Altura, in Peru, is reported. There are 11
var.: Malefa, Amarillo de Lochin, Manteca China, Pata de Paloma, Pico de
Oro, Michica, Rosada T.Z. (Bolivia), all from the La Molina exptl., station;
Llanera from C1AT; Marla Rumo, Arponsillo, and Rosada, from Pucallpa. Var,
Llanera, Maria Rumo, and Rosada are harvested 8 mo. afcer planting,
Arponsillo after 4 mo. The collection will be completed with other var.
from Pucallpa and will be evaluated for production/ unit area, nutritional
content, disease resistance, and adaptation to the environment. The
potential importance of cassava in animal and human nutrition, as well as
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the survey of cassava var. from the Peruvian Amazon, are highlighted.
(Summary by I.B, Trans., by M. de W.) GOl

0076
21143  VELASQUEZ, E. 1980. 1Informe sobre inventario tecnolégico del
cultivo de la yuca; regién nororiental. (Report of a technical
inventory of cassava cultivation in northeastern Venezuela). Maturin,
Venezuela, Fondo Nacional de Investigaciones Agropecuarias. Estacidn
Experimental Maturin. 15p. Span.

Cassava. Cultivars. Productivity. Planting. Fertilizers. N, P, K. Plant
population. Herbicides. Xanthomonas campestris pv. manihotis. Venezuela,

A report is made of a technological inventory of sweet and bitter cassava
clones (av. yield, development index) evaluated on savanna soils in NE
Venezuela. Best clones at Guanipa were Branca Santa Catarina (22.34 t/ha)
and Querepa Blanca (15.31 t/ha). Results are also given for trials
evaluating planting method and depth, fertilization, population density,
weed, pest, and disease control. 1In 1974-75 NPK had a pcsitive effect, and
low population densities, spaced at 1.20 x 1.20, 1.20 x 1.00, and 1.00 x
1.00 m, resulted in lower production and thicker and longer roots; planting
depth between 5-10 cm was the most favorable. Simazine had a toxic effect.
Research priorities are included. (Summary by 1.B.) GOl

See also 0015 0054 0080 0096 0097 0112 0114 0115
0120 0128 0132 0134 0143

HOO NUTRITION

HOl Cassava Foods and Nutritive Value

0077
22086 CALONI, I.B. DE; CRUZ-CAY, J.R. 1984, Elaboration and evaluation
of typical Puerto Rican dishes prepared with mixtures of plantain,
cassava and tanier flours. Journal of Agriculture of the University of
Puerto Rico 68(1):67-74, Engl., Sum, Engl,, Span., 20 Refs.

Cassava. Cassava flour. Flours. Banana-plantains. Xanthosoma. Composite
flours. Food products. Organoleptic examination. Puerto Rico.

Mixtures of flours from plantain, cassava, and tanier were prepared for the
elaboration of typical Puerto Rican dishes. The proportion of flours
blended were 50:25:25, 60:20:20, 75:15:10, and 75:10:15 of plantain,
cassava, and tanier, resp. Plantaln flour was always used as the main
flour because of the commercial importance of this crop on the island. The
blends were prepared with 454 g of combined flours mixed with 1250 g
boiiing water, 11.5 g salt, and 36.0 g of annatto seed in oil (achiote).
"Pasteles'" and "alcapurrias" (a boiled meat ple and turnovers, resp.), were
prepared and found acceptable by a trained taste panel, No significant
difference in general acceptability was observed among the samples prepared
with the mixtures of flours when fresh and after 3 mo. frozen storage.,
(Author's summary) HOI

0078
22323  GOODLAND, R.J.A.; WATSON, C.; LEDEC, C. 1(984. Cassava and other
root crops. In . Environmental management in tropical
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agriculture. Boulder, Colorado, Westview Press. pp.27-34. Engl.,, 32
Refs,

Cassava, Root crops. Uses. Cassava products. Human nutrition.

The social, nutritional, and industrial importance of cassava and other
root crops is briefly discussed. The calorie content of these foodstuffs
is highlighted as well as the high protein content of cassava leaves and
stems and improved levels of vitamins and amino acids in fermented cassava
starch products such as gari in Nigeria and cassiri in Guyana. Soil
management and erosion, weed and pest control, cassava processing and
storage, 1industrialization, ethanol production (2160 vs. 3015 1/hal/yr in
sugarcane), and management of stillage are mentioned. (Summary by 1,.B.
Trans. by L.M,F.) HO]

0079
22319 LEVIN, S. 1983, Food production and population size in the Lesser
Antilles. Human Ecology 11(3):321-338. Engl., Sum. Engl., 39 Refs.,
11lus, [Faculty of Natural Sciences & Mathematics, Stockton State
College, Pomona, New Jersey, USA]

Cassava. Food energy. Carbohydrate content. Dietary value. Protein content.
Nutritive value. Human nutrition. Caribbean.

Whether aboriginal population size 1in the ..sser Antilles was Ilimited by
the total calories obtainable from cassava, the amount of protein
obtainable from animal sources, or both of these factors 1s examined.
Estimates of cultivable land and productivity show that calories obtainable
from cassava are not likely to have limited population size. Estimates of
the amount of animal food that would have been needed to provide sufficient
protein for populations of varying size, based on studies of faunal
remains, indicate that protein is more likely than calories to have been a
limiting factor in population size because the amount of animal protein
required to support a population of several thousand is unlikely to have
been consistently obtainable. A method is suggested for estimating the
max. human population supportable by animal protein resources found on
Antillean islands. (Author's summary) HOI

0080
22705 LUTALAD1O, N.B. 1984, Fvaluation of cassava clones for leaf
production in Zaire. 1In Terry, E.R.; Doku, E.V.; Arene, 0.B.; Mahungu,
N.M., eds. Triennial Symposium of the International Society for Tropical
Root Crops-Africa Branch, 2nd., Douala, Cameroon, 1983. Tropical root
crops: production and uses 1in Africa; proceedings. Ottawa, Canada,
International Development Research Centre. pp.&4l-44. Fngl., Sum, Engl.,
5 Refs., 1llus. [Programme National Manioc, B.P. 11635, Kinshasa, Zaire]

Cassava. Clones. Cassava leaves. Productivity. HCN content. Organoleptic
examination. Zaire.

At Mvuazi, Zaire, the tops of 30 cassava clones were harvested periodical-
ly, and the production of tender leaves for use as a vegetable was evaluat-
ed. Local var. Mpelolongi gave the highest yield (10.2 t/ha) of leaves and
in spite of the high HCN content (removed by traditional methods of
preparing the leaves), it was rated highest in taste evaluation. Only 2
clones, 93/1 and 344/8, received poor ratings and the majority of the
clones proved to be good leaf producers. In most of the clones, harvesting
the leaves resulted in the emergence of cassava mosalc, Ways of 1mproving
var. for higher leaf and root yields are being studied at rhe Programme
National Manioc (PRONAM). (Summary by M. de W.) HOL
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0081
22063 NAMBISAN, B.; SUNDARESAN, S.; PADMAJA, G. 1984, Tuber crops in
human nutrition. TIndian Farming 33(12):67,71, Engl.

Cassava. Uses. Human nutrition. Toxicity, India.

The nutritive value of different tuber crops is analyzed. The chemical
composition of cassava roots and leaves is presented, The effects and
elimination of the cyanoglucosides are discussed, and several discases
associated with a high consumption of cassava are mentioned. A study
carried out at the Central Tuber Crops Research Institute, in collaboration
with Medical Ccllege, Trivandrum, India, indicated chronic toxicity caused
by a prolonged cassava conzumption. (Summary by I1.B. Trans. by M. de W.)
HO1

0082
22321 OHOCHUKU, N.S.; BALLANTINE, J.A. 1983. Fermented cassava: odor
active components. Journal of Agricultural and Food Chemistry 31(6):
1386-1387. Fngl., Sum. Engl., 5 Refs. [Dept. of Chemistry, College of
Education, P.M.B. 5047, Port Harcourt, Nigeria]

Cassava., Gari. Foofoo. Fermentation. Blochemistry. Analysis. Composition.,
Nigeria.

In Nigeria, cassava roots are processed to gari and also fermented in cold
water and sieved to give a fermerted mass used to preparc fufu. Fermenta-
tion of cassava roots in cold water usually imparts an objectionable odor
to the fermented mass and the cooked fufu. The compounds responsible for
this odor were isolated from the actdic fraction of fermentation liquor and
analyzed by combined gas chromatography and mass spectrometry., The acids
identified are butanoic acid, propanoic acid, and acetic acid, butanoic
acid belng responsible for the objectionable odor. (Author's summary) HOI

See also 0030 0032 0096 o110 0r:2 0114 0119 0130
0134 0139

H02 Nutritive Disorders in Humans

0083
22308 MAHONEY, T.A.; LAUBER, E.; CLERC, M. 1983. Urinary volume, creati-
nine and thiocyanate of Africans of a tropical savanna region. African
Journal of Medicine and Medical Sciences 12(2):71-75. Engl., Sum. Engl.,
Fr., 9 Refs., 1llus. {lLaboratoire dc Biochimic Médicale, Centre
Hospitalier Universitaire, 0l B.P,V. 166, Abidjan 01, Ivory Coast]

Cassava. Human physiology. Toxicology. Clinical manifextations. Endemic
goitre. Ivory Coast.

For 130 healthy African subjects of the savanna region, the 24 h urine
output was 1000 ml, This appears somewhat less than levels found among
temperate region pecples. These results permit the gross evaluation of 24
h excretion of substances on rapid field studies. The creatinine urine
excretions found confirm the known characteristics, the variabilicy with
age, sex, and amount of muscular tissue. The 24 h excretion cannot be
accurately measured when calculated on the basis of urine creatinine
excretion of a single micturition; ctherefore for an accurate measure
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controlled 24-h urine collections are needed. The urine thiocyanate
excretion of this nongoitrous population on a low cassava diet is
significantly lower than that found in an endemic goitrous population,
(Author's summary) HO2

See also 0114

HO3 Animal Feeding

0084
22040 BALOGUN, 0.0.; FETUGA, B.L.A.; OYENUGA, V.A. 1983, The response of
the muscles of weanling Large White x Landrace pigs to methionine and
palm-oil supplementation to cassava flour-soya~bean meal diet., Journal
of Agricultural Science 101(3):757-762. Engl., 12 Refs. [Dept. of Animal
Production, Faculty of Agriculture, Univ. of Ilorin, Ilorin, Nigeria)

Cassava, Cassava flour. Soybean flour. Methionine. Feed constituents,
Animal nutrition. Swine. Animal physiology. Laboratory experiments.
Nigeria,

An expt. was carried out to study whether dietary factors such as increased
digestible energy consequent to increasing the amount of palm oil in the
diet have any influence on the differential response of muscles to dietary
met. concn, when pigs were given CF-SBM diets. Thirty-six 8-wk.-old, Large
White x Landrace pigs were allocated to 9 groups of 4 pigs each on the
basis of sex, live wt., and litter origin. There were 3 dietary met.
concn.: (a) 4.7 g/kg diet (7.3 g met. + cystine/kg diet); (b) 5.5 g/kg
diet (8.1 g met. + cystine/kg diet); and (c) 6.3 g/kg diet (8.9 g met. +
cystine/kg diet). At each met. concn., 3 supplements of palm oil were
added at 30, 63.5, or 97 g/kg diet and gave, on analysis, estimated
digestive energy of 14.63, 15.27, and 15.94 MI/kg diet, resp. The expt.
lasted 42 days. After 21 days on the test diets, the pigs were transferred
to specialized metabolic cages with facilities for separate collection of
feces and urine. Animals were slaughtered on day 42 and dressed; carcasses
were halved longitudinally and chilled for 24 h. Ten muscles were
sequentially removed from the trunk, hind limb, and fore 1limb of the left
side of each carcass. With met. concn. of 4.7 g/kg diet, there was a
decline in muscle wt. when dietary palm oil was increased from 30 to 63.5
or 97 g/kg diet. With total met. of 5.5 g/kg diet, there was a significant
(P < 0.01) increase in the wt. of individual muscles with increasing palm
oil in diet. The max. concn. required in a CF-SBM diet is 6.3 g total met,
not only to promote satisfactory body wt. gain and muscle growth but also
to provide additional met. (Summary by F.G.) HO3

0085
22318  COCKBURN, J.E.; WILLIAMS, A.P. 1984. The simultaneous estimation
of the amounts of protozoal, bacterial and dietary nitrogen entering the
duodenum of steers. British Journal of Nutrition 51('):111-132, Engl.,
Sum. Engl., 93 Refs. [National 1Inst. for Research in Dairying,
Shinfield, Reading, Berkshire RG2 9AT, England)

Cassava. Cattle. Animal nutrition. Feed constituents. Metabolism. Analysis,
N. Amino acids.

Four steers were given straw and cassava diets, twice duily, in a 4 x 4
Latin square design. These diets, containing 4.2 g N/kg DM, were further
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supplemented with either urea, decorticated groundnut meal, untreated
casein or formaldehyde~treated casein to give a total of 19.7 g N/kg DM and
10.5 MJ/kg DM daily. Concurrent samples of rumen bacteria and protozoa and
abomasal digesta were collected for each period of the expt. and the concn.
of 2-aminoethyl phosphonic acid, diamonopiz.iic acld, total N, total P,
amino acids, and hexosamines were determined in the dried preparations.
The nature of the dietary supplements had little effect on the concn. of
mcst of these constituents or on the protozoal no. (Extracted from author's
summary) HO3

0086
20766 EISFELD, VON D. 1982. Stickstoff-Verwertung des Rehes (C. capreolus
L.) bei Stickstoff-Mangel. (Nitrogen usage of Capreolus capreolus in
conditions of nitrogen deficiency). Zentralblatt fuer Veterinaermedizin
(Reihe A) 29(4-5):375-386. Germ., Sum. Germ., Engl., Fr., Span., 43
Refs., 1llus. (Forstzoologisches 1Inst. der Albert-Ludwigs-Universitit,
Bertoldstr. 17, D-7800, Freiburg 1. Br., West Germany])

Cassava. Roe deer. Animal nutrition. Cassava meal. Feed constituents. N.
Digestibility. Metabolism.

In N balance studles deer were given feed mixtures based on CM and oat
husks, while the N intake was varied by adding soybean protein. To
describe the greatest possible uti{lization of N, the 30 best utilization
results in 158 trials were selected as the assessment (N content of dry
feed matter, 0.55-1.45%). Considering metabolic body wt., there was a
clear linear relationship between N balance and the supply of apparently
digestible N: 92% of the apparently digestible N can replace urinary N loss
(72 mg/kg body wt.) and only 8% of the N appears 1n the urine. VUrinary
loss of N 1s mainly purines derived from bacterf{al nucleic acids. Urea N
in urine is limited to approx, 2.6% of apparently digestible N (+ 10 mg/kg
body wt.). Maximal N utilization results from the most complete usage of N
from the body by bacteria in the alimentary tract and can only be attained
when there is no surplus of N available, elther for the deer or for its
rumen bacteria. The literature shows comparatively extreme values for
domestic ruiinants, (Author's summary) HO3

0087
20765 EISFELD, VON D. 1982, Zur Stickstoff-Verdaulichkeit beim Reh (g.
capreolus L.) 1. Mitteilung. (Nitrogen digestibility in Capreolus
capreolus, 1. Report). Zeitschrift fuer Tierphysiologie, Tierernachrung
und Futtermittelkunde 48(1-2):75-89. Germ., Sum. Germ., Engl., 24 Refs.,
Illus. [Fortzoologisches Inst., Bertoldstr. 17, D-7800, Freiburg i. Br.
West Germany)

Cassava, Cassava meal. Feed constituents. Forage. Digestibility. Animal
nutrition. Roe deer.

Roe deer, kept 1in metabolism crates, were fe! diets based on CM and
cereals. The N content of the diets was varied using soybean products.
During 158 trials, N in the feces as well as amount and composition of feed
were determined. Regressions of fecal N on 6 variables influencing this
parameter were calculated. Two fractions of fecal N were taken into
consideration: undigestible dietary N and metabolic fecal N (MFN). The
amount of MFN depends on the intake of DM,.0 Qg:intake of digestible OM, and
probably, on the metabolic body size (W °’?). The true digestibility of
N changes with the quality of the feed. In concn., it was 94%. The value
for N from resistant roughages (approx. 50%) is less reliable. For forag?
selected by free-ranging roe deer true N digestibilities between (according
to season) 90-60Z can be assumed. True N digestibility and metabolic fecal
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N allow the calculation of apparently digestible N, which 1s the starting
point for a factorial estimate of requirements. (Author's summary) HO3

0088
21479 THE GROWING role of cassava. West African Farming 1984:13,15,
January/February 1984, Engl., 1llus.

Cassava. Animal nutrition. Feeds and feeding., Trade, Marketing. Legal
aspects.,

The growing interest of Furope (particularly the Holand, West Germany, and
BExlgium) in cassava as a cereal substitute in animal feeds is discussed.
The high price of cereals and the stimulation of exports due to the
agricultural policies of the EEC, will probably increase the demand for
cassava 1In the next few years. The world trade of cassava, in which
Thailand is the major exporter (over 7 millions of t in 1983), 1is analyzed;
other exporters are China, Tndonesia, and Brazil. The importance of using
the potential of production in African countries 1is highlighted. The
Centre for Industrial Development (CID) 1s promoting the industrial
processing of cassava in West Africa. The use of cassava pellets, cyanide
content. supplementation, and the advantage of using cassava in animal
feeds are discussed. (Summary by I1.B. Trans., by M. de W.) HO3

0089
22038 GUERRA, P. 1980. Utilizacidn del forraje de yuca como fuente de
protelna y fibra. l. Aspectos agrondmicos, composicidon quimica, digesti-
bilidad y consumo del forraje integral de yuca. (Utilization of cassava
fodder as a source of protein and fiber. 1. Agronomic aspects, chemical
composition, digestibility, and consumption of cassava leaf meal).
Carta Informativa Pecuaria (Panamd) no.9:9-12. Span., 6 Refs.

Cassava. Forage. Animal nutrition. Toxicity. Composition.

Data from USA, Costa Rica, Peru, Vietnam, Venezuela, and the Dominican
Republic, are reviewed; tables on the chemical composition, apparent
digestibility, consumption, DM production, and other characteristics of
cassava, 1in relation to its utilization as a source of protein and fiber
for cattle nutrition in Panama, are presented. FEdaphoclimatic aspects such
as temp., humidity, soils, and pH are ‘cussed, as well as the toxicity of
the product and the effect of population density on yield. The high
protein content of the CLM is highlighted; cassava leaf hay has a higher
protein and fat content than alfalfa hay and besides that, it has a low
cellulose content which makes it suitable for bovine nutrition. (Summary by
1.B. Trans. by M. de W.) HO3

0090
22035 KADIRVEL, R. 1980. Tapioca as poultry feed. Poultry Adviser 9(8):
21-24. Engl.

Cassava. Poultry. Animal nutrition. Uses. India.

The characteristics of cassava and its products (chips; CM; thippi, a
by-product in the manufacture of cassava starch extensively used in SE Asia
for animal feeding; CLM) are analyzed in relation to the poultry feeding in
south India. For chicks up to 6 wk. old, 10-15% substitution of maize by
cassava 18 recommended; for chicks from 7 to 12 wk. old, 30%; above that
age, 40% substitution {1s suggested. A level of 25-30% cassava 1is
recommended for layer rations. Contradictory results about egg production
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have been recorded. To improve yolk color, synthetic carotenoids or CLM
should be included. CLM can also replace alfalfa (5%) 1in cattle and
poultry feeds. Factors limiting the extensive use of cassava and cassava
products are discussed. The success of cassava utilization depends on the
availability of cheap protein sources, levels of incorporation, and
precautions taken to prevent possible undesirable effects, (Summary by 1.B.
Trans. by M, de W.) HO3

0091
22303 LE MEUR, D. 1982, Le manioc: une vacherie... qu'il faut utiliger,
(Usefulness of cassava in swine nutrition). A la Pointe de 1'Elevage
no,133:21-24, Fr., Illus.

Cassava. Animal nutrition. Swine. Cassava products. Feeds and feeding. Feed
constituents. Composition. Methionine. Lysine. Cystine, Prices. Storage.
Distribution. France.

Background information on the use of cassava in swine nutrition in France
during 1978-82 is reviewed. Itg usefulness is highlighted, proved experi-
mentally by institutions dedicated to research on fattening pigs such as
the Institut National de Recherches Agronomiques, the Institut Technique
des Céréalec et des Fourrages, and the Institut Technique du Porc. Tables
are included on the composition of different forms of cassava, composition
of feed rations, and animal performance. Based on the forage value (I
forage unit/gross kg of common cassava), several examples of feed formulas
with maize, wheat, and oats are given, considering the limiting factors
lysine, met., and cystine. For Incorporating 20% cassava into the ration,
it 1s not neceasary to add met.; for 40% cassava, 1t {s recommended to add
only 0.05% met. The limitations to using cassava are discussed as well as
its price in relation to that of the other components of the swine ration
and the solutions given by pig breeders to the difficulties that the
maintenance of cassava presents  during reception, storage, recovery,
pulverization, and distribution. (Summary by 1.B. Trans. by L.M.F.) HO3

(092
22310 McALLAN, A.B.; SMITH, R.H. 1983, Factors influencing the digestion
of dietary carbohydrates between the mouth and abomasum of steers.
British Journal of Nutrition 50(2):445-454, Engl., Sum. Engl., 35 Refs,,
I1lus, [National Inst. for Research in Dairying, Shinfield, Reading RG2
9AT, England]

Cassava., Animal nutrition. Catcle. Feed constituents. Fish meal. Glucose.
Cassava starch. Digestibility,

Six protozoa-free steers with simple rumen and abomasal cannulas were given
basal diets consisting of a concentrate mixture of flaked maize and cassava
with efther barley straw or alkali-treated barley straw. Other diets used
were supplemented with urea or contained fish meal in place of cassava.
The diets were given in a 6 x 6 Latin square design. Diets were isoener-
getic and provided sufficient ME to support a growth rate of approx. 0,5
kg/day. Basal diets, urea- and fish meal-supplemented diets had Fﬁfimnted
rumen-degradable N:ME values (g/MJ) of 0.5, 1.2, and 0.8, resp. Ru and
polyethylene glycol were given as flow markers, and flows (g/24 h) as the
abomasum of OM and carbohydrate components were calculated. True digest-
ibility coefficients of oM between mouth and abomasum were slgnificantly
greater for diets containing alkali-treated straw (approx, 0.63) than for
those containing untreated straw (approx. 0.55) but were not significantly
affected by N supplementation. Digestibility coefficients of the neutral
sugar components of dietary polysaccharides between mouth and abomasum were
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0.28, 0.34, 0.31, 0.23, 0.31, and 0.87 for mannose, galactose, arabinose,
xylose, cellulose-glucose, and starch-glucose, resp., for the barley straw
diet, Corresponding values were 0.37, 0.42, 0.56, 0.51, 0.40, and 0.88 for
alkali-treated barley straw diet. All but the mannose and starch-glucose
values were significantly greater for the latter diet. N supplementation
also led to increases in digestibility of all ncutral sugars except mannose
and starch-glucose. Fish meal produced a markedly greater effect than urea
but only significantly so for cellulose-glucose. The highest digestibili-
ties were scen for the alkali-treated barley straw diet supplemented with
fish meal and were 0.68, 0,67, 0.74, and 0.64 g for galactose, arabinose,
xylose, and cellulose-glucose, resp. 0f all these sugars, xylose consis-
tently showed the greatest response in digestibility to NaOHl treatment or N
supplementation. (Author’'s summary) HO3

0093
21478 MULLER, H.L.; KIRCHGESSNER, M. 1983, FEnergetische verwertung von
cellulose beim schwein., (Utilization of cellulose as energy s-urce in
pigs). Zeltschrifte fitr Tierphvsiologle, Tierernihrung und
Futtermittelkunde 49(3):127-133. Germ., Sum. Germ., Engl., 22 Refs,
[Institut fiir Erndhrungsphysiologle der Technischen, Unfv. Miinchen,
D-8050 Freisinpg-Welhenstephan, Germany}

Cassava. Animal nutritfon. Swine. Cellulose. Metabolism. Digestib{lity. N,

A respiratlon trial with 10 adult sows was conducted as a cross-over design
to study the (ffect of pure cellulose on energy metabolism. The basal
ratlon contained barley, wheat, cassava, SBEM, and fish meal. The cellulose
ration consisted of 707 basal ratfon and 30% cellulose. The level of
energy Intake was slightly above the maintenance requirement, The partial
digestibility of the energv of cellulose amounted to 307, Methane produc-
tion was 10%Z of the digested cellulose, This higher methane loss was
compensated for by a lower loss of urinary energyv, so that the ratio
ME/digestible energy was not markedly affected by the treatment. The
apparent digestibility of N decreased by the addit{on of cellulose to the
basal diet by 13% units. The partial efficiency of utilization of cellu-
lose ME amounted to 68%. Consequences of the results for energetic feed
evaluation are discussed. (Fxtracted from author's summary) HO3

0094
20750 TUDOR, G.D.; NORTON, B.W. 1982, The nutritive value of cassava for
cattle. Proceedings of the Australlan Society of Animal Production
14:599. Engl., 2 Refs. [Dept. of Primary Industries, Animal Research
last., Yeevongpllly, Qld. 4105, Australia]

Cassava. Animal nutrition. Cattle. Cassava chips. Folfape. Sorghum., Compo-
sition. Ligestibildey,

The nutritive value of a cassava dict of dried chipped tubers (3.9% CP in
DM) and tops (4.4% CP), was compared with a cercal grain diet of rolled
sorghum (11,4% CP) and cottonseed hulls (CSH, 4.4% CP), both given as 80:20
diets In a 4 x 4 Latin square digestibiliety expt. with perfods of 21 days.
Four diets (2 cassava and 2 sorghum) were prepared wlth either 4 or 8%
peanut meal (PM) (C4, C8, S4, and $B8) plus minerals and urea. The urea was
used to balance the diets with different levels of PM. Steers were fed
once dally at just above maintenance levels., A diet predominantly of
cassava tubers and tops with 4-87 PM as a protein supplement was more
highly digested than a diet of sorghum grain and CSH with similar propor-
tions of PM., Cattle given cassuva utilized absorbed dictary N with 34%
lower efficiency than did steers given sorghum and this may be attributed
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to the higher levels of urea in the cassava diets compared with the sorghum
diets. The isonitrogenous replacement of urea with PM in both diets did
not increase N retention or efficiency of N use, suggesting that PM was
little better than urea as a protein source. (Summary by Nutrition
Abstracts and Reviews) HO3

0095
20751 TUDOR, G.D.; McGUIGAN, K.R. 1952. The potential intake and growth
rate of young cattle fed a predominantly cassava based diet. Proceedings
of the Australian Society of Animal Production 14:600. Engl., 2 Refs.
{Dept. of Primary Industries, Animal Research Inst., Yeerongpilly, Qld.
4105, Australia]

Cassava. Animal nutrition. Cattle, Cassava products. Feed constituents.
Pellets. Nutritive value. Digestibility. Australia.

For 89 days Droughmaster steers, mean initial fasted live wt, 173 kg were
glven pelieted diets of cassava or cereal grain. The cassava tubers 4.7%
CP in DM) were supplemented with either nonprotein N (NPN, urea 4Z) or true
protein (TP, meat-and-bone meal 15%), but the grain was only supplemented
with NPN. The cassava (chipped, dvied, and rolled) and grain (finely
rolled sorghum) were prepared as cencentrate mixes with minerals and the
necessary N supplement. The concentrate mixture was pelleted with lucerne
meal (23.4% CP) in the proportion 90:10. CP content of the grain, cassava
+ NPN, and cassava + TP diets was 18.2, 19,8, and 18.4%, resp. Steers on
the cassava diet + TP had lower rates of gain and lower intakes than those
given sorghum, with the steers given cassava + NPN having the lowest growth
rate and intake. The apparent digestibilities of OM of the cassava diets
were better than for the grain diet but the feed conversion efficiencies
were slightly lower. Rumen fluid analyses showed there was a lower ratio
of acetate:propionate in animals given grain compared with those given
cassava., The conen, of butyric acid In the rumen of steers given cassava
was nearly twice that of grain-fed animals. (Summary by Nutrition Abstracts
and Reviews) HO3

See also 0098 0110 0114 0115 0126

HO4 HCN Toxicity and Detoxification

0096
21480  LOW CYANIDE cassava breeding. West African Farming 1984:18-19,22.
January/February 1984, Engl., Illus.

Cassava., HCN. Toxicity. Plant breeding. Processing. Chickwangue. Foofoo.
Atieke., Cassava products. Gari, Food products. Human nutrition. Africa.

The importance of cassava in West African diets is stressed. Since cyanide
can cause serious health problems, breeding expt. for low cyanide cassava
var. are being carried out at the International Institute of Tropical
Agriculture (11TA), using an automated enzymatic method which enables up to
40 cassava root samples to be tested with the Tecnicon Autoanalyzer per
hour for their cyanide content. West African countries have benefitted
from receiving these var. through national programs, research institutions,
or directly from IITA. Processing steps for the production of various
cassava products are included. (Summary by T.F.) HO4
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0097
22004 LUTALADIO, N.B.; EZUMAH, H.C.; SINGH, T.P. 1980, Evaluation of
cassava cultivars in Zaire for cyanogenic content. In Ezumah, H.C., ed.
Workshop on Cassava Production and Extension 1in Central Africa,
Mbanza~Ngungu, Zaire, 1980. Proceedings. lbadan, Nigeria, International
Institute of Tropical Agriculture. Proceedings Series no.4. pp.25-31.
Engl,., 11 Refs.

Cassava., Cultivars. Sweet cassava, Blitter cassava. HCN. Toxicity. Cassava
programs. Plant breeding. Zaire.

The HCN content of the Programme National Manioc (PRONAM) cassava
collection at its M'vuazi staticn (Zaire) 1is being screened. The sodium
picrate test used with plants of the collection 10 mo. after planting
showed that 10,6%Z of the material had a very high HCN content 1in the
leaves; 32.3% had a high content; 42.9%2 a medium level; 10.1% low; 4.1%
very low, and 0% negative., Some high yielding var. selected for multipli-
cation and dissemination were also screened for HCN content; var. 70/4 with
an av. yleld of 20.7 t/ha showed a low HCN content, PRONAM's breeding
program will keep 1in mind the possible role of HCN content in pest and
disease resistance. 1t i{s important to study the effect of agronomically
controllable factors such as time of planting, plant age, and use of
fertilizers on HCN content. Special attention should be given to the
efficacy of traditional processing metheds to free cassava from HCN, 1t
will be determined whether the low levels of HCN as detected with the
plcric acid test are due to low activity of linamarase or to actually lower
levels of HCN and whether unhydrolyzed cyanogenic glucoside is as toxic as
the hydrolyzed one and 1if so, the level of toxicity to be expected from
different cassava c¢v., Irrespective of the level of HCN, (Summary by
EDITEC. Trans. by M. de W.) HO4

See also 0005 0080 0081

100 PROCESSING, PRODUCTS AND USES

101 Cassava Starch and its Propertles

See 0114 0125

102 Uses, Industrialization, Processing and Storage

0098
22372  ALBUQUERQUE, M. DE; CARDOSO, E.M,R. 1983, Utilizacao da mandioca
na Amazonia. (Cassava utilization in the Amazon region). Belé&m-PA,
Brasil, Empresa Brasileira de Pesquisa Agropecuiiria. Centro de Pesquisa
Agropecudria do Trépico Umido. Documentos no.25, llp. Port., Sum. Port.,
Engl, [Centro de Pesquisa Agropecudria do Trdpico Umido, Caixa Postal
48, 66,000 Belém-PA, Brasil]

Cassava. Uses. Cassava meal. Cassareep. Processing. Follage. Costs. Brazil.

Several ways of utilization of cassava in the Amazon region are studied.
Procedures for processing cassava tubers for table flour and "tucupi"
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(cassava juice), as well as the use of cassava leaves for animal feed, are
described and discussed. Economic considerations of the main ways of
cassava 1industrialization are also mentioned. 1t 1s concluded that
presently, the most profitable end product of this crop 1s tucupi which has
a promising potential in the international market. (Author's summary) 102

0099
22324 GOAD, K.C. 1983. A description of the varied activities involved
in establishing a cassava farm/gar{ factory complex 1in Guinea, West
Africa. Surrey, England, N.D, Engineering Limited. 15p. Engl. [N.D.
Engineering Limited, Portsmouth Road, Surbiton, Surrey KT6 5QF, England]

Paper presented at the Workshop on Processing Technologies for Cassava
and other Tropical Roots and Tubers, 1st,, Abidjan, Ivory Coast, 1983,

Cassava. Gari. Cultivation. Processing. Industrialization. Development,
Guinea.

The traditional method to convert cassava into garli {s described and the
need for its mechanization 1s highlighted. The activities necessary for
the establishment of a cassava farm/gari factory complex in Guinea, West
Africa, are presented: site selection, agricultural equipment, provision of
a workshop for servicing and maintenance, selection of suitable stralns of
cassava, develonment of a 200-ha home farm for cxpansion and supply, and
factory facilitves. (Summary by M, de W.) 102

0100
21477 HERRERA, C.A.; ARIAS V., C.A.; MuRoz, H. 1983, Guia para la
construccidn de una trozadora de yuca. (Guide for the construction of a
cassava chipper). Cali, Colombia, Centro Internacional de Agricultura
Tropical., 35p. Span., 11lus. [CIAT, Apartado Aéreo 6713, Cali, Colombia]

Cassava. Development, Cassava chips. Mechanization. Industrialization.
Small-scale equipment. Processing. Colombia.

The instructions, materials, and blue prints of a Thal type cassava chipper
processing 2-4 t of cassava/ha are presented. The machine has a general
support structure, a hopper feed, a chopper disk, and a motor (3 HP and
1750 rpm). (Summary by EDITEC. Trans. by M. de W.) 102

0101
14566  KOHLI, H.S. 1980, La energfa renovable: alcohol a partir de
blomasa. (fenewable encrgy: alcohol from biomass). Finanzas y Desarro-
1le 17(4):18--22. Span., Sum. Span., 11lus.

Cassava. Ethanol. Production. !'ses. Costs. Development,

The 1Importance and perspective of ethanol from raw materials 1like sugar-
cane, molasses, grains, and cassava, in developing countries are discussed.
Main uses of ethanol are given and the production process {s described.
Economic aspects of production are outlined comparing sugarcane with
molasses and cassava as sources of fuel. Finally the problem of competi-
tion for land use {s posed and the topics that require governmental poli-
cles are mentioned. (Summary by M. de W. Trans. by L.M.F.) 102

0102
22309 LIMA, L. DA R, 1980. A mandioca como alternativa de geracao de
energia carburante. (Cassava as an alternative to fenerate fuel energy),
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http:17(4):18..22

In Simposio Nacinnal sobre Fontes Convencionais e Alternativas de
Energia, Brasilia-DF, Brasil, 1979, Conferencia. Brasilia. pp.173-184.
Port.

Cassava. Cultivars. Fnergy productivity., Alcohol. Production. Waste
ut{lization, Brazil.

The excertional conditions of Brazil in relation to the altermatives to
generate fuel energy from agricultural products, especially sugarcane and
cassava, are discussed. Data on the advances achieved after the creation
of the Programa Nacional do Alcool, PROALCOOL, arc presented; there are 218
proposals for the construction of factories, which would represent 35-40%
of the present fuel consumption. The Importance of cassava (av. produc-
tivity of 15-17 t/ha) as a food and energy source, particularly in southern
Brazil and in the Amazon region where mean productivity exceeds 40 t/ha, {is
highlighted. Cassava is being planted in large extensions; the SINOP group
has planted 2500 ha to var. Cuibana and Branca de Santa Catarina in the
municipality of Chapada dos Guimaraes, for a future planting of 16,000 ha.
The present state of the transformation of cassava into alcohol {s briefly
related; currently it is viable to obtain 190-195 1 alcohol/t of roots with
30% starch. The {mportance of solving the problem of industrial wastes is
emphasized. Comparative data of the production of alcohol from sugarcane
or from cassava are presented; the productlion of the latter would be 73,45
x 10”7 kcal/crop year. (Summary by 1.B. Trans. by M. de W.) 102

0103
22060 MOORTHY, S.N. 1984. Cassava as an Industrial raw material, Indian
Farming 33(12):54~57,70. Engl., Tllus,

Cassava. Cassava starch., Cassava flour. Cassava chips. Pellets. Protein
enrichment. Ethanol}. Fructose. Confectioneries, Cassava products. (ndia.

The industrial use of cassava as a raw materlal for producing animal feed,
starch, flour, and starch-derived products, 1s discussed. The efforts made
by the Central Tuber Crops Research Institute, Trivandrum, India, to
improve the quality of the cassava chips and pellets are presented. The
physicochemical and microbiological characteristics of cassava chips, and
their optimum size for the fastest drying, are described. Th> SCP process
involving Rhizopus, Aspergillus, and Candida sp. s outlined. The inherent
stickiness of cassava starch, a drawback in the food Industry, can be
overcome with the use of orthophosphoric acid at 1% The acetylation of
cassava starch Improves its clarity, stability, and viscosity in solution.
The production of cassava ''rava" and {its potential in the food market are
mentioned. In the textile and paper Industries, unstable viscosity of
cassava starch can be stabilized by steam pressure treatment or by oxida-
tion. Starch-derived products like dextrin, liquid glucose, ethyl alcobol,
and high fructose syrup, are discussed. (Summary by 1.B. Trans. by M. de
W.) 102

0104
21131 MULLER, G.J. 1977, Production of bitter cassava for processing.
Georgetown, Guyana Agricultural Products Corporation. 7p. Engl.

Paper presented at Seminar on Rationalisation of Research in Agriculture
and Related Fields, Demerara, Guyana, 1977,

Cassava., Bitter cassava. Production, Composite flours. Cassava starch,
Forage. Development., Guyana.
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Different aspects of cassava production 1in Guyana are presented. The 3
mills installed in Lookout, Charity, and Kaituma have the capacity to
process 23,750 t/yr. Plans include the eclaboration of a composite flour
that has 10-207 cassava. Any production plan must involve simultancous
production by individual farmers, cooperatives, and state farms near to the
mills. 1t 1s necessary to fdentify and evaluate cv. with high yield
potentfial, high PC, low HCN content, thin nonadherent cortex, and elongated
roots; 40 clones of different origin are listed. Faat propagatfon of
planting material and the development of suitable cultivatfon, harvesting,
and plant protection systems, among others, are also required, With the
proposed aims it is pretended to produce 4750 t of CF, 188 t of forage, and
95 t of starch. The need for research on the technology of the process,
composite flour fortification, uses, and marketing is highlighted. (Summary
by 1.B. Trans. by M. de W.) 102

See also 0011 0033 0078 0102 0114 0119 0120 01z5
0132

103 _1ndustrial Microblology

0105
22320 DOIN, P.A.; OLIVO, J.E.; VAPRELLA, V.L.; COCONE, B.R,; PINTO, A.G.
1984, The effects of the initial cell concentration on the alcoholic
fermentatfon of cassava. Journal of Fermentation Technology 62(2):
195-199. Engl,, Sum. Fngl., 6 Refs., 1llus. [Laboratério de Engenharia
Bioquimica e de Alimentos, Inst. Mauid de Tecnologia, FEstrada das
Lagrimas 2035, 09,500 Sao Paulo-SP, Brasil]

Cassava. Roots. Cassava meal. Ethanol. Fermentation, Productivity, Brazil,

As part of an effort to improve ethanol production technology {n Brazil,
ethanol fermentations from cassava roots and CM treated with alpha-amylase
were carried out using Saccharomyces cerevisiae, as a function of cell
conen, ranging from 0.3 to 15.0 g7jj Ethanol productivities and ylelds
were not affected by the cell conen., unless this was below 0.3-0,6 g/1 (dry
base}. Av. ethanol productivities of about 4.0%/h were conaistently
cbtained with ethanol ylelds ranging frow 85 to 90%. Reparding reaction
rates, It was found that unless low values of initial cell concn. were
used, saccharif{ecation became the Hmiting step of the overall process,
(Extracted from author's summary) 103

0106
21167 INSTITUT DES SCIENCES AGRONOMIQUES DU BURUNDI, 1983, 1L'enri-
chissement protéiné du manloc. (Cassava protein enrichment). In .

Proposition pour un plan quinquennal (septembre 1983-aout 1988) de la
recherche agronomique a 1'I1SARU, Bujumbura. v.2,pp.206-210, Fr.

Cassava. Protein enrichment. Fermentat{on. Moulds. Industrial microbiology,
Cassava programs, Development. Burundf.

A simple semisolid fermentation technique for protein enrichment of cassava
is described that allows the direct local utilization and conversion of the
crop. The substrate consisting of finely ground cassava (2-5 mm) 1is
autoclaved at 120°C for 20 min and {s latter mixed with an acidified
solution (pH 1.2) of nutritive salts (urea, KH,PO,, MgSO,) containing

spores of a filamentous fungus. The mixture w%t)ﬁ 607 moisture and pH
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3.5 is left fermenting over a sieve for 2-3 days, then dried and converted
into flour with 12-14% protein. The advantages and disadvantages of this
technique are discussed. A chronological research plan on cassava protein
enrichment in Burundi 1is included in addition to scientific and logistic
support personnel. (Summary by 1.B, Trans. by L.M.F,) 103

0107
22073 PARK, W.S.; KOO, Y.J.; SHIN, D,H,; MIN, B.Y. 1983. Study on the
pattern of starch assimilation by Sporobolomyces holsaticus. Korean
Journal of Food Science and Technology 15(2):177-182. Ko., Sum. Engl.,
Ko., 18 Refs., 1llus. [Food Research Inst./AFDC, Hwasung-Kun Kyunggi-Do,
170-31, 5. Korea]

Cassava. Protein enrlchment, Cassava starch, Fermentation. I1ndustrial
microbiology.

The direct conversion of starchy materials to SCP by Sporobolomyces
holsaticus FR1 Y-5 was investigated. When tle effect of yeast extract
concn. on cell growth was studied, it was found that more starch could be
used in the medium containing 2.5 g/1 of yeast extract. Specific growth
rate and cell yield of S. holsaticus on soluble starch in a jar fermenter
culture were calculated to be 0.14/h and 0.425, resp., and max. cell concn.
was 13.4 g/l. After 80 h of incubation, 45.96% of the starch was consumed
and 45.12 of the relative blue value was decreased. Reducing sugars in the
starch medium increased from 4.06 to 6,08 g/l and then decreased. During
fermenter culture the pH of the medium was 1in the range of 7.0 + 0.5,
Optimal temp. and pH of S. holsaticus amylase activity were 40°C and 7.5,
resp. Optimal concn. of cassava starch for S. holsaticus was found to be
lower than that of soluble starch. FRI1 Y-5 cells settled much slower than
8. holsaticus IF0 1032 cells and the relationship of viscosity vs. cell
concn., was linear. (Author's summary) 103

0lo8
21165 SPEICHIM. DEPARTEMENT DE L'INGENIERIE AGROINDUSTRICLLE, High protein
cassava. Adour-Speichim process. Bondy, France. s.f. 29p. Engl., 11llus.

Also in Spanish.

Cassava. Protein enrichment. Cassava starch. Fermentation., Yeast produc-
tion. Composition. Processing. lndustrial machinery. Economics. Marketing.
France.

The Adour-Speichim process that turns cassava, a traditional food of very
low nutritional value, into a higbly nourishing product, is described in
detail. A pilot plant was set up on the campus of Compiegne Technological
U. (France) to obtain protein- and vitamin-enriched cassava by combining
with food yeast, which allows fermentation without prior hydrolysis. The
plant 1s composed of standard items of equipment and consists of 3 parts:
rootstock preparation and grating section, yeast mill, and end product
processing section., The agroindustrial complex requires an organized
cropping system at both the industrial and village levels. The process
uses set levels of the starch and inorganic salts required for yeast
growth, and of pH, temp., and aeration to enable the yeast to synthetize an
amylase capable of hydrolyzing the starch into simple sugars (50% yeast
yleld). The concd. and plasmolized solution 1is then mixed with fresh
cassava. All HCN is eliminated during the process. The composition and
main properties of the end product are shown in tables; it can be used as
flakes, biscuits, snacks, flat loaves, as a basis for baby fcods, or in
other prepared foodstuffs. Agronomic, industrial, economic, and marketing
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aspects of cassava growing are considered. A process flow sheet and a
specimen layout of the production plant are included. Spetichim's
industrial experience on fermentation processes and the collaboration of
several organizations are stressed. (Summary by 1.B.) 103

0109
19230 UEDA, S. 1981, Fungal glucoamylases and raw starch digestion,
Trends in Biochemical Scieiuces 6(3):89-90, Engl., 20 Refs.,

Cassava. Cass. . starri., Moulds. Blockemistry. Alcohol. Fermentation,
Japan.,

Aspects discussed are digestion of raw starch by amylase (black mold
amylase vs. yellow mold amylase, 1.e. Aspergillus awamori vs. A. oryzae);
different forms of glucoamylase; the effect of culture conditions on the
no. of glucoamylases; relationship between debranching activity, raw starch
adsorption, and digestion; digestion of potato starch; and alcoholic
fermentation of raw maize ur cassava starch by using glucoamylase. (Summary
by Food Science and Technology Abstracts) 103

JOO ECONOMICS AND DEVELOPMENT

0110
22027 AKINLOSOTU, T.A.; EZUMAH, H.C, 1980. State of art on cassava
production 1in Nigeria. 1In Ezumah, H.C., ed. Workshop on Cassave
Production and Extension in Central Africa, Mbanza-Ngungu, Zatre, 1980.
Proceedings. 1badan, Nigeria, International Ilnstitute of Tropical
Agriculture. Proceedings Series no.4. pp.259-263. Engl., 3 Refs.

Cassava, Production. Nigeria.

Cassava 1s the most importan’ food crop in Nigeria and is the 2nd largest
producer in Africa, after Za.re. 1In Nigeria cassava is only grown for its
voots, which are processed into ltems such as fufu, gari, and lafun; it {is
also an important source of raw material for the starch industries. Waste
products such as the peclings are also used as livestock feed (goats, pigs,
and sheep). Several agronomic aspects and production practices in Nigeria
are described. Cassava production is Iimited by lack of capital, low
ylelding local cv., diseases, and 2 recently Introduced pests, the green
spider mite and the cassava mealybug. Before these 2 pests, those causing
most problems were Zonocerus varlegatus, Oligonychus gossypii, lagria
villosa, and Bemisia :abaci. Mecasures taken by Cthe government to solve
these problems are mentioned. (Summary by EDITEC. Trans. by L.M.F.) JOO

0111
20772 ANTIOQUIA. STCRETARIA DE AGRICULTURA Y FOMENTO. 1983, Aspectos
generales sobre el cultivo de la yuca en el Departamento de Antioquia,
(General aspects of cassava cultivation 1in Antioquia, Colombia).
Medellin. 50p. Span., 9 Refs., 11llus.

Cassava. Composition. Cultivation. Cultivars. Injurious mites. I1njurious
ingects. Acaricides. Tnsecticides. Diseases and pathogens. Xanthomonas
campestris pv. manihotis. Mycoses. Mycoplasmoses. Disease control.
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Harvesting. Storage. Uses. Human nutrition. Animal nutrition. Production.
Consumption, Costs. Prices. Marketing. Trade. Economics. Colombia.

Based on agricultural statistics, general aspects of cassava cultivation in
Antioquia, Colombia, are presented. 1In 1981, 15,900 ha were planted to
cassava with a production of 174,200 t/yr, 10.9 t/ha., Agronomic considera-
tions such as botany, history, toxicity and chemical composition, climate
and solls, var., cropping systems and practices, pests and diseases,
harvest, conservation, uses, and yleld are discussed in addition to aspects
of production, marketing, and consumption (types of exploitation, inputs,
costs and prices, marketing and commercialization channels, credit,
storage, packing, and quality standards). (Summary by 1.B.) JOO

0112
22026 BAUBEBET-N'NANG, E. 1980. State of art on cassava production in
Gabon. In Ezumah, H.C., ed. Workshop on Cassava Production and
Extension in Central Africa, Mbanza-Ngungu, Zaire, 1980, Proceedings.
1badan, Nigeria, Tnternational Institute of Tropical Agriculture,
Proceedings Series no.4., pp.255-258. Engl.

Cassava. Cassava programs. Research. Cultivars. Selection. Gabon.

Almost 3/4 of the people in Cabon consume cassava in some way, particularly
in the form of leaves and roots. Research priorities {nclude improving the
present mode of preparation to reduce production losses in traditional
processing, establishing structures for an animal feed industry, developing
projects that study different forms of root storage, determining losses
during storage, and identifying simple cconomical storage methods. Results
of trials with local materials and introduced germplasm are briefly
described. Selected var. from the International Institute of Tropical
Agriculture (Nigeria) and from lvory Coast and some local var. constitute
the materials for extension. The next step 1s to organize and build up an
efficient network for the distribution of these materials. (Summary by
EDITEC. Trans. by L.M,F.,) JOO

0113
21154 CHANG, J., ed. 1983. Resolutions: general recommendations. In
. Agricultural research in Rwanda: assessment and perspectives,
Kigall, Rwanda, 1983, Report of a seminar. The Hague, Netherlands,
International Service for National Agricultural Research. pp.207-210.
Engl,

Cassava. Research. Rwanda.

Recommendations of a seminar carried out on agricultural research in Rwanda
are given. Cassava should be included as 7th in order of priority on the
list of food crops that must receive research emphasis. Fach group of
different crops will have a basic research team (plant breeding, agronomy,
pathology, znd entomology) with support units (agricultural engineering,
postharvest technology, microbiology, soil science, economy, extension
agronomy, and biometrics); more consideration will be given to the collec-
tion, introduction and conservation of germplasm, plant breeding, agronomy,
crop protection, postharvest technology, and farm tools. 1t was recommended
to have education, research, and extension more closely integrated; improve
seed production and distribution; strengthen the interinstitutional rela-
tionships of the 1nstitut des Sciences Agronomiques du Rwanda; and to
assign a postharvest researcher for the root and tuber crops group (which
includes cassava). (Summary by EDITEC. Trans. by M. de W.) JOO
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0114
23030  COCK, J.H. 1985. Cassava: new potential for a neglected crop.
Boulder, cJolorado, Westview Press, 205p. Engl., 74 Refs., Illus.

Cassava. Production. Consumption. Human nutrition. Animal nutrition. Plant
anatomy. Feeds and feeding. Cassava products, Uses. Processing.
Cultivation. Propagation materlals, Timing. Planting. Soil fertility. Soil
requirements. Diseases and pathogens. Weeding., Herbicides. Injurious mites.
Injurious {nsects. Harvesting. Technology. Cultivars. Fertilizers. N. P. K.
S. Ca. Zn. Pest contrvl. Disease control. Riological control. Quarantine
measures. Post harvest technology. Storage. Cassava chips. Pellets, Cassava
starch. Alcohol. Cassava programs. Rescarch. Development. India. Colombia.
Cuba,

An exhaustive overview of cassava is given. In the lst part its worldwide
nutritional {mportance 1is highlighted, and a genersi description of cthe
crop is presented. The different uses of cassava for human consumption,
animal feed, and industrial purposes are then commented. Cassava produc-
tion, cultivation and relevant technology, and recent developments in
postharvest technology are reviewed, Finally case studies of cassava
improvement and their impact on cassava development projects are analyzed,
as well as features of cassava programs, stressing research and government
policies. Illustrations are included, information and technical assistance
sources are listed, and annotations are furnished for the literature cited.
(Summary by M. de W.) J0O

0115
20789  COLORADO D., N.; MENDEZ R., A. 1983, Logros y aportaciones de la
investigacidn agricola en el cultivo de la yuca. (Advances and contribu-
tions of agricultura’ research to cassava culeivation), México, Inst{-
tuto Nacional de Investigaciones Agricolas, Secretarfa de Agricultura y
Recursos Hidraulicos. Publicacidn Especial no.!108. Span., 2t Refs.,
11lus. [Campo Agricola Fxperimental "Hulmanguillo", México)

Cassava. Cassava programs. Plant breeding. Cultivation. Pest control. Post
harvest technology. Processing. Animal nutrition., Soclo-economic aspects.
Mexico.

Results of research on cassava cultivation in Mexico, where 4033 ha were
planted to cassava 1in 1977, are given, with particular emphasis on the
states of Tabasco and Chiapas. Several outstanding collections, var., and
hybri“, are M Pan 51 (45.3 t/ha), Guaxupe (36.6 t/ha), and SC 596 C59-12
(36.6 t/ha) on acid soils, and M Mex 59 (48.1 t/ha), M Mex 60 (45.7 t/ha),
and 1TU (38.1 t/ha) on nonacid sofls. Recommended cultural practices
ir~lude: (1, dipping of cassava cuttings (2-node cuttings for rapid
propagation) in a mixture of oxytetracycline (125 g), maneb (125 g),
captafol (125 g), and malathion (100 cc)/100 1 water, for 5 min; (2)
population densities of 15,000 plants/ha (1 x 0.6 m) for monocropped
cassava, and of 13,000 cassava plants/ha (1.20 x 0,65 m) and 80,000 bean
plants/ha (0.45 x 0.02 cm) for cassava/grain legume intercropping; (3)
fertilization with 60-120-60 in pure stands and with 30-90-00 {n associated
cropping; (4) use of disease-tolerant var. such as: M Col 617, M Col 953,
and M Ven 168, all tolerant to superelongation (Sphaceloma manihoticola); M
Pan 51 and M Col 538, both tolerant to bacterial blight (Xanthomonas
campestris pv. manihotis); and M Mex 59, tolerant to brown leaf spot
(Cercosporidium henningsil). Data are presented on postharvest handling
and processing, nutrition (70% ensiled cassava + 30 molasses = 0,69 kg av.
daily wt. gain; 4.17 feed efficiency in pig rations), and sociceconomic
aspects. (Summary by 1.B.,) J0O
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0116

22763 COURSEY, D.G. 1984. Potential wutilization of major root crops,
with special emphasis on human, animal, and industrial uses. 1n Terry,
E.R.; Doku, E.V.; Arene, 0.B,; Mahungu, N.M., eds. Triennial Symposium
of the International Society for Tropical Root Crops-Africa Branch,
2nd., Douala, Cameroon, 1983. Tropical root crops: production and uses
in  Africa; proceedings. Ottawa, Canada, Internationai Development
Research Centre. pp.25-35. Engl., Sum., Engl., 75 Refs.

Cassava. Root crops. Production. Human nutrition. Toxicity. Animal
nutrition, Feeds and feeding. Cassava starch. Uses. Energy productivity.

Root crops in developing countries are mainly used for human food. Most are
still grown by small-scale farmers, who operate within the subsistence
economy, with only limited off-takes of produce to the market ecconomy
supplying the rapidly growing urban centers. With cassava in much of Latin
America, yams In West Africa and the Caribbean, and taro in the Pacific, a
trend exists, and may be expected to Increase with further urbanization,
toward semicommercial or commercial production, together with the
development of more sophisticated marketing svstems.  Yams and, 1In most
circumstances, tarvo, other aroids, and minor root crops command too high a
price for significant amounts to be available for uses other than human
food, although peelings, waste, etc., are used as animal feed within
subsistence ecconomies. Cassava is in a completely different category, the
costs of equicaloric amounts being only about 1/5 of those of yam.
Similarly, sweet potato, with 2-4 crops/yr, is productive and like cassava
is seldom a preferred food. These 2 crops can, therefore, supply
substantial surpluses beyond food demands; the former, especially, {s
already being exploited for animal feed, edible and industrial starch, and
other derived products. Although alternative uses of tropical root crops
will probably increase, their primary role {s Hkely to remain as human
foed in producing countries. (Author's summary) .100

0117

21424 CUNHA, M.A.P. DA 1984, Diretrizes da pesquisa em mandioca e
fruticultura no Brasil. (Research guidelines for cassava and the culti-
vation of fruit trees in Brazil). Cruz das Almas-BA, Brasil, Fmpresa
Brasileira de Pesquisa Agropecuaria. Centro Nacional de Pesquisa de
Mandioca e Fruticultura. Documentos no.l3. 50p. Port., 2 Refs., 1llus,
[Centro Nactonal de Pesquisa de Mandioca e Fruticultura, Caixa Postal
007, 44,380 “ruz das Almas-BA, Brasil]

Cassava, Cassava programs. Research. Brazil,

A synthesis of research implementation and coordination work carried out by
Empresa Brasileira de Pesquisa Agropecuiria (FMBRAPA)/Centro Nacional de
Pesquisa de Mandioca e Fruticultura (CNPMF) is presented, and data are
provided to answer basic questions concerning research systems on cassava,
pineapple, banana, citrus fruits, and mango 1In Brazil, Current research
models are described: the Collaboratlve System of Agricultural Research;
Circular Programming of Research, which includes problem identification and
definition, generation of technology and disciplinary {interaction, and
publication of results; national research programs; and basic activities
developed by CNPMF and EMBRAPA/CNPMF. Research priorities and results
(1983-84) are presented for the resource center areas (Cerrados, semiarid
tropics, and humid tropics). The cassava germplasm hank comprises more
than 900 accessions and a breeding program has been established for each
different ecosystem. Min. tillage and double-row cropping 1in association
with beans improved land use efficiency and reduced costs. (Summary by
1.B.) JOO
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0118
21171 DUMONT, R. 1980. Synthese des études sur les tubercules de Haute -
Volta 1977-1978-1979. (Synthesis of studies on tuber crops in the Upper
Volta 1977-1978-1979), Paris, Institut de Recherches Agronomiques
Tropicales et des Cultures Vivrieres. 97p. Fr., 11lus,

Cassava. Cultivation. Climatic requirements. Productivity. Trade. Toxicity,
Diseases and pathogens. Pests. Zonocerus variegatus. Upper Volta.

Surveys werc conducted to gather information on, and to determine the
importance of tuber crops (yam, sweet potato, cassava, rushnut, and
Solenostemon rotundifolius) in the Republic of Upper Volta, in 1977-78-79,
Cassava, a subsistence crop that 1s consumed fresh, 1s the 3rd most
important crop after yams and sweet potatoes, and in the areas surveyed,
its commercialization was 90%. 1t 1is cultivated in Koupela, Ougadougou and
certain areas of Pama and Kantchari. Out of 80,000 ha suited for cassava
cropping, only 2% are planted to the crop. Some of the problems of the
crop are: high HCN content and toxicity; low yields (8-15 t/ha in the SE, 2
kg-3 t/ha 1in other regions); lack of transportation routes, marketing
systems, and of productlon, processing and conservation techniques. Crops
are not protected from animals and rodents, pests (Zonocerus variegatus),
and diseases. Recommendations for improving production are given. (Summary
by I.B.) .J00

0119
2233%  EDWARDSON, W.; MacCORMAC, C.W., eds. 1984. FExample of a mixture
experiment. 1In . Improving small-scale foo! 1industries in
developing countries. Ottawa, Canada, International Development
Research Centre. pp.l41-143, Engl., Illus,

Cassava. Cassava flour. Food products. FExperiment design, Organoleptic
examination. Malaysia.

An example 1s given of the exptl. formulations reguired to select a
combination of {ngredients, and their resp. leve. . to produce an
acceptable high-protein snack food, similar to the traditional fish cracker
keropok. The product designed for the Malaysian market, has a high ¥ of
CF, soy flour, and fish. (Summary by M. de W.) .J00

0120
21423 EMPRESA BRASILEIRA DE PESQUISA AGROPECUARIA. CENTRO NACIONAL DE
PESQUISA DE MANDIOCA E FRUTICU.TURA. 1984, Inventario tecnolédgico de
mandioca. (Technological {inventory of cassava). Cruz das Almas-BA,
Brasil, Centro Nacinnal de Pesquisa de Mandioca e Fruticultura. Docu-
mentos no.l4, 74p. Port.

Cassava. Cassava programs. Research., Plant breeding. Cultivars. Selection.
Root productivity, Starch content. Resistance. Discases and pathogens.
Bacterioses. Xanthomonas campestris pv. manihotis. Glomerella cingulata,
0idium. Uromyces manihotis. Sphaccloma manihoticola. Frog skin disease.
Cassava African mosaic virus. Disease control. Entomology. Erinnyis ello.
Erinnyis alope. Silba pendula. lInsect control. Insecticides. Biological
control, Predators and parasites. Anastrepha pickel!. Teleocoma crassipes.
Coelosternus granicollis. Coeclosternus manihoti. Coelosternus notaticeps.
Coelosternus rugicollis. Fudiplosis brasiliensis. Injurlous insects.
Injurious mites. Thrips, Mononvchellus tanajoa. Tetranychus cinnabarinus.
Mite control. Acaricides. Cultivation., Mulching. Fertilizers. N, P, K, Soil
amendments. Technology. lLand preparation. Timing. Planting. Spacing.
Propagation materials. Irrigation. Pruning. Harvesting. Post harvest
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technology. Cassava meal. Protein enrichment., Soybeans., Cassava starch.
Uses. Industrial microbiology. Alcohol. Production, Brazil,

Cassava technology available up to 1976 {s summarized, representing a
historical frame of reference of 2 research eras (creation of Empresa
Brasileira de lesquisa Agropecudria/Centro Nacional de Pesquisa de Mandioca
e Fruticultura) on this Euphorblaceae. Speclallsts from several institu-
tions, assigned to 5 work groups, worked on the final evaluatton of
documents. Data are preseuted on genetlc {mprovement (avallable technolo-
gy, research priorities), plant pathology, entomology, plant nutrition and
fertilization, cultural practices and industrializatfon (including cthe
technological program of the National lustitute of Technology, INT).
(Summary by I.B.) J0O

0121
22048 EMPRESA  CATARINENSE  DE PESQUISA  AGROPECUARIA, 1982, VPrograma
mandioca. (Cassava program). In . Relatério técnico anual

1981, Florfandpolis-sC, Brasil, pp.15i=ibl. Port.

Cassava. Cassava programs. Cultivars, Selectlon. Cultivation. Propagation
materials. Storage. Discase control, Pest control, Technology transfer,
Fertil{zers, Brazil.

Ceneral considerations about the importance of cassava in the state of
Santa Catarina, Brazil, are presented; {t {s used as starch, Industrial and
table flour, animal reed, fresh, and for alcohol production, Limitations
of the crop and objectives of the rescarch program of Empresa Catarinense
de Pesquisa Agropecuiria are mentioned and several cassava projects are
discussed. In one that studied 2 different ecosystems, Agrolandia (Alto
Vale) and Jaguaruna (Litoral Sul), the differential behavior of 14 cv. was
confirmed and 5 were s«clected (Mantiqueira IAC 24-2, 1AC 14-18, Alpim
Gigante, Vassourinha JC-2, and S. 4-342), In another on cassava/bean
Intercropping, the cassava vield {n double rows was found to be superior to
the traditional system. When cassava was intercropped with summer legumes
simultancous planting was impractical; on the other hand, ft 1s necessary
to evaluate planting distances. Other studies were conducted on storage
and conservation of cassava stakes; var. resistance to bacterioses (so far
113 promising cv. have bheen selected): pest controly; N, P, and X fertiltza-
tion and liming; and integration of research, cxtension, and production for
dissemination of technologles. Two production svstems, that exceed the
forescen cassava root vields (17,6 and 22.7 t/ha, resp.) and are apronomi-
cally and cconomically viable, have been analyzed. Studies on green
manuring with legumes {n Ararangud soil, during the rainy months showed
that it Is necessary to find legumes that do not require fertilization.
(Summary by 1.B. Trans. by M, de W.) JOO

0122

22005 EZUMAH, H.C.; LUTALADIO, N.B. 1980, Organization and conducting of

multilocational cassava evaluation including cultural practices, In

«» ed., Workshop on Cassava Production and Fxtension in Central

Africa, Mbanza-Ngungu, Zaire, 1980, Proceedings. 1badan, Nigeria,

International Institute of Troplcal Agriculture. Proceedings Serles
no.4, pp.33-36. Engl.

Cassava. Field experiments. Land preparation. Weeding. Plant development,
Diseases and pathogens. Pests. Agronomic characters., Africa.

The questions that have to be answered by the rescarcher when planning
multilocational trials are discussed. When organizing the trials, cassava

55



clones sgelected by the Programme National Manioc (PRONAM) 1in Zaire are
tested at different locations for their reactions to certain variebles such
as soil type, alt., temp., rainfall, diseases, pests, light intensitv, and
vegetation. Tests should be limited to a few manageable variables in order
to prevent confusion of effects. Standard practices used in the areas
should be employed. Early planting, soon after the Ist rains, 1is
recommended. For cassava var, trials a plot area of 6 x 4 m is suggested;
if the borders are included then an area of 8 x 6 m should be used. A
randomized complete block design with a min., of 4 replications 1is
acceptable. The no. of var. evaluated should not exceed 10, Plant spacing
employed by PRONAM is 1 x 1 m., Stakes should have the same age and size
(30 cm), and be planted at a 30-45° angle. Weeding must be done according
to nced but a max. of 3 weedings before the plants are 16 wk. old. Vigor
1s measured on a 1-5 scale (I = excellent; 5 = poor). Other parameters
that should be measured during plant development are height, no. of leaves
and of branches, general ability of the plant to stand environmental and
biological stresses, and leaf area. The severity (scale from 1-5, 1 = no
symptoms; 5 = death) and incidence (no. of attacked plants as a ¥ of total
plants) must be measured to evaluate the discases and pests of major
economic importance such as mosaic, CBB, cassava mealybug, and green spider
mite. The recommended procedure to determine yteld is given. (Summary by
EDITEC. Trans. by M, de W.) 100

0123
22341 FEDERACION NACTONAL DE CAFETEROS DE COLOMBLA, PROGRAMA DE DESARROLLO
Y DIVERSIFICACION DE ZONAS CAFETFRAS. 1983. Yuca (Chirosa Armenia).
[Cassava (Chirosa Armenia)]. 1In . Productos agricolas perecede-
ros: bases de andlisis, proyecclones 1984, Bogotd, Departamento de
ltercadeo. Series de Preclfos 1979-1983. Boletin no.l2. pp.265-272. Span.,
[1lus.

Cassava. Cultivars, Statistical data., Marketing. Prices. Colombia.

Sale price trends of cassava var., Chirosa Armenia in the markets of Bogoté,
Cali, and Medellin (Colombia), between 1979-83, are described. ‘the pattern
is very similar for the 3 centers: a constant decrease in the price/kg
during the Ist 2 yr, a fast Increase {n the 4th and a decrease in the Sth,
Forecasts for 1984 are presented: Bogotd will be the cheapest market
because of the highest offer and MedeflIn wlll be the most expensive.
Areas that supply each market with this var. are mentioned. (Summary by M.
de W,) JOO

0124
22342 FEDERACTON NACIONAL DE CAFETEROS DE COLOMBIA., PROGRAMA DE DESARROLLO
Y DIVERSIFICACION DE ZONAS CAFETERAS. 1983, Yuca (Llanera). [Cassava
(Llanera)]. 1In . Productos agricolas perecederos: bases de
andlisis, proyecciones 1984, Bogotd, Departamento de Mercadeo. Series de
Precios 1979-1983. Boletin no.l12. pp.273-276. Span., 1llus.

Cassava. Cultivars, Statistical data, Marketing. Prices. Colombia.

Sale price trends of cassava var. Llanera in Bogotd's market (Colombia)
between 1979-83 are described; projections and forecasts for 1984 are
given. 1t is suggested that price fluctuations were due to the irregular
supply. Areas supplying this var. are mentioned. (Summary by M. de W.) JOO

0125

20182 FERREIRA, L.D, 1980, Andlise técnico-economica da producao de
mandioca e comercializacao de mandioca e polvilho azedo nos municipios
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de Conceicao dos Ouros e Cachoeira de Minas. (Technical-economical
analysis of production and commercialization of cassava and sour cassava
starch in the municipalities of Conceicao dos Ouros and Cachoeira de
Minag). Tese Mestrado. Lavras-MG, Brasil, Escola Superior de
Agricultura de Lavras. 62p. Port., Sum. Port., Engl., 22 Refs., 1llus,

Cassava, Cultivation, Production. Statistical data. Cultivation systems.
Land preparation. Timing. Planting. Spacing. Propagation materials.
Cuttings, Weeding. Injurious {Insects. Harvesting. Fertilizers, Labour.
Costs. Processing. Factories. Cassava starch., Trade, Marketing. Fconomics,
Braz1l.

A survey of 71 cassava producers was conducted in 1977 {in the municipali-
ties of Concelicao dos Ouros and Cachoeira de Minas, MG, Brazil, to
determine agricultural practices used and production costs, and 17 cassava
starch factories were examined to determine the commercialization flow of
raw material and the industrialization of the product. Technical and
economic factors of the cassava production process were analyzed and the
commercialization flow of cassava and sour cassava starch was determined,
The 1influence of the economic results per cassava producer and per kg
cassava was examined. The farms surveved did not present sufficlent use of
recommended production techniques. 1t was also observed, with exceptions,
that with an Increcase In the area planted there was a tendency of the
farmers to use recommended production practices and techniques. The total
fixed cost was estimated at Cr$11,757.98, total wvariable cost at
Cr$47,659.85, and the total cost at Cr$59,417.83. Expenditures on land
were found to be the heaviest for the cassava crop, being 73.06% of the
total fixed cost. Manual labor was the heaviest {tem for the total
variable cost, representing 42.93%Z. The mean cost/kg cassava was Cr$0.62;
at this cost the mean variable cost was Cr$0.49 and the mean fixed cost was
Cr$0.13. 1t was verified that the mean costs decreased with an {ncrease in
the area planted, in hectares, which scems to have a scale economy of the
surveyed farms. The survey of cassava starch factorfes verified that a
large part of the cassava roots were acquired within the areca studied and
in surrounding districts. About 20% of cassava roots were bought in the
state of Sao Paulo. Small factorfes also produce sour cassava starch,
There 1s also an input of sweet cassava starch, which can be mixed with the
sour starch. The margin of gross profit, without discounting the cost of
industrialization of sour starch, was positive {n the 2 municipalities
studied. The gross commercialization margen in Cachoeira de Minas was less
than that observed in Conceicao dos Ouros. (Author's summary) .100

0126
22314 GATEL, P, 1980. Les céréales fourrageres en 1980, Faiblesses et
remedes. (Feed grains In 1980, Weak points and solutions). Producteur
Agricole Francais 56(272):14-16, Fr., 11lus.

Cassava., Cereals, Substitutes. Feeds and feeding. Marketing. Trade, France,

The situation of feed grains in France in 1980 1s analyzed, and the results
of the cereal rommercialization campaign of 1979-80 are discussed. During
this period the production of compound feed {increased by 4.52 and cassava
imports decreased from 622,886 to 106,342 t In B mo., while {ts prize
stabilized. Therefore, the use of cereals was favored. The policles of
laisgez-faire regarding cereal substitutes (CS) have been detrimental to
cereal producers. In the remaining countries of the EFC, cassava {imports
have kept their primacy (approx. 5.2 million tons). It 1s believed that
the consumption of CS in the EEC will increase to 22 million tons, which
would cause a 30% drop in the market of cereals for animal feed. The
proposed solutions (fix an import tariff for cassava; self-limitation of
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http:Cr$59,417.83
http:Cr$47,659.85
http:Cr$II,757.98

production in supplier countries; control measures on CS) condition the
agricultural relationships of France with the Netherlands and Germany. The
equilibrium between the cereals such as wheat and oats and maize in
1979-80, the relationship between the animal feed industry and farmers, and
the quality of cereals, are also discussed. (Summary by 1.B. Trans. by M.
de W.) JOO

0127
22049 GHOSH, S.P.; NAIR, R.G. 1984, Tuber crops research and development.,
Indian Farming 33(12):5-8,15, Engl. [Central Tuber Crops Research lnst.,
Sreekariyam, Trivandrum 695017 Kerala, India)

Cassava. Cassava programs. Statistical data. Research., Plant breeding.
Technological package. Pest control. Disease control. Cultivation.
Post harver:t technology. India.

The worldwide fwportance of tuber crops such as sweet potato, cassava, and
yam, particularly in India, {s discussed. Research and advances made at
the Central Tuber Crops Research Institute, Trivandrum, during the last 2
decades, are summarized for che areas of: (1) germplasm collection, conser-
vation, catalogation, and evaluatton (1320 cassava lines/genotypes); (2)
var. improvement, with the release of :v. H-97, H-165, and H-226 in 1971,
and H-1687 (high carotene content) and H-2304 (29% starch) 1in 1977; (3)
technical packages; (4) pests and disecases; of which 36 and 33, tesp., have
been reported in the country; (5) intercropping; (6) postharvest utiliza-
tion, with reports on a procedure to produce alcohol, a chemical treatment
of the dried cassava chips to extend shelf life with sodium hypochlorite
(U.5%), the storage of roots in moist saw dust or sand, and the development
of a chipper; (7) extension and training; and (8) regional studies. The
all-India coordinated project for the {mprovement of tropical tuber crops
is reported. Research strategies up to the year 2000 are discussed: areas
planted to cassava and productivity should be Increased; av. yields of 40
t/ha should be obtained with earlier maturing cv, resistant to drought and
diseasers. Production constraints are mentioned, as well as possible
solutions. (Summary by 1.B, Trans. by M. de W.) J0O

0128
22003 HAHN, S.K. 1980. Opportunities at 1ITA for national programs in
Africa. 1n  Ezumah, H.C., ed, Workshop on Cassava Production and
Extension in Central Africa, Mhanza-Ngungu, Zalre, 1980. Procecedings.
Ibadan, Nigeria, International Institute of Tropical Agriculture.
Proceedings Series no.4. pp.19-24, Engl.

Cassava. Cassava programs. Development, Technology transfer. Cultivation.
Plant breeding. Entomology. Diseases and pathogens. Tissue culture. Africa,

The primary objective of the root and tuber improvement program of
International Institute of Tropical Agriculture (11TA) is to develop viable
production technologles readily adaptable to all root and tuber crops,
principally in terms of improved var. and improved cultural methods suited
to the humid and subhumid tropics. It should also assist in developing
national root and tuber improvement programs by providing improved breeding
materials and advanced technologles that can be handled, used, and
understood by local farmers. The program follows an interdisciplinary team
approach involving agronomy, breeding, entomology, pathology, nematology,
and tissue culture. One of the Important aspects of the program are the
yearly training courses held tor graduate and technically trained members
of the national root and tuber improvement programs. The program has the
largest cassava breeding program of the world, producing from 100,000 to
200,000 dimproved cassava genotypes/yr, 11TA has been successful in
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producing improved cassava var., that are highly resistant to CBB, mosaic,
and anthracnose, as well as high ylelding and acceptable in quality and
root shape, The program distributes genetic material of these improved
var., to several national cassava programs 1In Africa and Asia. The
Programme National Manioc (PRONAM), a collaborative program between 11TA
and Zaire, has the following objectives: identification and development of
higher yielding cassava var.; {dentification of sources of resistance to
major discases and pests, incorporating this resistance Into high yielding
potential var.; development of a package of cultural practices that would
allow the optimum economic yleld to be reached; and development of high
quality cassava var. in terms of both consumer acceptance and nutrition.
One of the main achievements of the program has been the identification of
sources of resistance to CBB and common mosaic virus. (Summary by EDITEC.
Trans. by M. de W.) JOO

0129
20786  HUTTON, D.G.; WAHAB, A.,H. 1981, Position paper on root crops in
Jamaica. Kingston, Ministry of Agriculture. 28p. Engl., 37 Refs.

Cassava. Production, Statistical data, Research. Jamaica.

The findings and recommendations of the Root Crop Commodity Research
Committee established in 1979 by the Ministry of Agriculture of Jamaica are
reported. Crops deserving immediate attention are Dioscorea spp., Manihot
esculenta, Solanum tuberosum, lpomoea batatas, Colocusia spp., and
Xanthosoma spp. The production of root crops in Jamaica between 1970-79 is
briefly discussed; cassava production {increased from 22.22 to 31.52
tho:sand short tons, estimated acreage from 5791 to 6250, and av. yleld
from 3.8 to 5.1 t/ac. Local and export potential of root crops, and
production constraints observed are considered, namely, pestr and dlseases,
high costs cf fertilizers and pesticides, lack of equipment und Implements,
scarcity of planting material, 1labor unavailabflity, lack of storage
facilities arnd of {Information, {inappropriate agronomic practices, and

predial larceny, Kesearch carried out since 1970 on agricultural
engineering, cqgronomy, crop protection, and storage and Infestatlon 1is
briefly reviewed. Cassava research priorities {nclude the control of

mites, thrips, and bud maggots (S{lba pendula), and the {dentiffcation of
high-yielding 1local and {mported cv,, with high DM content, proper root
orientation, and acceptahle skin thickness., Development priorities are
rapid multiplication of planting material (superlor cv.) and identification
of cropping or rotation systems with cassava as the maln or alternate crop.
(Summary by 1.B.) J0O

0130
22023 KANGA, P. 1980. State of art on cassava production in Angola. In
Ezumah, H.C., ed, Workshop on Cassava Production and Extension {in
Central Africa, Mbanza-Ngungu, Zaire, 1980. Proceedings. 1badan,
Nigeria, International Institute of Tropical Agriculture. Proceedings
Series no.4. pp.231-232. Engl.

Cassava. Cassava programs. Technology transfer. Diseases and pathogens.
Pests, Angola.

Cassava occuples 1/3 of the ruitivated land of Angola and constitutes the
basic food of 1ts population after maize. Both leaves and roots are
consumed, Economic development projects aim at the transfer of advanced
technologies to rural populations. It 1s necessirv that cooperatives
create conditions that favor the use of the best available technologies in
production and diversification of farm products. Large-scale cassava
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production projects and research are planned. Main disecases and pests in
the region include CAMD, Cercospora, CBB, the cassava mealybug, and the
green spider mite. (Summary by EDITEC. Trans. by L.M,F.) JOO

0131
20199  LORENZI, J.0.; PEREIRA, A.S.; VALLE, T.L.; MARTINEZ, A.A. 1983,
Farinha de raspas de mandioca no pao, por que nao? (Cassava chip flour
in breadmaking). Casa da Agricultura 5(5):5-9, Port., 11 Refs., Illus,
[1nst. Agronomico de Campinas, Av. Barao de Itapur 1481, Campinas-SP,
Brasil]

Cassava. Production. Uses. Cassava flour. Cassava bread. Brazil.

The historical trajectory of cassava in Brazil, as both a tradition.' and
an cmergency crop for times of crisls, is analyzed. The 1importance of
cassava 1n the state of Sao Paulo, where highest productivity s attained
(20 t/ha and, wlth appropriate technology, possibly 30 t/ha), is stressed.
The crop shows a higher technological level in the south and southeast, A
reactivation of this crop and the promotion of cassava as a partial substi-
tute for wheat flour will depend on market expansion of cassava by-products
at satisfactory prices, Many factories currently not working could reini-
tiate activities at a low cost. The advantages of reactivation of cassava
cultivation are given, (Summary by 1.B.) .100

0132
22024 LYONGA, S.N. 1980. State of art on cassava production in Cameroon.
In Ezumah, H.C., ed, Workshop on Cassava Production and Extension in

Central Africa, Mbanza-Ngungu, Zaire, 1980, Proccedings, lbadan,
Nigeria, International Institute of Tropical Agriculture. Proceedings
Serles no.4., pp.233-247. Engl.

Cassava. Cultivation. Root productivity, Intercroppi-g. Cassava programs.
Research. Diseases and pathogens. Pests. Cultivars. Sclection. Mechaniza-
tion, Cameroon.

Cassava, the most widespread root crop in Cameroon, is grown on small farms
(0.25-1.0 ha), Most of the crop is Immediately processed after harvest to
enable 1{ts preservation. Cropping systems used are briefly described:
early cassava + cereals + vegetables, cereals + vegetables + legumes + late
cassava, yam + early vegetables + late cassava, car-ava in monoculture, and
cassava as a catch crop to perennials. Research wrk carrled out by the
Cameroon National Root Crops lImprovement Program 1is discussed: root crops
survey (1978) which detected the presence of common mosaic, CBB, CAMD, leaf
spots (Cercosporidium henningsii, Cercospora vicosae, C. caribaea, and
Phyllosticta sp.), and root rots (Rigidoporus lignosus and Phytophthora
sp.); collection of germplasm (120 local accessions); cassava selection;
and agronomic studies on mixed cropping with maize, planting methods and
time. The extensive spread of cassava calls for a larger no. of
researchers; an active training program is trying to {111 this need. There
18 also need to mount an educational campaign to convince potential cassava
producing communities that cassava does not impoverish the soil more than
any other root crop. Materials should be screened In different ecological
zones for resistance to common mosaic. Another priority area of research
i3 the mechanization of cassava cultivation, especially harvesting.
Research should be conducted on root storage and processing. (Summary by
EDITEC. Trans. by L.M.F.) J0OO

0133
16663  MANDIOCA. (Cassava). Acompanhamento da Situacao Agropecudria do
Parand 4(7):33-36, 1978. Port.
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Cassava. Production. Cassava meal. Prices. Brazil.

The importance of cassava In the Brazilian agricultural context s briefly
analyzed. During the 1950's, 3% cassava was used {n bakery products by
federal statute. Later cassava ceased being competitive due to wheat
subsidies, especially in the state of Parana. Several limitations to
cassava cultivation in the state of Parana are discussed, namely, drought,
little commerctalization, low avallable capital of starch factories, low
prices considering that several Industries pay their suppliers depending on
starch content of the product, low harvest vrate (507 of harvesting
consisting of cassava 1.5 and 2 vr old), low productivity, and poor
quality., Suggestions are to suhsidize starch exports, use starch in bakery
products, enforce favorable policies, adopt support prices, and extend time
limit for credits. (Summary by 1.B. Trans, by L.M.F.) J00

0134
22028 MULINDACABO, 1. 1980, State of art on cassava production in Rwanda.
In Fzumah, H.C., ed. Workshop on Cassava Production and Extension in
Central Africa, Mbanza-Ngunpu, Zaire, 1980, Proceedings. Ibadan, Nige-
ria, International lInstitute of Trop..al Agriculture. Proccedings Series
no.4. pp.265-271, Enpl., 2 Refs,

Cassava. Cassava programs, Cassava common mosale virus, Mononvchellus
tanajoa. Plant breeding. Resistance. Rwanda,

Cassava is ?nd to sweet potato as human food in Rwanda and is produced in 4
of the 1?7 different agricultural repions of the countrv. The Institut des
Sciences Agronomiques du Rwanda (1SAR) selected var, FALA 07, which is now
being released on a large scale and vields between 10-15 t/ha in 18-24 mo.
In Rwanda, roots are preferred for consumption. Several aspects of cassava
extension and distribution of planting materfals are described. Main
constraints to cassava production f{oclude the common mosaic, CBB,
Cercospora, and Phyllosticta among discases, aund the green spider mite
among pests. To solve the problems created by common mosafc and the green
spider mite, a breeding program tor resistance {s nceded. Materials
introduced from the International Institute of Troptcal Agriculture (11TA),
Nigeria, have showed resistance to mosalc under Karema environmental
conditions. Rwanda expects collaboratton from I1TA in buiflding up 1its
breeding program, which will also facilitate exchange of materials and
information. 1SAR {5 trving to fdenttfy plants tolerant to the green
spider mite, make crosses between them and selected clones with rhe hope of
selecting resistant plants. (Summary bv EDITEC, Trans. by L.M,F.) 100

01135
21499  NAVAS, J.; MUNEVAR M., F. 1984, Proyecto de investigacién en
cultfvos de ciclo corto. (Research project on short-cycle crops).
Iima, Perii, Red de Investigacién Agroecoldgica para la Amazonia. 49p.
Span., 10 Refs., Illus,

Cassava. Cassava programs. Development. Plant breeding. Cultivars, Selec-
tion. Resistance. Hlvbrids., Cultivation. Timing. Planting. Spacing. Weeding.
Soil conservation. Banana-plantain. Cowpea. Intercropping. DPost harvest
technology. Cassava chips. Drying. Cassava starch, Cassava flour. Peru.

Cassava was included in the research project on short-cvcle crops of the
Agroecological Research Network of the Amazon, because of fts present
importance and great potential in the region, [t is the source of carbo-
hydrates in the Indian and colonizers' diet; 4/5 of this population grow
1-2 ha of cassava for domestic use. The proposed patterns for the
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Amazonian soils utilization with short-cycle crops Include germplasm
collection and evaluation, the generation of new genotypes, agronomic
studies and production systems, Germplasm will be collected In the
Amazonian countries (Colombia, Brazil, Peru, Fcuador, Venezuela, Bolivia),
Ten clones will be selected among the best available at the Instituto
Colombiano Agropecuario, CIAT, national programs of other countries, and
reglonal var.; these will be planted in randomized blocks, with 3 replica~
tions, In plots of 3 rows of 22.5 m separated by 1 m, with plants spaced at
1.5 m.  Var. and hybrids will be evaluated In 2 localities on alluvial
solls and in 2 on nonalluvial sofls. In the agronomic studies different
methods of planting cassava, planting and harvest times, population densi-
ties, weed control methods, storage, processing, and preservation o€
cassava will be compared, Regarding production systems, the intercropping
of cassava/maize/cowpea will be assessed. ITlustrations are Included.
(Summary by EDITEC, Traus. by M. de W.) 100

0136
20747 ODIGROH, .U, 1983, Cassava: production, processing, and utiliza-
tion. In Chan Junior, H.T., ed. Handbook of tropical foods. New York,
Marcel Dekker. pp.145-200. Fngl., Sum. Engl., 94 Refs., 11lus, [Faculty
of Enginecering, Univ, of Nigeria, Nsukka, Anambra State, Nigeria]

Cassava. Cultivation. Propagation materials. Cuttings. Planting, Spacing,
Weeding., Mechanization. Apricultural equipment, Harvesting., Processing,
Human autrition, cCart, Feeling. Industrial machinery, Fermentation.
Screening. Cooking., Cassava products, Feeds and feeding. Cassava roots.
Storage. Roots. Cassava starch.

The importance of cassava as a major food crop of the tropic: is discussed
In terms of the size of the crop and {ts many food an. feed uses.
Industrial applications and tertiary processed food potentialities are
cursorily discussed for completencss. The uneed to {mprove the yleld of
cassava on the peasant farmers' flelds is emphasi{zed as belng a problem of
both agronomy and enginecering., Labor Intensity ¢f all aspects of the
cassava culture and husbandry Is highlighted, and cassava rescarchers are
called upon to Intensify work and effort to put on the market viable
cassava planters, weeders, and harvesters. Almost all aspects of the
traditional processes for producing the varfous cassava foods manually are
shown to he tedious, time~consuming, and largely unwholesome. Cassava
rescarch  programs and  workers should pay more attention to the
mechanization of the various unit operations fnvolved {n processing cassava
fnto its many food forms. Applied research to quantify the mechanical,
rheolopical, and other engineering properties of cassava and its products
te uot much in evidence In the literature. The potentials of cassava as
food, feed, and industrial raw materlal are not yet belng fully utilized.
A great deal more enplneering research on all aspects of cassava production
and processing s needed to maximize fts utilizatlon with less waste and
enhanced product quality at lower corts to the family or Industrial,
domestic, or forelpn consumers. (Author's summary) 100

0137
22064 RAMANATHAN v Sy ANANTHARAMAN, M.:  GADEWAR o AU, 1984, Cassava In
lab to land programme. Indfan Farming 33(12):68-69, Engl., I1llus,
[Central Tuber Crops  Recearch lnst., Sreckarivam, Trivandrum, 695017
Kerala, Indial

Cassava. Cassava programs. Development, Technology transfer. Indla.

A technology transfer program from the lab. to the land {s described. 1In
its lst phase the program covered 51,000 itarm families over India. Under
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this program the Central Tuber Crops Research Institute adopted 200 low-
income families. The transfer of technology consisted in the scientific
cultivation of the cassava hvbrids Sree Vishakam (H. 1687) and Sree Sahya
(H., 2304), associated w..:i groundnut, The program was strengthened with
interdisciplinary teams that carried out demonstrations, visits, training
at the institute, field days, and radio programs, and published pamphlets
and circulars. The av. vield of cassava before the program was 12 t/ha;
after the program, it was 28 t/ha (the national av. {s 17 t/ha). Groundnut
represented an econom®:al benefit at 3.5 mo. after planting. The high
additional net income is attributed to: (1) the substitution of the local
var. by the lybrids; (2) improved management practices; and (3) the
intercropping of cassava, traditionally grown as a pure culture, with
groundnut, Under real farm conditions, one farmer obtained a 51 t/ha
yield. The lessons from this technology transfer are discussed. (Summary
by.1.B. Trans. by M. de W.) J00

0138
21494 SAO PAULO. SECRETARIA DE AGRTCULTURA E ABASTECIMENTO. INSTITUTO DE
ECONOMIA AGRICOLA. 1980. Mandioca. Panorama internacional. (Cassava.
International vievw'. 1In . Progndstico regiao Centro-Sul 80/8l.
Sao Paulo-SP, Brasil. v.7,pp.171-173, Port.

Cassava. Pellets. Marketing. Trade., Brazil.

Both the world cassava market and the domestic cassava market in Brazil,
are briefly analyzed for the period 1978-81, At the international level
the use and commercialization of pcllets (6.5 million tons in 1978) are
pointed out. Production fluctuations, especially 1in Thailand and
Indonesla, are discussed. Although Brazilian exports are small, they are
well accepted. At the national level the present production in different
regions and prospects are discussed. The reasons for the raise of prices
in 1979 are mentioned. (Summary by 1.B. Trans. by M. de W.) 400

0139
22008 SCHAMPER, J.; BANTU, M. 1980. Some important economic factors in
cassava production and reasons of predominance of cassava as food crop
in Zalre. 1n Ezumah, H.C., ed, Workshop on Cassava Production and
Extension 1n Central Africa, Mbanza-Ngungu, Zaire, '980. Proceedings.
1badan, Nigeria, International Institute of Tropiw-l Agriculture,
Proceeding- Series no.4. pp.71-79. Engl., 2 Refs., Illus.

Cassava. Production., Statistical data., Marketing. Prices. Zaire.

Cassava 1s grown throughout Zaire and represents about 57% of the caloric
intake by an av. Zairlan. Although cassava is deficient in proteins and
vitamins, its roots are an important source of energy. Cassava leaves
contain high levels of protein, vitamins, and minerals. The marketing of
cassava products and the lack of equilibrium between supply and demand due
to governmental policies are discussed. Cassava production constraints in
Zaire are given 1in addition to the advantages the crop has, making 1t
widely cultivated 1in the country. To improve cassava production it 1is
Important to make the production technologies available at the Programme
National Manioc and the International Institute of Tropical Agriculture
available to farmers. Technology for processing roots must also be
improved. Finally marketing channels must be improved for an equitable
remuneration to the producer and a better price for the consumer. (Summary
by EDITEC. Trans. by L.M.F.) JOO
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0140
21147  SOSA, M.A.; ARREDONDO, N, 1983, Yuca, batata, fiame y yautfa: su
importencia econdmica. (Cassava, sweet pota*o, yam, and Xanthosoma
sagittifolium sp.: their economic importance). Boletfn CESDA (Reptiblica
Dominicana) 1983:12-15, Diciembre 1983, Span., 1llus,

Cassava. Cultivation. Cassava programs. Dominican Republic.

The economic importance of cassava, sweet potato, yam, and Xanthosoma
sagittifolium sp. in the Dominican Republic is stressed. 1n 1982, 19,020
ha were planted to cassava and 4865 t were exported. Yields av, 7.8 t/ha.
Low-cost technologies, improved var., fertilizers, and pest ond disease
control measures, although available, are not used by farmers. In 1983,
24,960 ha will be planted to cassava (Root and Tuber Crop Program, Centro
Sur de Desarrollo Agropecuario). Past cnd current research works on the 4
crops are listed. (Summary by I,B.) .J00

0141
22002 SWEET, N.L. 1980. Expectations from the cassava outreach project.
In Ezumah, H.C., ed. Workshop on Cassava Production and Extension in
Central Africa, Mbanza-Ngungu, Zaire, 1980. Proceedings. lbadan, Nige-
ria, International Institute of Tropical Agriculture. Proceedings Series
no.4. pp.15-17, Engl.

Cassava. <Jassava programs, Development, Plant breeding. Resistance.
Nutritive value., Processing. Pest control., Zaire.

The expectations of the cassava outreach project of USAID in conjunctton
with International Institute of Tropical Agriculture/Programme National
Manioc (PRONAM) in Zaire are briefly related. The project will last 4 yr,
during which PRONAM will train intermediate-level research workers and
extensjon supervisors; afterwards, PRONAM will be able to (1) identify high
ylelding, disease- and insect-resistant cassava var.; (2) multiply improved
plant material and establish a system for 1its distribution; (3) improve
casfava's consumer acceptance, nutritional value, and processing character-
istics; and (4) exercise a front-line role in the identification and
control of economically significant cassava disease and insect problems,
PRONAM can contribute to Zaire's objective of meeting basic food needs.
(Summary by EDITEC. Trans. by M, de W.) JOO

0142
22701 TRIENNIAL SYMPOSIUM OF ThE INTRRNATIONAL SOCIETY FOR TROPICAL ROOT
CROPS-AFRICA BRANCH, 2nd., DOUALA, CAMEROON, 1983, Tropical root crops:
production and uses in Africa; proceedings. Terry, E,R.; Doku, E.V.;
Arene, 0.B.; Mahungu, N.M., eds. Ottawa, Canada, Tuternational Develop-
ment Research Centre. 231p. Engl., Sum. Engl., Fr., Span., 611 Refs.,
Illus. {1ITA, P.M.B, 5320, lbadan, Nigeria]

Cassava. Root crops. Cultivation. Cassava programs. Development. Research.
Genetics. Entomology. Diseases and pathogens. Human nutrition. Animal
nutrition. Processing. Africa,

Original research papers, updates on procedures, literature reviews, and
survey reports, presented at the 2nd symposium of the lnternational Society
for Tropical Root Crops-Africa Branch, are given. The focus was on
cassava, yams, cocoyams, and sweet potatoes. Papers on cassava presented in
the area of cultivation were: production potentials of major tropical root
and tuber crops; potential utilization of major root crops, with special
emphasis on human, animal, and industrial uses; effect of var. and planting
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time on the yield of cassava in Malawi; response of cassava to fertilizers
and town refuse under continuous cropping; rapid multiplication of cassava
by direct planting; effects of shade, N, and K on cassava; weed interfer-
ence 1In cassava-maize intercrop in the rain forest of Nigeria; crop perfor-
mance in complex mixtures: melon and okra In cassava/maize mixture; soil-
conserving techniques In cassava and vam production; factors limiting
cassava production among peasants in Lukangu, Zaire. In relation to genet-
ics and plant breeding the following papers were presented: genetic parame-
ters of cassava; evaluation of cassava clones for leaf production in Zaire;
cassava screening 1in Rwanda, Plant pathology-related papers were:
epidemiology of anthracnose In cassava; cassava yleld losses from brown
leaf spot 1induced by Cercosporidium henninzsii; susceptibility of cassava
to Colletotrichum manihotis; Botryvodiplodia stem rot of cassava and methods
of selecting var. for resistance; distribution and severity of vcassava
mosaic in the Congo. The arca of pest control and entomology included: the
cassava mealybug front hypothesis: role of indigenous natural enemies;
comparative bioecologv of 2 coccinellids predators of the cassava mealybug
in the Congo; cffects of fertilizer application on postembryonic develop-
ment and reproduction of the cassava mealybug; functional response of
Amblyseius fustis to increasing densitv of its prey Mononychellus tanajoa;
control of the cassava green mite in Uganda., Finally, concerning the areas
of nutrition and processing the papers were: studies on the nutrient
content of yellow-pigmented cassava; microbial breakdown of linamarin in
fermenting cassava pulp; performance of a cassava peeling machine; an
improved technique of processing cassava fufu; cassava-based diets for
rabbits; effects of CM on the hatchability of chicken eggs; yellow-pig-
mented cassava revisited; distribution and utilization of cassava 1in
Malawi. (Summary by M.de W.) J0O

0143
22001 WORKSHOP ON CASSAVA PRODUCTION AND EXTENS1ON 1IN CENTRAL AFRICA,
MBANZA-NGUNGU, ZAIRE, 1980. Proceedings., FEzumah, H.C., ed. 1badan,
Nigeria, International Institute of Tropical Agriculture. Proceedings
Series no.4. 280p. Fngl., Sum. Engl., 140 Refs.

Cagsava. Pests. Propagation materials. Production. Resistance. Field
experiments. Cultivation. Marketing. Africa.

A workshop was carried out on cassava production and extension in Central
Africa, r bring together the researchers of the region (Angola, Burundi,
Cameroon, Central Africa Republic, Congo, Gabon, Rwanda, and Zalre) to
review their problems and formulate recommendations for future work and
cooperation. The workshop focused on general and Introductory subjects,
pests, production of precpagation material, problems and perspectives of the
production and extensfon of cassava 1in Zaire, the present state of
production In Central Africa, and recommendations, Four areas were
identified as major constraints In cassava production and extension in the
region: the screening of cassava for disease and pest resistance and
mulcilocational trials; production and distribution of planting materials;
logistics and marketing of farmers' produce; and cultural practices
employed. Greatest concerns !ile in the lack of trained manpower for
research and extension and of materifals, Inadequate budget, diseases and
pests, the need for exchange of {Information among researchcrz in the
region, bad roads and lack of transportation facilities, and inoperztive
distribution of trained personnel. The papers presented at this workshop
are recorded individually in this publication under the following
consecutive no.: 0011, 0016, 0020, 0022, 0025, 0031, 0035, 0040, 0044,
0049, 0052, 0054 0057, 0060, 0061, 0074, 0097, Ollo, O1!2, 0122, 0128,
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0130, 0132, 0134, 0139, and 0141, (Summary by EDITEC. Trans. by M., de W.)
JOO

See also 0008 0009 0021 0031 0063 0070 0088 0097
0098

KOO OTHER ASSOCIATED COMMODITI1ES

KOl Rotational Schemes and Intercropping

0l44
22074  DEVOS, P.; WILSON, G.F, 1983, Associations du plantain a d'autres
plantes vivrieres. 2. Autres combinaisons avec le mais, le taro et le
manioc. (Plantain dintercropping with other food crops. 2. Other
combinatirns with maize, taro, and cassava). Fruits 38(4):293-299, Fr.,
Sum. Fr., 5 Refs., 11lus, [11TA, P.O. Box 5320, lbadan, Nigerial

Cassava. Banana-plantain. Maize. Taro, lntercropping. T"oot productivity,
Productivity, Energy productivity. Nigeria.

At lbadan (International Institute of Tror':al Agriculture) and Onne (near
Port Harcourt) 1in Nigeria, trials were carried out to study the
intercropping of plantain with either maize, cassava, and/or cocoyam, using
2 or 3 specles, compared with pure crops., Three cropping systems were the
best in relation to yield (maize/plantain/cassava), caloric value (any
combination including maize), and land utilization (any combination). At
lbadan cassava yleld varied between 8.,77-20.20 t/ha [or the 3-crop
combination and the pure crop, resp. At Onne the values were 4.01-11.65
t/ha. (Summary by M. de W.) KOl

0145
19012 EMPRESA BRASILEIRA DE ASSISTENCIA TECNICA E EXTENSAO RURAL. 1980.
Sistemas de producao para culturas alimentares: arroz, feijao, mandioca
e milho. Microrregiao: Bragantina, Guajarina, Salgado e Vizeu. (Rice,
bean, cassava, and maize production systems for the microregions of
Bragantina, Guajarina, Salgado, and Vizeu). Braganca-PA, Brasil. 3lp.
Port., Illus,

C~gsava. Maize, Beans. Rice. Intercropping. Cultivation. Cultivation
systems, Climatic requirements. Soil physical properties. Timing. Planting.
Spacing. Fertilizers. Pest control., Insecticides. T=a:.il.

The production systems for the Brazilian regions of Bragantina, Guajarina,
Salgado, and Vizeu are given, taking into account available technology and
the farmers' acceptance of 1innovations: (1) maize + rice (lst phase),
cagsava + beans (2nd phase); (2) rice (lst phase), cassava + beans (2nd
phase); and (3) maize + cassava. Each region 1s characterized as to soils,
temp., RH, rainfall, climate, water balance, and economic importance. Each
system 1s described as to producers' characteristics, operations of the
system, and technical recommendations (selection of area, land preparation,
plenting, cultural practices, harvesting, processing, and commercializa-
tion). In the lst system cassava is planted before beans and selected
cuttings should be planted horizontally at 5 and 10 cm depth; cassava
should be planted at 1.0 x 1.0 m in double rows spaced at 2.5 m. Chemical
pest control, manual harvesting, solar drying, and separation of seeds and
pods are included. In the 2nd system the samc instructions as in the lst
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are followed, differing in that 4 rows of bean are planted between 2 of
cassava, In the 3rd system, cassava 1is planted approx., 2.5 mo. after
majze, spaced at 1.0 x 1.0 m in single rows, 1 cassava plant between 2
maize plants., The spatial arrangement, planting and harvesting schedule,
and the technical coefficients of the systems are annexed. (Summary by
EDITEC. Trans. by L.M.F.) KOl

0146
21431 INSTITUT DE RECHERCHES AGRONOMIQUES TROPICALES ET DES CULTURES
VIVRIERES. 1981. Cultures associées systématisées (riz + mais + manioc
+ vigna en succession). (Intercropping systems: rice followed by maize
+ cassava + Vigna). 1n . Rapport analytique &tudes des systemes
de production potentiels a base u~ riz pluvial, i979-1980, Paris.
Convenio EMAPA/IRAT. v.3,pp.486-499. Fr,

Cassav.. Statistical analysis. Fertilizers. N, P. K, Cultivars. Rice.
Maize. Groundnut. Beans. Intercropping. Herbicides. Insecticides.

The results of expt. on fertilization and use of herbicides carried out in
1979-80 in Maranhao, Brazil, are presented. A factorial split split plot
design (Fisher's blocks) was used with 8 treatments (control, total NPK, N,
P, K, NP, NK, PK) and 6 replications to determine the optimum fertilization
for the association rice + maize and groundnut + cassava + Vigna in
sequential cropping. Traditional cultural practices were conducted.
Traditional cassava var, Carga de Burro and Najazinha and improved var.
Najazinha and Rebenta Burro were wused. Only rice responded to N
fertilization. Var. Rebenta Burro was superior in performance to Najazinha
(av., yield of 3000 kg/ha). To assess the damage caused by insects in the
assoclation rice + maize + cassava + groundnut, 12 herbicide treatments and
one control were tested in a split split plot design (Fisher's blocks) with
the insecticides carbofuran, diazinon, carbaryl, and decamethrin. To avoid
the effects of protection, the trial was replicated with 3 treatments
(carbofuran, dimethoate, and decamethrin), each one with an untreated
check, 1Insects are currently not considered a 1imiting factor. The
cropping system verified its productivity: rice, 3128; malze, 546; cassava,
4169; and Vigna, 340 kg/ha, resp. VYields obtained in 1980 agreed with
these results. The exptl. design was not appropriate; it 1s recomm :nded to
increase the useful exptl. area. (Summary by 1.B., Trans. by L.M.F.,) K0l

0147
22084 OBIEFUNA, J.C.; NDUB1ZU, T.0.C. 1983, Effet de différentes densités
de manioc a plusieurs époques de la croissance et de la production des
plantains., (Effect of different cassava densities on the growth and
yield of plantains at various periods). Fruits 38(4):284-292, Fr., Sum.
Fr., 29 Refs., 1l1lus, [National Horticultural Research Inst. Idi-Ishin,
Jericho Reservation Area, P.B.M. 5432, lbadan, Nigeria]

Cassava. Banana-plantain. Intercropping. Cultivars. Cultivation. Timing.
Planting. Weeding. Root productivity. Energy productivity. Nigeria,

Intercropping plantain and cassava, the latter one at densities of 10,000,
15,000, 20,000, and 25,000 plants/ha, was studied. Cassava cv. Otupam, 2-m
tall, was used. Two dates for cassava planting were used: the lst one 2
wk, after the plantain was planted, and the 2nd one immediately after the
last weeding., High densities of cassava reduced the no. of weedings from 5
to 3/yr. Plantain growth was uniform in all the treatments during the lst
5 mo.; foliation rhythm was higher in plantain sole cropping. The degree
of interspecific competition changed with the time of the cassava seeding
and the age of the crops. The flowering period of plantain intercropped

61



with 10,000 and 25,000 cassava plants/ha was delayed by 20 and 35 days,
resp, The cassava vield of the late planting surpassed the early planting
yield. Likawise, the total yield (plantaln + cassava) exceeded the total
yield of the plantain in monoculture. The LER higher than one for all the
cassava densities indicates that in spite of reduced plantatn yield,
plantain- cassava intercropping 1is inore efficfent than any of {ts
components grown alone. (Summary by M. de W.) KOI

0148

22031 OLIVE1RA, E.B. DE; MOURA, G, DE M. 1682, Mandioca consorciada em
fileiras duplas com milho ou arroz. (Double row intercropping of
cassava with maize or rice). Rio Branco-AC, Brasil, Empresa Brasileira
de Pesquisa Agropecuiria. Unidade de Execucao de Pesquisa de Ambito
Estadual. Comunicado Técnico no.30. 4p. Port. [Unidade de Fxecucao de
Pesquisa de Ambito Estadv~! de Rio Branco, Caixa Postal 332, 69.900 Rio
Branco~AC, Brasil]

Cassava. Maize., Rice. Intercropping. Soil physical properties. Cultivation.
Cultivars. Planting. Spacing. Reot productivity., Energy productivity,
Productivity. Brazil.

Intercropping cassava in doulle rows with maize or rice was evaluated in 2
field expt. on a sandy clay, red-yellow Latosol, in Rio Branco-AC (Braz1il),
in Oct. 1982, A randomized block design, with 4 replications was used in
12.5 x 16.0 m plots with planting distances of 2.0 x 0.5 x 0.5 m for
cassava cv., Poxiubd and different planting distances for maize cv. Maya XV,
Rice cv. 1AC-47 was planted in 0.3 n rows, with 40 plants/m, The system
was highly efficient for the cassava-rice combination with a LER 1.40-1,61;
the highest value corresponded to the treatment consisting of 6 rows of
rice between double rows of cassava which gave a 74 and 87% yield, in
relation to rice and cassava 1n monoculture, resp, Mafze ylelds were
higher than those of rice, attributed to fertilization. However, the LER
values were slightly lower than those of the cassava-rice combination. The
best treatment of cassava with maize consisted of 3 rows of maize (0.5 x
1.0 m) between 2 of cassava, although the treatment of 4 rows of maize gave
the highest yield in relation to the monocrop (85%). (Summary by 1.8,
Trans. by M. de W.) KOl

0149
22052  PRABHAKAR, M.; PILLAI, N.G. 1984, Multiple cropping systems with
tuber crops. Indian Farming 33(12):25-28, Engl., 1llus. [Central Tuber
Crops Research Inst,, Sreekariyam, Trivandrum, 695017 Kerala, India)

Cassava. Cultivation. Intercropping. Legume crops. Groundnut. Cowpea.
Beans, Maize, Coconut, Productivity. India.

The advantages of multiple cropping in the humid tropics are presented,
Promising associations with ~assava, developed at the Central Tuber Crops
Research Institute (Trivandrum, 1ndia) are described: (1) cassava/grain
legumes (Vigna unguiculata, Cajanus cajan, Phasecolus aureus, P. mungo,
Glycine max); (2) cassava/oilsceds (Arachis hypogaea and Helianthus
annuus); (3) cassava/vegetable crops like cucumber, cowpea, okra, and
French beans, the latter crop being the most economical; (4) cassava/
medicinal plants; and (5) cassava/maize. Data on costs, ylelds, and
incomes are presented. 1In general, intercropping gives more income than
the cassava sole cropping. The most profitable combinations seem to be:
cissava/groundnut, cassava/French bean, and cassava/Catharanthus roseus,
Cassava can also be grown in coconut plantations, either during the Ist yr
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or when the coconut treevs are over 45 yr old, thus allowing sufficient
solar radiation to reach the ground. (Summary by I.B. Trans. by M. de W.)
KOl

0150
22055 RAMANUJAM, T.; INDIRA, P.; NAIR, G.M, 1984, Productivity of cassava
under shade. Indian Farming 33(12):39-40,42, Engl., 1llus, [Central
Tuber Crops Research Inst., Sreekariyam, Trivandrum, 695017 Kerala,
lndia)

Cassava. Intercropping. Coconut, Cultivars., Cultivation. Shading. Resis-
tance. Root productivity. Productivity. Dry matter. Leaf area. Growth,
India.

The productivity of the high yileitding cassava var., H-97, H-165, H-226,
H-1687, and H-2304, from the Central Tuber Crops Research Institute
(Trivandrum, 1lndia), and the local var. M-4 under shade was evaluated in a
coconut plantation 30 yr old. Var. seem to compete Letter for light in
small plots and under older trees. Cassava must be planted 1in the
interspaces of the coconut palms (7.5 x 7.5 m) at a spacing of 90 x 90 cm,
with a plant population of BBOO plants/ha. The optimum fertilization level
for cassava under these conditions has not been assessed. The rooting and
the establishment of the cuttings were normal, but the root formation was
delayed 3 wk, compared with the control. Although the canopy size was
similar to that of cassava plants in the open, productivity was reduced,
leaves were smaller, and the no. of stomata/leaf area unit was reduced.
Net photosynthesis was therefore affected. Among var,, significant
differences were observed 1in LAl, specific leaf wt., NAR, total biomass
production, and distribution of DM. These data are being used to study the
effect of the shoot growth on root development. Var. H-165 outyielded all
the other var. and produced a 3rd of 1its normal production (7.04 t/ha).
Tntercropping 1s considered superior to sole cropping when compared on an
energy output basis and consldering the foliage obtained from cassava.
Priority should be given to the developnent of shade-tolerant cassava var,
for reglons where intercropping with trees {s a common practice, (Summary
by 1.B. Trans. by M. de W.) KOl

See also 0007 0020 0025 0ll4 0115 0117 0121 0132
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K02 Descriptive and Comparative Studies
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ABA
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Afr,
a.i,
alt,
AMV
approx.
atm,
ATP
av,
BAP
BBMV
BCMV
BGMV
BGYMV

BOD
BPMV
BRMV
BSMV
BV
BYMV
°C

ca,
CAMD

CAMV

CBB
CBSD

CEC
CER
CF
CGR
CLM
CLV
CM

cm
con
concd.
concn,

CsL
CswW
c.v.

cVv.
2,4-D

DM
DNA

EDTA
EEC

e.g.
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ABBREVIATIONS AND ACRONYMS

Angstrom(s)

Abscisic acid

Acre(s)

Afrikaans

Active ingredient
Altitude

Alfalfa mosaic virus
Approximate(ly)
Atmosphere

Adenosine 5'-triphosphate
Average

6-Benzy iaminopurine

Broad bean mosaic vlirus
Bean common mosalc virus
Bean golden mosaic virus
Bean golden yellow mosaic
virus

Biochemical oxigen demand
Bean pod mottle virus
Bean rugose mosaic virus
Bear southern mosaic virus
Biological value

Bean yellow mosaic virus
Degrees Celsius
(centigrade)

About (circa)

Cassava African mosalc
discase

Cassava African mosaic
virus

Cassava bacterial blight
Cassava brown streak
disease

Cation exchange capacity
CO, exchange rate

Cassava flour

Crop growth rate

Cassava leaf meal

Cassava latent virus
Cassava meal

Cent i.eter(s)

Cheriical oxigen demand
Concentrated
Concantration

Cruce protein

Calcium stearyl lactylate
Cassava starch wastes
Coeffictent of variation
Cultivar(s)
2,4~dichlorophenoxyacetic
acid

Dry matter
Deoxyribonucleic acid
Enulsifiable concentrate
Ethylenediaminetetraacetic
acid

European Economic Community
For example

ELISA

EMS
Engl.
expt.
exptl,
°F

Fr.
ft-ca
FYM

Enzyme-linked immunosorbent
assays

Ethyl methane sulfonate
English

Experiment (s)
Experimental

Degrees Fahrenheit
French

Foot candles (10,76 1lux)
Farmyard manure

Gram(s) 9

Giga (107)
Gibber.11ic acid
Gallon(s)

Gross energy

zerman

Glucose entry rates
Gas-1liquid chromatography
Government

Governmental

Hour(s)

Hectare(s)

Hydrocyanic acid
Hydroxypropyl distarch
phosphate (modified cassava
starch)

Harvest index
Indoleacetic acid
Indolebutyric acid
Tllustrated

Tnches

ITtalian

International unit

Joule

Japanese

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

Kilojoule

Kilometer(s)

Potassium naphthenate
Kiloroentgen(s)

Liter(s)

Leaf area duration

Leaf area index

Latictude

Pound(s)

Mean lethal dose

Land efficiency ratio
Leaf protein concentrate
Lux

Mega

Molar

Meter(s)

Malay

Maximum



MC

meq
met,
mg
mho
min,
min
ml

mo.
mol,wt.
m.p.
NAA

NAD
NADH

NAR
NCE

NER
nm
no.
NPFs
NPR
NPU

oM
oz

Pa,
PAN
PCNB
PDA
PER
pH
pphm
PPL
ppm
PSA
pv.
Ref(s).
resp.
RE

RGR

Moisture coutent
Metabolizable energy
Milliequivalent(s)
Methionine

Milligram(s)

Reciprocal ohm

Minimum

Minute(s)

Milliliter(s)
Millimeter(s)

Month

Molecular weight

Melting point
Alpha-naphthalene acetic
acid

Nicotinanmide adenine
dinucleotide

Nicotinamide adenine
dinucleotide, reduced from
Net assimilation rate

Net CO, exchange
Northeist

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

Net protein utilization
Northwest

Organic matter

Ounce(s)

Probability

Pascal (s)

Peroxyacetic nitrate
Pentachloronitrobenzene
Potato dextrose agar
Protein efficiency ratio
Hydrogen ion concentration
Parts per hundred million
Pre~planting incorporation
Parts per million

Potato sucrose agar
Pathovar.

Reference(s)
Respective(ly)

Retardatfion factor-
chromatography

Relative growth rarce

9 m)

RH
RNA
Rom,
Russ,

s
SBM
SCN
SCp
5DS
Sk.
sp.
Span.
Spp.
SSL
Sum.

TDN
temp.
TIA
TIBA

TLC
™V
TSH
UDPG
UMS
uv
var,
VFA
vol,
VPD
vpm

wk.
WP
wt,.
YFEL

H YA AV g

Relative humidity
Ribonucleic acid

Romanian

Russian

Second

Soybean meal

Thiocyanate

Single cell protein

Sodium dodecyl sulfate
Slovak

Specles

Spanish

Specles

Sodium stearyl-2-lactylate
Summary

Ton(s)

Total digestible nutrients
Temperature

Trypsin inhibitor activity
2,3,5=-Triiodobenzoic acid
compound with N-methylmetha-
namine

Thin-layer chromatography
Tobbaco mosaic virus
Thyroid-stimulating hormone
Uridine diphosphate glucose
Unmodified cassava starch
Ultraviolet

Variety(ies), varietal
Volatile fatty acids
Volume

Vapor pressure deficit
Volume per million

West

Week

Wettable powder

Weight

Youngest fully expanded
leaves

Year(s)

Per

percent (age)

More than, greater than
Less than

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

This journal of analytical abstracts, which replaces the former
combination of abstract cards and yearly cumulative volumes, is
designed to provide a specialized guide to the world’s literature on
‘cassava (Manihot esculenta Crantz), disseminating research results
and ongoing activities related to the crop.

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

When retrospective or exhaustive coverage of a topic is desired,
mechanized bibliographic searches of the entire document col-
lection can be provided by CIAT’s Documentation Center.
Abstracts of all articles that match the topic of interest are provided
to users who 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
Au'thors use of indexes) publication
Accesion I —{o145
I . .
(fm"“hrngc’o —[19527 IKEDIOBL, C.0.; ONYIRE, E. 'I982! The use of linamarase in gari}—— Original title
P t)py production. |Process Biochemist Engl.,, |Sum. Engl., ;12
requests Almadu [Bello Univ., Zarix}. —— Author
address
Additional Page Language Language
notes Source ages of paper of summary
Cagsava. Linamarase. Uses. Gari. Fermentation, Detoxification proceasea., Keywords
Enzymes. Nigeria.

The detoxification of cassava associsted with fermentation depends on"]
endogenous linamarase hydrolysis of the constituent cysnogenic glucosidea.
Addition of exogenous linamsrase Preparations to fermenting grated casssva
not only increased the rate and extent of detoxification but also consis~
tently yielded gari with inno=uous levels of cyanide. A prelimirary screen-
ing of several fungal isolates for their ability to synthesize linamarase, f~—— Abstract
resulted in the identification of 2 fungi, Penicillium steckii and
Aspergillus sydowi, capable of producing this enzyme in comaercial quan-
tities. The use of linamarase or linsmarase-producing fungi 1in cassava
fermentation for gari production may be an interesting possibility,
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AOO0 BOTANY, TAXONOMY AND GEOGRAPHICAL LISTRIBUTION

0151
22980 ALLEM, A.C. 1980. Notas taxondmicas e nov sinonimos em espécies
de Manihot. 6. (Euphorbiaceae). [Taxonomic not: ' new synonyms for

Manihot species. 6. (Euphorbiaceae)]. Boletim do r. .20 Botanico Munici-
pal (Brasil) no.40:1-17. Port., Sum. Port., Engl., 5 Refs., Illus.

Cassava. Manihot. Taxonomy. Identification. Manihot maracasensis. Manihot
triphylla, Manjihot fruticulosa. Manihot procumbens. Manihot violacea.
Brazil.

Taxonomic notes are made for Manihot maracasensis Ule, M. triphylla Phol,
M. fruticulosa (Pax) Rogers & Appan, and M. procumbens Miill., Arg.
(Euphccbiaceae). Taxonomic notes and reductlions to synonymy are registered
for M. violacea Pohl and several species of the section Heterophyllae Pax
emend. Rogers & Appan. (Author's summary) AOO

0152
22978  ALLEM, A.C. 1979. Notas taxondmicas c¢ novos sinonimos em espécies
de Manihot. 4. (Euphorbiareae). [Taxonomic notes and new synonyms for

Manihot species. 4. (Euphorbiaceae)]. Revista Brasileira de Biologia
39(4Y:735-738. Port., Sum. Purt., Engl., 2 Refs., Illus.

Cassava, Manihot. Taxonomy. Identification. Manihot heptaphylla. Manihot
caerulescens. Brazil. Paraguay.

Manihot heptaphylla Ule (Euphorbiaceae) 1s reduced to the synonymy of M.
caerulescens Pohl, a species occurring in Brazil and Paraguay. (Author's
summary) A00

0153
22979  ALLEM, A.C. 1979. Notas taxondmicas e novos sinonimos em espécies
de Manihot. 5. (Fuphorbiaceae). [Taxonomic notes and new synonyms for
Manihot species. 5. (Euphorbiaceae)]. Revista Brasileira de Biologia
39(4):891-896, Port., Sum. Port., Engl., 5 Refs., Illus.

Cassava. danihot. Taxonomy. ldentification. Manihot carthaginensis. Manihot
anisophylla. Manihot guaranitica. South America. Caribbean,

The taxonomy of Manihot carthaginensis (Jacq.) iill, Arg. (Euphorbiaceae)
is discussed. At least 12 species are synonyms of it, dincluding M.
anisophylla (Criseb.) Miill. Arg. and M. guaranitica Chod. & Hassl. It is
concluded that M. carthaginensis has a wide geographical dispersion range,
occurring in almost all of South America, including Brazil and some
Caribbean islands. (Author's summary) A0O

0154
22094 NASSAR, N.M.A. 1984, Natural hybrids between Manihot reptans Pax and
M. alutacea Rogers and Appan. Canadian Journal of Plant Science
64(2):423-425. Engl., Sum. Engl., Fr., 11 Refs., Illus. [Depto. de
Agronomia, Univ. de Brasilia, 70.919 Brasilia-DF, Brasil]

Cassava. Manihot. Hybrids. Ecology. Fcosystems. Phenology. Taxonomy. Plant
anatomy. Brazil.



Natural hybrids between Manihot reptans and M. alutacea in the state of
Coias, Brazil, are described. Hybridization occurred in disturbed habitats
where there is a sympatric distribution of the parental species. Tnere is
evidence for progressive introgression of germplasm into M. reptans.
(Author's summary) A0O
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0155
22787 ALVARENGA, A.A. DE; OLIVEIRA, L.E.M. DE; GOMIDE, M.B.; SOUZA, C.A.S.
1983. Selecao de cultivares de mandioca (Manihot esculenta Crantz)
resistentes ao deficit hidrico. (Selection of cassava cultivars
resistant to water stress). Cilencia e Pratica 7(1):15-22, Port., Sum.
Port., Engl., 14 Refs. [Conselho Nacioral de Pesquisas, Av, Mar. Camara
350, 4o0/60 and., Rio de Janeiro-GB, Brasil)

Cassava. Cultivars. Laboratery axperiments. Plant anatomy. Plant physiol-
ogy. Leaves. Stomata. Water stress. Water content. Brazil.

Cassava cv, were cevaluated in a growth chamber (28 + 2°C, approx. 60% RH,
ind nearly 6000 lux) and in a chamber with variations only in the RH
conditions (85-90% RH). Tolerance to and/or prevention of water loss by
the cv., were measured. The parameters studied were critical deficit of
saturation, relative water content, and stomatal frequency. The 11 cv,
were grown under 4 different water potentials and 5 dehydration levels for
the relative water content and critical deficit of saturation, rensp.
Results {indicated considerable differences among cv. Pinheira, Vassou-
rinha, and Riqueza werc the most resistant cv. and the Amazonia and S.F.
2800, the most susceptible., Water potential of -6 atm can be used wi.h
relative efficiency in studies of this nature. (Author's summary) COO

0156
23402 CENTRO INTERNACIONAL DE AGRICULTUKA TROPICAL. CASSAVA PROGRAM.
1984, Physiology. In . Annual Reports for 1982 und 1983. Cali,

Colombia. pp.5-23.  Lngl., Illus. [CIAT, Apirtado Aéreo 6713, cCali,
Colombia]

Cassava. Cassava programs. Physiology. Plant physiology. Photoperiod.
Productivity. Root productivity. Roots. Shoots. Growth. Photosynthesis.
Nutritional requirements. N, P. K. Nutrient uptake. Plant development.
Leaves. Leaf area. Stomata, Water stress, Water requirements (plant).
Transpiration. Dry matter. Bilomass production. Colombia.

Research activities were focussed on describing cassava growth and develop-
ment under stress conditions to determine the characteristics associated
with high yields in marginal situations. Cassava is sensitive to shoto-
period changes during the ist 6 mo. of growth; long days between 3-6 mo. of
age reduced ylelds markedly. Long days were found to promote top growth at
the cxpense of root growth. During the establishment stage long days can



affect root thickening, and these effects remain after the length of the
days is shortened. For 4 clones studied, it was found that absorption of
the 3 major nutrients NPK was higher between 60-180 days. Absorbed N was
uniformly distributed between leaves, stems, and roots; P was mainly
distributed to stems and K to roots. The threshold levels under which
roots are not formed were 85 kg N, 9.1 kg P, and 69 kg K/ha., These data
suggest that It is possible to sclect clones that produce roots more
efficiently in terms of absorbed nutrients. Cassava tends to reduc  fts
LAT and to maintain the leaf nutrient content under nutritional stress,
Pata on stomatal response to air humidity show that stomatal closure in
response to increased VPD 1s an optimal strategy to conserve water when
501l water is deficient; on the other hand, when water is not limiting, the
stomatel closure reduces photosynthesis and therefore growth., A close
relaticuship between total DM produced and intercepted photosynthetically
active radiation (PAR) was found in 4 clones. No differences were observed
between var., and DM was produced at 1.35-1.,47 g/MI; this corresponds to a
2.3-2.5% efficiency in converting the intercepted PAR into biomass. Exptl.
data from 4 clones on relative proportions of dry wt. in stems, lcaves, and
roots, indicate that root factors can influence top growth, Several
grafting combinations indicated that the effeets of the stock were small
but significant on the LAl 6 mo. after planting, while differcences between
scions were largely independent of the ctock and with no scion/stock
interaction; the scion was determinant on top growth althongh the stock had
a limited effect. No significant effect of the stock or scion on the BM
produced/unit of absorbed PAR was observed. The stock had a marked effect
on DM distribution to the roots, The scion appears to determine the level
over which root growth occurs.  (Summary by EDITEC) €00

0157
23415 CENTRO  INTFRNACIONAL. DE  AGRICULTURA TROPICAL. CASSAVA PROGKAM.
1984, Physiology. In . Annual Reports for 1982 and 1983, Cali,

Coloumbia. pp.Z]Q—Z?iT Engl., Il1lus. [CIAT, Apartado Aéreo 6713, Cali,
Colombial

Cassava. Cassava programs. Cultivars. Hybrids. Plant physiology. Water
requirements (plant). Planting. Tining. Soil water. Water stress. Leaves.
Stomata. Growth. Dry matter. Photosvnthestis. Root productivicy.
Transpiration. Leaf area. Corbon dioxide. Photoperiod. Fertilizers.
Colombia.

Research work with cv. M Col 1684 indicated that this type of cv. strongly
responds to changes in atmospheric humidity, regardless of soil water
conditions. Var. responses to changes in atmospheric humidity are a
critical factor in cassava production under different water regimes.
Whether or not soil water s limiting, stomatal response to changes In
atmospheric humidity is & key limiting factor. In Quilichao during a long
dry season, M Col 1684 was compared with hybrid M 507-37; the hybrid
maintained a higher LA! (1.1 vs. 0, ), a higher % of intercepted light
(70 vs. 43%), a higher leaf water potetial (-0.6 vs. -1.0 MPa), a narrower
stomatal aperture (2 vs. 3 microns), and lower leaf conductance (2.2 vs,
2.6 mm/s). The hybrld also outyielded M Col 1684 in total DM production
(8.0 vs. 6.7 t/ha, resp.). Dry root vield for both cv. was similar: 3.6
and 3.7 t/ha for the hybrid and M Col 1684, resp. The hybrid showed higher
stem and leaf dry wt. Data on crop water use indicate that cassava has a
low transpiration rate and can producc an av. rate of 25 kg DM/b~/mm of
water ased, The period of max. water use by the crop ranges between mo.
4~8 of the growth cycle, coinciding with the highest LAI values., Compared
with other crops, the CO, compensation point of cassava is much lower than
the values commonly fou&é in other C,-type crops and higher than C,-type
crops (22 and 26 ppm for external and internal COZ' resp,). Crops 6 mo.
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old or older do not respond to changes in day length, while at younger ages
cassava reduces its Hl and hence root yilelds. Plant types that yleld well
at high soil fertility can also glve relatively good yields under low
fertility conditions. Results nf fertilization trials suggest that var,
giving good yields under low fertility conditions will b, highly responsive
to fertilization. (Summary by LDITEC) (OO

0158
23446 EL-SHARKAWY, M.A.; COCK, J.H.; CADENA, G. DE 1984, 1Influence of
differences in leaf anatomy on net photosynthetic rates ol some culti-
vars of cassava. Photosynthesis Resecarch 5(3):235-242, Eugl., Sum.
Engl., 19 Refs. [CIAT, Apartado Aéreo 6713, Cali, Colombia]

Cassava. Cultivars. Plant anatomy. Leaf area. Plant physiology. Plant
physiological prucesses. Photosynthesis. Carbon dioxide. Colombia.

Gas exchange measureuents and leaf anatomy of 10 cassava cv. were conducted
to study the interrelationship between the relatively high photosynthetic
rates and the factors limiting internal €0, diffusion. The internal

mesophyll sarface  area/unit leaf surface area (A™%/A) and the
inggiicllular components of CO, diffusion and fixation resistance
(R €0,) were determined. Amohg the group of cv. tested, net CO

light and A™¢%/a ranged from 14 to 38. Estimated R C0, ranged from 4300
toel&J.OOO s/m.  The combined and compensating effects of A" /A and
R co accounted for both the high net photosynthetic rates (P_) and the
lack of”large differences in Pn among cv. (Author's summary) €00

exchange” rates were 26 + 2.5 micromol €o,/m"/s incgffmal air and intense

0159
23445 EL-SHARKAWY, M,A.; COCK, J.H.; HELD, A.A. 1984, Photosynthetic
responses of cassava cultivars (Manihot esculenta Crantz) from different
habitats to temperature. Photewynthesis Research 5(3):243-250. Engl.,
Sum. Engl., 14 Refs., 1llus. [ClAT, Apartado Aéreo 6713, Cali, Colombia)

Cassava. Cultivars. Leaves. Carbon dioxide. Photosynthesis. Temperature.
Colombia.

Max. photosynthetic €0, exchange rates (P_) of single attached leaves were
determined for several cassava cv. sclefted from different habitats and
grown in pots outdoors jt CIAT, Colombia. P rates were in a narrow range
of 22-26 micromol CO,/m“/s for all cv. testdd when measured at high photon
flux density, normal “air, optimum temp., and with low leaf air vapor pres-
sure differences. For the 9 cv, tested, there was a broad optimum temp.
for P between 25-35°C. At temp. below and above this range, P declined
tn a1l ev. with p rates reaching 80% of max. at 20 and 40°c." p temp.
coefficient (Q, ) ?rom 15 to 25°C was 1.6 0.2 across e¢v. No consistent
relation existed between P , optimum temp., and the original habltac.
(Author's summary) COO n

0160
22302 HOLGUIN H., P.; COLLAZOS C., R. 1984. Fotosintesis y otros para-
metros fisiolégicos en plantas de yuca Manihot esculenta Crantz,
infectadas con virus. (Photosynthesis and other physiological
parameters in virus-infected cassava plants). Tesis Ing.Agr. Palmira,
Universidad Nacional de Colombia. 122p.  Span., Sum. Span., Engl., 61
Refs., 1llus,

Cassava. Cultivars. Viroses. Frog skin disease. Cassava Caribbean mosaic
virus, Cassava latent virus. Pruning. Plant physiology. Plant anatomy,



Leaves. Photosynthesis., Transpiration. Plant pigments. Plant tissues.
Colombia.

At ClAT-Palmira in 1983, physiological and anatomical aspects of cassava
leaves under virus influence were studied to provide basic information for
further research on pathology and plant breeding of discase-resistant
plants. A completely randomized design with 4 replications was used and the
var. Mcol-22, Secundina, and QPR, infected with the latent, Caribbean
mosaic, and frog skin viruses, resp., were studied. Physiological para-
meters studied were: photosynthesis, transpiration, water use efficiency,
vapor pressure resistance, mesophyll resistance to CO, uptake, CO, concn.,
and VPD; total chlorophyll content was also determined., In relation to leaf
anatomy, the epidermis, spongy and palisade pareuchyma, and the diameter of
the parenchymatous cells were studied. All these variables were determined
on intermediate growth leaves, 45 days after planting, 3 times every 15
days. Results suggest that the variatlons observed on the photosynthetic
mechanism in plants infected with latent virus are due to biochemical
alterations of the process. The presence of the virus did not produce
anatomical changes in the photosynthetically active area; although symptoms
are not observed, the virus may affect the productivity because of its
direct effect on photosynthesis.  On pl-ats Infected with the Caribbean
mosaic virus and showing typical symptoms, low photosynthetic rates were
observed; the decrease in the photosynthetic rate 1s directly related to
the physical mechanism of the stomatal aperture. Infectea plants with no
symptoms and nealthy plants showed a similar photosynthetic rate., On
symptomatic plants a lower total chlorophyll content did not cause any
change in mesophyll resistance; therefore 1t 1s not a photosynthesis-
limiting factor in cassava. While the symptoms developed, the loss of water
by transpiration decrcased and no water use efficlency increase was observ-
ed, Leaves with mosalc symptoms presented distortion areas 1in  the
pareachymatous cells, affecting the normal functioning of the stomata. The
frog skin virus did not have a direct effect on the photosynthetic appara-
tus but it affected the relationship between the photosynthetic capacity
and the root storage capacity. In infeeted plants there was a reduction of
the roots' ability to store carbohydrates which accumulated iu the leaves
affecting the normal funetfoning of the photosynthetic mechanism. 1runed
and unpruned plants, and plants with 1 leaf, were observed to detect
photosynthetic changes. Infected unpruned plants presented a reduction in
photosynthesis up to 50% when compared with the plants with | leaf in which
no variations in relation to the control were obscrved. Therce was a larger
total transpiration in unpruned plants than in plants with | leaf; the
larger the leaf area, the less water flows to each leaf, therefore the
water stress created induces a decrease iIn transpiration and a high stoma-
tal resistance. (Author's summary) COQ

0161
22789  PALTA, J.A. 1YR4, 1Influence of water deficits on gas-exchange and
the leaf area development of cassava cultivars. Journal of Experimental
Botany 35(159):1441-1449. Engl., Sum. Engl., 23 Refs., 1llus, {School
of Agriculture, la Trobe Univ., Bundoora, Victoria 3083, Australial

Cassava. Cultivars, Field experiments. Temperature. Photoperiod. Water
requirements (plant). Water stress. Leaves, Stomata. Plant physiological
processes. Transpiration. Carbon dioxide. Photosynthesis. Shoots. Growth.
Plant development. Colombia.

Measurements of gas exchange, leaf watar potential, and the leaf diffusive
conductance of the abaxial leaf surface of 6 cassava cv., M Mex 59, !! Ven
218, M Col 1684, M Col 72, M Col 22, and M Col 638, were made at 48 h
intervals and between 1200-1500 h, on potted plants, grown outdoors during



a 58 day period of withdrawal of irrigation. Rates of net photosynthesis
of about 28 mg CO,/dm"/h were reduced to zero within the Ist 5 days of the
dry cycle, despite the small differences fin leaf water potential of 0.15
MPa. Water shortage also caused a reduction in mean eonductance to less
than 1.0 mm/s at which level the econtrol of transpiration malntained leaf
water potential at more than -1.6 MPa. Cv. differences in the response of
net photosynthesis and leaf diffusive conductance to water shortage were
seen within 2 days of the dry cycle and the leaf water potential was
commonly 0.15 MPa lower than in the wet controls. The most vigorous cv, (M
Mex 59, M Ven 218, and M Col 1684) reduced their rates of net photosynthe-
sls to zero by day 3 of the dry cycle when the soll water content was
depleted by 65%. Less vigorous cv. (M Col 72, M Col 22, and M Col 638)
reduced their rates of net photosynthesis to zero by day 30, when the soil
water content was depleted by 75%., Measuremerts are also reported of the
leaf production/apex and leaf extension for leaves produced during the dry
cycle. (Author's summary) COO

0162
22370 PALTA, J.A. 1983, Evaluation of the hydraulic pross for measurement
of leal water potentials in cassava. Journal of Agricultural Science
101(2):407-410,  Engl., Sum. Englo, 14 Refs., Ilias.  [Schoul of Apri-
culture, La Trobe Univ., Bundoora, Victoria 30383, Ausitralia]

Cassava., Cultivars. Leaves. Water potential. Transpiracion, Laboratory
experiments. Colombia,

In the application of the Scholander pressure chamber technique in studies
on cassava water relationships, the leaf water potential measured on
central lobules was initially compared with that measured on entire leaves
(including petiole).  Measurcements made  using both a Campbe ]l l1-Brewster
hydraulic press and a pressure chamber of the leaf water potential in 6
different cassava clones were also compared.  Although the central lobules
showed a greater sensitivity to moisture loss after sampling than entire
leaves, their leaf water potential was {n close agreement with those
measured on the entire leaves (r- = 0.96).  Therefore, for routine and
fileld estimates in cassava, measurements made on the central lobules may bhe
used to avold the large reduction in total leaf area, The Campbell-Brewster
hydraulic press satisfacterily estimated leaf water potential in clone
M.Col. 1684, which had the Tongest and narrowest lobules, but in other
clones the leaf water potential was overcstimated at high leaf water
potential (more than -12.5) and underestimated at low water potentials
(less than -12.5). Over a wlde range of leaf water potentials, a poor
relationship between leaf water potentials estimated with hydraulic press
and with the pressure chamber was observed for cassavi because press
estimates are influenced by lobule length and lobule width. (Author's
summary) CO00

0163
21427 SANTACRUZ S., D. 1982, Estudios fisioldgicos de la hoja de yuca,
Manihot esculenta Crantz, bajo condiciones de sequfa. (Physiological
studies ou the cassava leaf under drought conditions). Tesis Ing.Agr,
Palmira, Universidad Nacional de Colombia. 141p. Span., Sum. Span.,
Engl., 30 Refs., Illus.

Cassava. Leaves. Plant physiology. Plant anatomy, Water stress, Cultivars.
Stomata. Photosynthesis., Transpiration. CGrowth. Carbon dioxide. Water
requirements. Plant physiological processes. Colombia.

The morphological, anatomical, and physiological aspects of cassava grown
under water stress conditions at CIAT-Palmira, in 1981, were studied. A



completely randomized design, with 3 replications, was used. Var. Mcol 90,
Mcol 22, and Mcol 113 were grown for 5 mo., with a 3 mo. period of water
stress, starting 60 days after planting. Measurements were taken for both
the adaxial and abaxial surfaces of the leaves of the lower and upper parts
of both stressed and control plants. The changes observed In relation to
leaf morphology were stomatal aperture, density, and index. In relation to
leaf anatomy, the epldermis, spongy and palisade parenchyma, stomatic
chamber, and ratlo of the total leaf thickness to the thickness of the
palisade and spongy parenchyma, were considered. Finally, in relation to
plant physiology, photosynthesis, transpiration, stomatal and mesophyll
resistance to CO, uptake, stomatal resistance to water loss, water poten-
tial, growth anf longevity of the leaf, were examined. Results suggest
that the stomatal changes obse'ved are the most important water saving
mechanisms of the plant under water stress. An increase in stomatal
resistance, associated with a decrease in stomatal aperture and a smaller
no. of stomata/leaf surface, provides a situation for reduced water loss
due to transpiration. Naturally, a negative effect of this strategy is a
decrease In photosynthesis not only because of the changes of the stomatal
rechanism but because of reductions in the leaf area and of the palisade
layer of the parenchyma. This negative relationship between photosynthesis
and drought resistance is expected, because of the double role played by
the stomata in CO, uptake and water loss. Cv. Mcol 113 shoved, in the
adaxial surface of the leaves of the lower part of the plant, the most
pronounced anatomical, morphological, and physiological changes that make
it more tolerant to water stress. Under normal conditions, the cassava
plant has the majority of its stomata on the abaxial surface; stomata
located on the adaxial surface are mostly concentrated along the central
vein. The palisade parenchyma is thicker than the spongy parenchyma, and
the lower leaves present more intercellular spaces. (Author's summary) CO0O
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23413 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. CASSAVA PROGRAM.
1984, Tissue culture. In . Annual Reports for 1982 and 1983,
Cali, Colombia. pp.213-228. Engl., 1llus. [CTAT, Apartado Aéreo 6713,
Cali, Colombial

Cassava. Cassava programs. Discase control. Shoots. Temperature. Frog skin
discase. Cassava common mosaic virus., Cuttings. Apical meristems. Hot water
treatments. Virus inhibition. Germplasm. Tissue culture. Storage. Growth.
Colombia.

During 1982, work in tlssue culture focussed on apical meristem culture
techniques to recover healthy clones of systemicaliy infected var., build-
ing an in vitro gene bank, and exchanging germplasm with national programs.
Thermotherapy of shoot tips in vitro was studied as a meuns to clean frog
skin disease. The use of stem meristems, and not complete shoots, resulted
in a cleaning rate increase of 20-30% both at 30°C and 40/35°C. To reach
high cleaning rates thermotherapy should be applied to cuttings during
sprouting and to small meristem explants. Shoot-tip cultures of plants
infected with the frog skin disease and treated with 20-40 ppm Virazole
produced symptom-free plants only if the stem tip of each culture was cut
prior to potting and if the rooting media was free of Virazole, after 40-80
days of the treatment. Var. CMC 40 showed a 20% yield {ncrcase and a
25~30% planting material increase wien cuttings were previously immersed in



water at 40°C during 5-20 min. Storage at 23°C and 1000 lux provided slow
enough in vitro growth accompanied by good viahility. Under low temp,
storage conditions, low mannitel and sucrose concn. are required to obtaln
reduced growth and high viability. The use of larger vessels for storing
tissue cultures increased growth rate to twice that obtained in test tubes
and also 1its viability, The use of activated charcoal not only reduced
root deterioration In tissue cultures, but also the growth rate, and
increased viability in terms of shoots formed/culture at high and low temp,
The growth rate was also reduced when the level of certain minerals in the
culture media was lowered. At 23°C, 40 mM of total N resulted in a growh
rate with hieh viability and =t 20°C, the optimum N level was 10-20 mM,
Work 1in gerwplasm cryopreservation continues. Given the advances 1in
rescarch on min., growth and cryogenics, a dual clonal conservation system
is forescen for the near future: the base gene bank for long-term storage
using liquid N and the active gune bank for short-term storage using min.
growth conditions. Of a total of 1346 var., over 50% entered storage in
1982 and the rest have been stored for up to 36 mo. and only few for 54 mo,
CIAT distributed a total of 80 var. 1in vitro to 9 countries and received
620 materials from Brazil as meristem cultures. (Summary by EDITEC) Ol

0165
23421 CENTRO INTERNACLIONAI DE AGRICULTURA TROPICAL. CASSAVA YROGRAM.
1984, Tissue culture, In - Annual Reports for 1982 aud 1983,
Cali, Colombia. pp.433-443. Engl., 11lus. [CIAT, Apartado Aéreo 6713,
Cali, Colombia]

Cassava. Cassava progranms. Germplasm., Cultivars. Clones. Production,
Disease control, Cassava bacterial blight. Frog skin disease. Tem-erature,
Apical meristems. Tissue culture. Planting. Growth. Plant development.
Plant height. Leaf area. HCN content, Cuttings. Manihot. Colombia.

In 1983, research in tissue culture focussed on the production of healthy
clones from diseased var., international germplasm exchange in clonal form,
and long-term preservation of cassava. Materlals infected by the frog skin
disease and/or CBB were cleaned using thermotherapy followed by meristem
culture, Attempts to clean several lines from a new viral disease, called
ET, were made. Var. Llanera and CMC 40 were processad through termotherapy
and meristem cultures and planted in the field. Compared with the control,
yleld and plant vigor were recovered (increased stem height, vigor of
planting material, leaf dimensions, and HCN content), especially in Llane-
ra. 1In 1983, a total of 104 cassava var., was sent in vitro to 12 coun-
tries, A set of 42 elite var. was made available to the national
institutions. A total of 524 var. in vitro were introduced to CIAT.
Embryo culture techniques to transfer and multiply wild Manihot spp. are
being developed. To conserve germplasm 1in vitro, research is being con-
ducted to wake transfers of materials to fresh medlum at intervals every
18-24 mo. Research on phenotypic stability of the material kept In vitro
and on cryogenic storage continued. (Summary by EDITEC) (Ol

0166
21186 COCK, J.H. 1983, Cassava. In Smith, W.H.; Banta, S.J., eds.
Symposium on Potential Productivity of Fleld Crops unuur Different
Environments, Los Bafos, Philippines, 1980, [Proceedings]. Manila,
International Rice Research Institute. pp,341-359, Engl., Sum. Engl.,
55 Refs., Illus. [CIAT, Apartado Aéreo 6713, Cali, Colombia]

Cassava. Plant physiology. Temperature., Rainfall data. Water requirements,
Climatie requirements. Photosynthesis. Leaves. Leaf area. Carbon dioxide.



Growth. Harvest index. Dry matter. Productivity. Root productivity. Germi-
nation. Photoperiod. Water stress. Nutritional requirements. Cultivars.

The climatic and soil requirements of cassava are presented, and the main
physiological parameters (leaf photosynthetic rate, CGR, LAIL, total DM
production, and HI) are discussed. The effects of temp., day length, svlar
radiation, water, nutritional stress, and var. characters on the aforemen-
tioned variables and yield are analyzed. (Summary by M. de W.) COl

0167
20741 INTERNATIONAL INSTITUTE OF TROPICAL AGRICULTURE. 1981, Effects of
soll bulk density on root and shoot growth of cassava. 1In
Annual Report for 1980. Ibadan, Nigeria. p.l4. Engl,

Cassava. Cultivars. Cultivation. Soil requirements. Soil physical proper-
ties. Root development. Plant height. Shoots. Leaf area. Nigeria.

A root-box study was conducted to investigase tue effects of 3 soil bulk
density treatments, 1.4, 1.6, and 1.8 g/cm™, on cassava root and shoot
growth, Cassava was grown in collapsable boxes 48 x 46 x 100 cm, with sides
that could be removed for monitoring root growth at different stages.
Measurements on root growth were made for cv. TMS30572 at 48, 78, 108, 132,
and 185 days after planting. Root density, measured as length and dry wt.,
was not significantly affected by the soil bulk treatments used. Neither
were there significant differences in plant height, leaf area, nor shoot
dry wt. However, She shoot:root ratio was generally higher at soil bulk
density of 1.6 g/cm” than at other densities. (Summary by M. de W.) €01
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22710 KASELE, I.N.; HAHN, S.K.; OPUTA, C.0.; VINE, P.N. 1984. Effects of
shade, nitrogen, and potassium on cassava. In Terry, E.R.; Doku, E.V.;
Arene, 0,B.; Mahungu, N.M., eds. Triennial Symposium of the Interna-
tional Society for Tropical Root Crops-Africa Branch, 2nd., Douala,
Cameroon, 1983. Tropical root crops: production and uses in Africa;
proceedings. Ottawa, Canada, International Developmert Research Centre.
pp.55-58. Engl., Sum. Engl., 19 Refs. [Programme National Manioc, B.P.
11635, Kinshasa, Zaire]

Cassava. Shading. Fertilizers. N. K. Root development. Root productivity.
Nigeria.

The effects of shade, N, and K on the formation of tuberous roots in
cassava were studied. In pot expt., shade delayed initiation of bulking by
about 40 days and reduced tuberous cell size and no. as well as DM diver-
sion to tuberous roots. Tuberous roots were detected in plants treated
with K earlier than in unfertilized plants. N did not affect tuberiration
but significantly increased no. of tuberous roots. Root diameter and wt.,
storage cell size and no., and DM allocation to roots were significantly
greater in plants supplied with K, alone or in combination with N, but werc
significantly reduced by N applied without K. (Author's summary) COl

0169
23441 MABANZA, J.; JONARD, R. 1984, Sur 1'isolement et le développement
in vitro des protoplastes de Manihot glaziovii Muell. (On the isolation
and in vitro development of protoplasts of Manihot glaziovii Muell).
Comptes Rendus des Séances de 1'Académie des Sciences (Serie 3: Sclences
de la Vie) 298(19):563-566, Fr., Sum. Fr., Engl., 8 Refs., I1lus.




[Laboratoire d'Histophysiologie et Radiobiologie Vigétales, Universitéd
des Sciences et Techniques du Languedoc, 34060 Montpellier Cedex,
France)

Cassava, Manihot glaziovii. Tissue culture. Cytology. Cytogenetics,

The mesophyll protoplasts of Manihot glaziovii, a woody species, were
isolated and planted in order to induce somatic fusion with cassava meso-
phyll protoplasts. Sustained growth and protoplasts-derived calli were
easily obtained on agar medium. (Author's summary) COl
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23442 MABANZA, J.; JONARD, R. 1983. L'isolement et le développement 1in
vitro des protoplastes de manioc (Manihot esculenta Crantz). (Isolation
and in vitro development of cassava protoplasts). Comptes Rendus des
Séances de la scciéra de Biologie et de ses Filiales 177(5-6):638-645.
Fr., Sum. Engl., Fr., 19 Refs., Illus. [Laboratoire d'Histophysiologie
et Radlobiologie Végétales, Universitd des Sciences et Techniques du
Languedoc, 34060 Montpellier Cedex, France]

Cassava, Tissue culture. Plant breeding. Isolation, Cytology. Cytogenetics.

Protoplasts were isolated and their development in vitro followed in
different culture media in order to induce a resistance to CBB in different
sunsitive edible cassava cv. Two categories of cell proliferation are
produced: (1) by budding division with normal caryokinesiz but without
reconstitution of the cell wall, forming pseudocallus or single cells; (2)
by cleavage division regenerating the classic cells and the valid callus.
The extent of these 2 types of proliferation varies according to the
medium. (Author's summary) €Ol

0171
23231 MENDES, R.A. 1982. Folhas e gemas na micropropagacao da mandioca.
(Leaves and buds in cassava micropropagation). Revista Brasileira de
Mandioca 1(1):83-84. Port., Sum. Port., Engl., 8 Refs. [Centro Nacional
de Recursos Genéticos, Caixa Postal 102.373, 70.000 Brasilia-DF, Brasil]

Cassava. Cultivars. Tissue culture. Aplcal meristems. Leaves., Propagation,
Brazil.

A method of cassava micropropagation through the cultivation of leaves and
buds was developed. The new plant originated from a scedling produced by
means of meristen culture. (Author's summary) COl

See also 0175 0177 0179 0186 0229

co2 Cyanogenesis
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22776 BRIMER, L.; BROGGER C., S.; MOLGAARD, P.; NARTEY, F. 1983, Determi~
nation of cyanogenic compounds by thin-layer chromatography. l. A

densitometric method for quantification of cyanogenic glycosides,
employing enzyme preparations (B-glucuronidase) from Helix pomatia and

picrate~impregnated lon-exchange sheets. Journal of Agricultural and
Food Chemistry 31(4):789-793, Engl., Sum. Engl., 31 Refs,, Illus, {Dept.



of Chemistry BC, Royal Danish School of Pharmacy, 2 Universitetsparken,
DK-2100 Copenhagen O, Denmark]

Cassava. Cassava meal. Analysis. Cyanogenic glycosides. HCN.

A densitometric method for quantitative determination of cyanogenic glyco-
sides 1is described. 1t 1s based on the release of HCN catalyzed by the
enzyme preparation beta-glucuronidase from Helix pomatia and subsequent
direct detection of HCN on hydrophobic, pilcrate-impregnated, transparent,
ion-exchange sheets. The sheets are placed directly on the enzyme-wetted
chromatogram, and the intensities of the obtained spots are determined. No
significant changes ir intensities of spots occur over a perilod of 28 days,
if the sheets are protected from corrosive vapors. 1If a densitometer is
not available, or when a rapid field test 1s required, a semiquantitative
determination is possible by visual inspection. The method was found
sultable for the separate estimation of cyanogenic principles in CM, lima
beans, and linseed meal. (Author's summary) CO02
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22096 RAO, P.V.; HAHN, S.K. 1984. An automated enzymic assay for determin-
ing the cyanide content of cassava (Manihot esculenta Crantz) and
cassava products. Journal of the Sclence of Food and Agriculture
35(4):426-436., Engl., Sum. Engl., 9 Refs., 11llus. [Charles F, Kettering
Laboratory, 150 East South College Street, Yellow Springs, OH 45387,
USA]

Cassava. Roots. Cassava products. Gari. Foofoo. Fba. Chickwangue. Cassava
bread. Linamarin. Linamarase. Cyanides. Hydrolysis. Analysis. Nigeria.

An automated enzymic method for tlie analysis of cyanide in cassava and
cassava products is described. A total of 300 analyses/day can be handled
easily. A wide range of free (nonglycosidic) or bound (cyano-substituted
glycosides) cyanides {0.4-4.0 micrcgrams HCN/ml) can be assayed 1in the
extracted solutions. The upper limit of detection for the bound cyanide
can easily be increased by another threefold by assaying it under partial
hvdrolysis conditions. Two enzymic methods, one manual and one automated
on Technicon's Auto Analyzer, agreed well for the free and the bound
cyanide in the leaf and the peeled storage root samples, (Author's summary)
co2

See also 0253

C03 Chemical Composition, Methodology and Analyses
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22725 SAFO~KANTANKA, O.; ABOAGYE, P.; AMARTEY, S.A.; OLDHAM, J.H. 1984,
Studies on the nutrient content of yeliow-pigmented cassava. In Terry,
E.R ; Doku, E.V.; Arene, O.B.; Mahungu, N.M., eds. Triennial Symposium
of che International Society for Tropical Root Crops-Africa Branch,
2nd., Douala, lameroon, 1983. Tropical root crops: production and uses
in Africa; proceedings. Ottawa, Canada, International Development
Research Centre. pp.103-104. Engl., Sum. Engl., 5 Refs. [Crop Sclence
Dept., Univ. of Science & Technology, Kumasi, Ghana]

Cissava. Cultivars. Composition. Analysis. Isolation. TIdentification,
Vitamin A. Ghana.
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A local Ghanian cv. of yellow cassava, Bankye Borode, was found to have
begun to acquire pigmentation after 3 mo. of growth. The pigment was
extracted using petroleum ether in acetone (1:1) or hexane as solvent. The
extract was purified by column ctromatography. The absorption spectrum of
the pigment corresponded with that of beta-carotene, with peak absorption
at 450 nm, The extract and beta-carotene gave identical Rf values of 0,82
and 0.805, resp., when chromatugraphed on silica-gel adsorbent. Tt was
concluded that the yellow plgment is beta-carotene, the precursor of
vitamin A. A proximate analysis revealed that, apart €rom its carotenoid
content, Bankyc Borode was not much different ‘rom Ankra, a local unpig-
mented cv., in nutrient composition. (Author's summary) (€03

See also 0172 0177 0200

€04 Plant Nutrition

0175
23404 CENTRO  INTERNACIONAL DE AGRICULTURA TROPICAL. CASSAVA PROGRAM,
1984. Mycorrhiza project. In . Annual Reports for 1982 and 1983,

Cali, Colombia. pPp.59-70. Engl., Illus. [CIAT, Apartado Aéreo 6713,
Cali, Colombia]

Cassava. Cassava programs, Mycorrhizae. Tsolation. Fertilizers. p.
Mulching. Herbicides. Weeding. Cultivars. Inoculation. Colombia.

In 1982, the objectives of the mycorrhiza project of CIAT's Cassava Program
were to: (1) collect and maintain pure mycorrhizal stralns; (2) evaluate
the effectiveness of mycorrhizal strains and determine cultural practices
favoring highly effective mycorrhizal associations durlng the entire
cassava growth period und to preserve a high spore population in the soil;
and (3) evaluate the conditions under which field inoculation can be
considered economically feasible. The preliminary collection of strains
increased to approx. 250 and procedures for isolating VA mycorrhizal fungi
were standardized. The most effective specivs c¢valuated to date are Glomus
manihotis (C-1-1, C-2-2, C-17-1) and Entrophospora colombiana (C-1-4 and
C-10). Expt. on the effects of P on root infection by mycorrhizae were
conducted at 4 sites, where a good yield response was obtained with 50 kg
P/ha, but a marked increase in vesicle formation was observed at higher P
levels in Quilichao and Carimagua-La Reserva soils. Root 1infection was
found te decrease when plants were under water stress. The effect of
mulching with 15 t Brachiaria decumbens straw/ha and inoculation with G.
manihotis strain C-1-1 were studied in 2 cassava var.; inoculation
increased yield consistently but not significantly. Expt. with herbicides
to determine their effect on cassava ylc?’~ and mycorrhizal infection
suggest that the reduced spore production at 27 and 41 wk. after planting
with herbicide applications could be due to the absence of weeds acting as
hosts for mycorrhizal production and to a direct negative chemical rffect,
Radical weed control by herbicides may be detrimental for mycorrhiza. spore
production in crops with a shorter growth cycle than cassava. Expt. on cv.
differences and on mulches indicated that the native mycorrhizal population
is highly effective for cassava production and that the introduction of
effective strains 1is only worthwhile 1in arecas where the quantity and
quality of the native population are low, In other expt. 1t was concluded
that it is favorable to place the inoculum under the cuttings at planting
and to reinoculate in lateral strips after the (ry season. The following
procedures are mentioned that predict the effectiveness of native mycor-
rhizae: mycorrhizal spore counts in the soil to determine the population;
observation of root infection in native plants; morphological comparisons
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with isolated strains from the collection to establish the quality of the
native strains; use of the response of cassava to P to determine the
quality of native strains; survey of obligate mycotrophic plants such as
native legumes or nonmycorrhizal plants that indicate the presence or
absence of effective strains. (Summary by EDITEC) CO4

Q0176
23417 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. CASSAVA PROGRAM.
1984. Mycorrhiza project. In . Annual Reports for 1982 and 1983,
Cali, Colombia. pp.301-323. Engl., 1llus. [CIAT, Apartado Aéreo 6713,
Cali, Colombia]

Cassava, Cassava programs. Mycorrhizae., Field experiments. Laboratory
experiments. Strains. Temperature. P. 1Inoculation. Cultivation systems,
Rotational crops. Fe-tilizers, Colombia.

During 1983 the mycorrhiza project of CIAT's Cassava Program emphasized
evaluating vesicular-arbuscular (VA) mycorrhizae under greenhouse and field
conditions. Research was also conducted to determine long-term efcects of
agricultural practices on the native mycorrhizal population 1in cthe field.
Seventy strains of the collection were evaluated for their effectiveness in
the greenhouse Test I; of these, 33 strains had high potential to increase
cassava production, 1l high potential to increase fine root growth, 18 high
potential to infect cassava roots, and 18 were uneffective strains. Test
11 evaluated the competitive ability of mycorrhizal strains with native
mycorrhizal fungl; Glomus manihotis (strains C-1-1 and C-20-2) was the only
species that competed for root infection with the native population,
Inoculations with G. manihotis may be worthwhile in fields containing low
no. of Entrophospora colombiana. When the established species was G,
fecaltum, the latter 2 species were able to compete with very high no. of
that species. There was an antagonistic effect between G. manihotis and a
high spore population of G. gcccultum,  High no. of Acaulospora appendicula
can stimulate plant growth. A synergistic effect ol E. colombjiana was
found with increasing no. of Gigaspora pellucida. E. colombiana from
Popayin (Colombia) was effectlve at 20°C, but the same species from Cari-
magua was not. To introduce strains Iinto cooler reglons, evaluations for
lower temp. adaptation are required. G. manihotis absorbed more P at the
higher application levels. E. colombiana favored plant g-owth most at 50
kg P/ha and G. occultum showed the lowest effectivity &: all levels of
applied P. Field inoculation trials indlcated that: inocu’ation increased
ylelds considerably; soluble P fertilizers could be substitited by insolu-
ble rock phosphate; G. manihotis strain C-1-1 was suitable for both P
sources (C-33-1 1s more suitable for rock phosphates). The most effective
placement method was to apply half of the inoculum at planting under the
cutting and the other half in a side-band to the cuttings at 4-5 mo.
growth. Direct negative correlation 1s likely to exlst between the no. of
nrative mycorrhizae and the yield increase due to inoculation. From the
trials on the effect of agricultural practices on the native mycorrhizal
population, it was concluded that each cropping svstem and fertilizer
application can change the mycorrhizal species composition. In crop
rotations in Caicedonia, the mycorrhizal spore population was higher than
in the cassava continuous crvopping system; fertilization decreased the no.
of spores in both systems. (Summary by EDITEC) CO4
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23403 CENTRO INTERNACIONAL. DE AGRICULTURA TROPICAL. CASSAVA PROGRAM.
1984, Soils and plant nutrition. In . Annual Reports for 1982

and 1983. Cali, Colombia. pp.25-57. Engl.,, Illus. [CIAT, Apartado
Aéreo 6713, Cali, Colombia]



Cassava. Cassava programs. Cultivars. Soil requirements. Soil physical
properties. P, Ca. Mg. Mineral content. Leaves. K. Fertilizers. N. Zn. Soil
fertility. Cultivation. Land preparation. Soil conservation practices.,
Mycorrhizae. Cuttings. Hcrbicides. Insecticides., Inoculation. Productivity,
Root productivity. Colombia.

Of 688 cassava germplasm accessions evaluated 1in CIAT-Quilichao for
tolerance to low P and high soil acidity, it was found that the adaptation
index for the best 20 cv. ranged between 4.49 for M Col 1612 and 20.27 for
M Col 628. From the evaluation of the 77 best adapted and selected cv. in
1979, and reevaluated in 1982 in small plots, 1t was concluded that cv. can
not be selected hased on high internal P concn. While DM production was
highly variable at high Ca and Mg concn., the critical levels corresponding
to 95% of max. yleld were estimated in 0.24% for Mg and approx. 0,46% for
Ca. The critical levels in the petioles were 0.32% of Mg and 0.48% of Ca.
No significant differences were observed for the different K application
days but the sole application of K 30 days after planting gave higher
ylelds than split application. The critical K level in the youngest fully
expanded leaf at 4 mo. after planting was 1.7%, In NPK fertilization
trials in 10 different sites, it was found that while cassava shows a K
requirement similar to that of other crops, the P requirement is smaller
possibly due to effective mycorrhizal associations. Critical P and K
levels in the youngest fully expanded leaf, required to obtain a max.
yleld, were 0.4 and 1.5%, resp. The response to N was low, but 1n most
infertile soils cassava leaves contained above 4% and in some sites up to
6.5%. The critical Zn level in the youngest fully expanded leaf was 33 ppm.
Cassava cuttings treated with a 4% ZnSOA.7H 0 solution increased av. ylelds
from 11,5 to 25 t/ha. M Per 247 and 2 hybrids were tolerant to Zn deficien-
cy and produced high yields of 20 t/ha with no 2n application. In 1982 the
long-term fertility trial completed its 4th cycle, Although NPK were only
applied the lst year, yields up to 30 t/ha were obtained. N responses
during the 4 yr were small and relatively stable over time; P responses
were considerable during the lst vear but this element lost importance over
time, while K response was small at the beginning and increased over time.
Tne effect of annual application was considerable, with yields of 71 t/ha
for M Col 1684 and 55 t/ha for CMC 40. Cassava planting trials in 15%
slopes in Mondomo (Cauca, Colombia) indicated that the traditional practice
of precparing the soil with oxen or preparing the individual planting holes
was both necessary and adequate. Research on factors determining effective~
ness of mycorrhizae indicated that: (1) None of the cutting treatments
recommended have long-~term detrimental effects, but the herbicide alachler
applied to the foliage reduces root infection and DM production. (2) NPK
and Zn or B sotvrces or methods of application had no significant effects on
root infectiou. (3) Some of the variations observed in determining cassava
P concn. arr. due to differences in the effectiveness of the assocciation
with mycorrnizae. (4) In Quilichao the native mycorrhizal population is
very effi:fent so that inoculation has no beneficial erfects. (5 In
Carimaevy, although responses to Inoculation werc more significant 1n
sterilized soil than in unsterilized soil, inoculation was highly signifi-
cant in the latter, ecspecially when P was applied. (6) Mycorrhizal
responses were higher when the more soluble P sources were applied. (7) On
the av. for all the species that were used as inoculation sources in
Carimagua soil, yilelds increased 37% with strains trom Quilichao and 21%
with strains from Carimagua, which indicates that strain efficiency 1s also
important. (Summary by EDITEC) CO4
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23416 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. CASSAVA PROGRAM.
1984, Soils and plant nutrition. In . Annual Reports for 1982



and 1983. Cali, Colombia. pp.275-300. Engl., Tllus, [CIAT, Apartado
Aéreo 6713, Cali, Colombial

Cassava. Cassava programs. Germplasm. Cultivars. Soil physical properties.
Nutrient wuptake. Agricultural 1lime. Fertilizers. N. P. K. Ca. Mg.
Mycorrhizae. 1Inoculation. Soil conservation practices. Intercropping.
Colombia,

During 1983, the soils and plant nutrition section of CIAT's Cassava
Program continued to select germplasm for tolerance to acid and low P
solls. Cv. with hi “er P adaptation indexes were M Col 628, M Col 1514, M
Bra 36, M Bra 41, M Ven 321, and CM 430-37 (Quilichao, Colombia), and CM
841-9, CM 978-28, and CM 621-251 (Carimagua, Colombia). Of 150 kg N/ha
absorbed by plants of cv. M Col 22 in Quilichao, 50 kg returned to the soil
as fallen leaves, 40 kg remained in the tops, and 60 kg in the roots. Of
th2 75 kg K/ha absorbed by the plants, only 10 kg returned to the soil as
fallen leaves, 15 kg remained in the tops, and 50 kg in the roots. Nutrient
extraction by the cassava plant 1s clearly indicated by the reduction in
soii N, K, Ca, and Mg levels during the growth cycle; the marked reduction
in available P, especially in fertilized plots, evidences the fixation by
the soil of applied soluble P. If these nutrients are not returned to the
soil in the form of plant residues or organic/inorganic manures, the
cassava crop can seriously affect soil fertility. Cassava 1s more competi-
tive than 1ts intercropped counterparts under very low and very high
fertility levels, while at intermediate levels of lime or fertilizers,
cowpea and peanut have a relative advantage over cassava. Trials on the
residual effect of NPK fertilizers indicated that it is advisable to redure
applied P and increase applied K from cone year to another, by using a
compound fertilizer such as 10-20-20 or 15-15-15. CM 523-7 responded to the
application of Ca in Carimagua, applied as gypsum and broadcasted at 200
kg/ha. CM 430-37 responded to the application of 40-60 kg Mg/ha. In Quili-
chao and Carimagua, cassava responded to P applications, but only to the
traditional method of soil application. The most efficient strains were
C-1-1 and C-20-2 (Glomus manihotis) collected in Quilichao and Carimagua,
resp., and C-10 (Entrophospora colombiana) and C-15-2 (Acaulospora
mellea), both from Carimagua. Under field conditions in Carimagua, stralns
c-1-1, C-4-2, C-10, and C-19-1 were selected for yield responses. In
Mondomo, strain C-10 was more effective than C~l-1, and strain C-4-2 (G.
caledonicum from Mondomito) was ilso effective but only in the absence of
applied P, In trials on soil erosion control practices on slopes, it was
found that fertilized cassava produced vigorous plants that protected the
soll from the impact of rainfall and prevented increased weed growth, thus
reducing the need for weedings. Soil losses were further reduced by
applying maize mulch on the soll surface, intercropping cassava with
Brachiaria humidicola, and zero tillage. The highest yields and the least
amount of erosion were obtained with zero tillage. (Summary by EDITEC) CO4

017y
22792 KRUTKUN, T. 1983. [Toxicity of arsenic as sodium arsenate on cassava
grown on Map Bon sandy loam soil]. Kasetsart Journal 17(2):34-37, Thai.,
Svm, Engl., 12 Refs.

Cassava. Cultivation. Soil physical properties, Growth. Thailand.

Sodium arsenate was applied at 100 ppm and above to cassava plants grown in
pots 1in sandy loam soil. Growth ceased immediately following application
and the plants died within 1 wk. (Author's summary) CO4

See also 0166 0168 0209
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D00 CULTIVATION

See 0295 0297

DOl Soil, Water, Climate and Fertilization

0180
23214 ACOSTA-ESPINOZA, J. 1978, Estudios preliminares sobre el cultivo de
la yuca (Manihot esculenta Crantz) en el Estado de Yucatdn. (Preliminary
study on the carzava crop in the Yucatdn state). Tesis Ing.Agr. Salti-
1lo, Coahuila, México, Universidad Autdnoma Agraria Antonio Narro.
147p, Span., Sum. Span., 26 Refs.

Cassava. Cultivars, Cultivation. Rainfall data. Land preparation. Planting.
Fertilizers. N. P. Weeding. Pests. Disecases and pathogens. Mycoses. 0idium.
Cercosporidium henningsii. Cercospora caribaea. Phytophthora drechsleri.
Sphaceloma manihoticola. Rosellinia. Agronomic characters. Germination.
Roots. Productivity. Root productivity. Statistical analysis. Plant height.
Harvest index. Mexico.

In the state of Yucatin, Mexico, cassava is cultivated at a family level.
To promote its cultivation at a comuercial level, the yield and per{ormance
of 6 var. (Criolla, 1-TU, Cubana, Sra estd en la mesa, Guaxupe, and Small~
ing Santa Cruz) were studied in a red clayey soil at the exptl. field in
Uxmal. The lot was fertilized with 60~80-00, watered 14 times, and har-
vested at 12,5 mo. The most outstanding var. regarding yield were Criolla
and Cutana with 36,8 and 33.3 t/ha, resp. It was likewise determined that
cassava var. and lines from CIAT had the most favorable agronomic charac-
teristics for their utilization in future breeding programs in Mexico,
(Summary by M. de W. Trans. by L.M.F.) DOl

0181
23447  BOURKE, R.M.; EVENSON, J.P.; KEATING, B.A. 1984, Relationship
between the altitudinal limit of cassava and soil temperature in Papua
New Guinea. Tropical Agriculture (Trinidad) 61(4):315-316. Engl., Sun.
Engl., 7 Refs. [Dept. of Human Geography, Australian National Univ.,
Canberra, Australia)

Cassava. Climatic requirements. Temperature. Soil requirements. Ger' .na-
tion. Papua New Guinea,

Observations on the upper altitudinal limit of cassava at various locations
in Papua New Guinea gave » mean of 1800 m. The mean of a set of soil temp.
measurements at one location at this alt. was 17,9°C. Exptl. work in
Queensland, Australia, has indicated that a mean soil temp. of 18°C is the
lowest temp. for satisfactory cassava establishment. It is suggested that
the upper altitudinal limit of cassava in Papua New Guinea is related to
soil temp. (Author's summary) DOl
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21476 CATARO A., H.0.; PEREZ E., C.A.; DIAZ D., A. 1983. Evaluacidn de
tres sistemas de preparacién del suelo para cuatro materiales de yuca
(Manihot esculenta Crantz). (Evaluation of three land preparation
systems for four cassava materials), Acta Agrondmica (Colombia)
33(4):23~32, Span., Sum. Span., Engl., 16 Refs., Tllus,
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Cassava. 3lultivars. Cultivation. Land preparation. Soil physical proper-
ties. Energy productivity. Productivity. Root productivity. Labour. Costs.
Colombia.

The effect of 3 land preparation systems on productivity of the cassava
crop was compared as well as their effect on physical properties of the
soil. The energy balance in cassava production is determined. The systems
studied were: (1) high till.ge level (disk plowing at 30 cm, 2 heavy
harrowings at 15-30 cm, 1 light disk harrowing, ridges at 1.0 m distance
and 0.30 m high); (2) medium tillage level (chisel plowing at 40 cm, 1
heavy disk harrowing, ridges); (3) low tillage level (ridges). A split
plot exptl. design was used with 8 replications. The highest yield was
34,74 t/ha with the medium tillage level system, followed by 31.77 i/ha
with the high tillage level system and 31.08 t,/ha with the low tiliage
level system. The medium tillage level gave the best performance in both
the energy balance and economic analyses. (Author's summary) DOI

0183
23414 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. CASSAVA PROCRAM,
1984, Agroecological studies. In . Annual Reports for 1982 and

1983, Cali, Colombia. pp.233—23§T Engl. [CIAT, Apartado Aéreo 6713,
Cali, Colombia]

Cassava., Cassava programs, Ecosystems, Prcduction, Soil  physical
properties. Climatic requirements. Colombia.

As a lst step to a more rigorous quantitative approach to the classifica-
tion and to the establishment of the homogeneity of the 6 edaphoclimatic
zones established by CIAT's Cassava Program, the following maln areas were
defined in 1983 in terms of cassava production: the NW or Caribbean coast
of Colombila; the eastern-central part of Colombia (Santander); the southern
Andean valleys of Colombia; the nortbern coast/highlands in Veneczuela; the
Belem and Sao Luis areas, NE Brazil; the upland belt in NE Brazil, west of
the coastal plains stretching from Recife to Salvador; the Sao Mateus area,
Espirito Santo, and 1ts westward extension, Brazil; the coastal area
between Florianapolls and Laguna, Santa Catarina, Brazil; the Porto Alegre
arca and westard extension, Rio Grande do Stl, Bra:il; the rio Uruguay
valley, SE Brazil, and Mislones, Argentina; the southern half of Paraguay;
Haitl and the Dominican Republic; and Cuba. In terms of broad-scale
physical environments, the foliowing soil types were preliminarily deter-
mined as of major importance for cassava production: Acrisols (25% of
cassava in Latin America), Ferralsols (20%), and Luvisols (20%). In terms
of climates, the most Important are: humid equatorial (25%), marine savanna
tropical (15%); bumid subtropical, humid temperate, dry temperate, conti-
nental savanna tropical, and continental semitropical (between 7-12% each).
(Summary by EDITEC) DOl

0184
22774 YNDONES1A. MINISTRY OF AGRICULTURE. AGENCY FOR AGRICULTURAL RESEARCH
AND DEVELOPMENT. 1981. Tuber crops: cassava. In . 5 years of

agricultural rescarch and develupment for Indonesia 1976-1980. Jakarta.
pp.23-24,27-28. Engl., Illus.

Cassava, Cultivars. Composition. Cultivation. Fertilizers. N, P. K. Soil
requirements, Soil physfcal properties. Cassava chips, Storage. Cultivation
systems. Rotational crops. Indonesia.

Between 1976-80, 711 cassava var. were collected in Indonesia. Two of

these, Adirs I and Adira 1I, were selected for their high yleld, pest
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resistance, and agronomic characters. Several fertilization trials in
different types of soil and their effect on yield are 1indicat:d; the
treatment of cassava chips with a sulphite solution to store then up to 6
mo. 15 mentioned. Finally the use of cassava in relay cropping is reported.
(Surmary by M. de W.) DOl

0185
22779 INTERNATIONAL SUPERPHOSPHATE MANUFACTURERS ASSOCTATED. PARIS. 1981,
Manioc, patate douce et igname. (Cassava, sweet potato, and yam). In
_ + Guide sur la fertilisation phosphatée. France. pp.1-5. Fr., 5
Refs.

Cassava. Sweet potato, Yams. Production. Productivity. Fertilizers, N. P,
K. Africa. Asta, North America. South America. Central America. Oceania,
Europe.

Data on cultivated land and production of cassava, sweet potato, and yam
worldwide are given. Total area planted to cassava is 13,132,000 ha with a
Froduction of 119,374,000 t. Av. cassava ylelds are 8.8 and 2-30 t/ha on a
woriwide and national basis, resp. Based on fertilizer exports, K s
considered the principal nutrient. The recommended dose of P for the 3
crops is between 40-80 kg/ha. In general, the recommended N-P-K application
for cassava 1s 60-60-120, although this varices according to soil type. The
importance of P for the crops 1is {ndicated, and the potential of the
aforementioned crops, particularly cassava, Is discussed. (Summary by M, de
W.) DOl

0186
23448 KANG, B.T. 1984. Potassium and magnesium responses of cassava grown
in Ultisol in southern Nigeria. Fertilizer Research 5(4):403-410, Engl ,
Sum. Engl., 9 Refs., Illus. [IITA, P.M.B. 5320, Ibadan, Nigeria]

Cassava. Cultivars. Cultivation. Soll physical properties. Fertilizers. K.
Mg. N. P. Planting. Spacing. Harvesting. Soil analysis. Leaves. Mineral
content, Productivity. Root productivity. Nigeria.

Results of 3 consecutive croppings to study the K and Mg responses of 2
improved cassava cv., TMS 30395 and 30211, grown on an acid, sandy loam,
Ultisol (Typic paleudult) in southern Nigeria ave reported. On land newly
cleared from Eupatorium fallow a significant K response in the lst cropping
year was obscrved only with the more vigorous cv. TMS 30395. Both cv.
responded to K applications at rates of 30 and 60 kg/ha in 2nd and 3rd
croppings, resp. A signiflcant resp 1se to application of 20 kg Mg/ha was
observed in the 3rd crop with cv. TMS 30211. Cv. TMS 30395 seems to be
more effective in utilizing Mg from the soil. (Author's summary) DOl

0187

22714 NDAYI, K. 1984. Factors limiting cassava production among peasants
in Lukangu, Zafre. In Terry, E.R.; Doku, E.V.; Arene, 0.B.; Mahungu,
N.M., eds. Triennial Symposium of the International Society for Tropical
Root Crops-Africa Branch, 2nd., Douala, Cameroon, 1983, Tropical root
crops: production and uses in Africa; proceedings. Ottawa, Canada,
International Development Rescarch Centre. pp.71-72. Engl., Sum, Engl.
[Programme National Manioc, Gandajika, B.P, 22, Mbuji-Mayl, Zaire]

Cassava. Production. Cultivation. Cultivation systems,  Soil  physical
properties. Timing. Planting. Intercropping. Cotton. Maize. Beans.
Xanthomonas campestris pv. manihotis. Mononychellus tanajoa. Zaire.
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A survey of cassava production was conducted in Lukangu, Zaire, 1in 1982,
covering the type of land selected for cultivation; planting times; dis-
eases, Insects, and pests attacking cassava; the possibility of solving
food shortages in the region by intercropping; and, lastly, the possibility
of enabling the peasants to plant cassava in fertile valleys as a result of
introducing improved resistant var. from the Programme National Manioc,
(Author's summary) DO!

0138

22713 VINE, P.N.; AJA{I, O.B.; MITCHOZOUNOU, D.M.; HOUNKPATIN, E.J.;
HOUNKPEVI, T. 1984, Soil~conserving techniques 1n cassava and yam
producticn., In Terry, E.R.; Doku, E.V.; Arcne, 0.B,; Mahungu, N.M.,
eds. Triennial Symposium of the Internacional Society for Tropical Root
Crops-Africa Branch, 2nd., Douala, Cameroon, 1983, Tropical root crops:
production and uses in Africa; proceedings. Ottawa, Canada, Interna-
tional Development Rescarch Centre. pp.67-70.  Engl., Sum, Engl., 10
Refs. [Dept. of Agronemy, Univ. of 1badan, Ibadan, Nigerial

Cassava, Cultivars. Cultivation. Water requirements (plant). Land prepara-
tion. Ploughing. Mulching. Timing. Planting. Pest control. Insecticides,
Acarieides, Zonocerus variegatus. Mononychellus tanajoa. Nigeria.

The potential of some soil-conserving practices In the production of
cassava and yam in Nigeria was investigated. Dry season planting of cassava
to hasten canopy development to protect the soil during the subsequent
rainy season and the effects of mulching and tillage on both cassava and
yams were cxamined. Dry scason cassava, when protected by insecticide or
acarlcide, yilelded more than 30 t/ha at 14 mo. after planting. A certain
amount of residual soil moisture at planting time was found necessary for
crop establishment. Soil splash was reduced more by mulching than by
omission of tillage both in ~he cassava and in the vam studies. Other
findings were that planting cassava stakes on a slant is suitable for both
tilled and untilled plots and chat the hardness of the soill does not
appreclably affect the case with which cassava roots can be pulled from the
ground. (Extracted from author's summary) DO

See also 0156 0157 0159 0161 0162 0le6 0167 0168 0175
0176 0177 0178 0191 0192 0245 0288 0292 0293
0302 0303 0304

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

0189
21119 ABREU E., J.; NIVAR P., M.U., 1984. Eficacia y {itocompatibilidad de
varios herbicidas en el cultivoe de la yuca. (Efficiency and phyto-
compatibility of several herbicides in the cassava crop). San Cristébal,
Repiiblica Dominicana, Institute Politécnico lovola. Finca Experimental
Agricola, Informe no.l2, lép. Span., Sum. Span., 13 Refs., Illus,
[Inst. Politécnico Loyola, San Cristébal, Repiiblica Dominicana]

Cassava. Cultivars. Fleld experiments. Cultivation. Climatic requirements.

Soil physical properties. Weeds. Weeding., Herblicides. Root productivity.
Dominican Republic.
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In order to obtain new techniques to cfficiently control the weed in the
cassava crop, the efficiency and phytocompatibility of 10 preemergent
herbicides were studied. Best results were obtained with: diuron at a rate
of 2,16 kg a.i./ha, metribuzine at 0.77 kg a.i./ha, metolachlor at 2.59 1
a.1./ha, and oxyfluorfen at 0.40 1 a.i,/ha.  (Author's summary, Trad. by
M, de W.) DO2

0190
23409 CENTRO  INTERNACIONAL DE AGRICULTURA TROPICAL. CASSAVA PROGRAM,
1984. Cultural practices. In . Annual Reports for 1982 and 1983,
Calil, Columbia. pp.145-164. FEngl., 11lus. [CIAT, Apartado Aéreo 6713,
Cali, Colombia]

Cassava. Cassava programs. Cultivars. Cultivation systems. Intercropping.
Maize. Cowpea. Planting. Spacing. Productivity. Root productivity. Weeds.
Weeding. Herbicides. Hoelng. Costs. Agricultural cquipment. labour. Soil
conservation practices. Colombia,

In 1982, the cultural practices section of CIAT's Cassava Program focussed
on evaluating multiple cropping, weed control, and soil erosion control in
cassava planted on slopes. Cassava var, M Col 113 and hybrid CM B49-1 were
intercropped with 2 maize var. (Population 31 and La Posta)., M Col 113, in
association with Population 31, yielded 10 t roots/ha more than in monocul-
ture, and with La Posta its yield was the same as ip monoculture. CM 849-1
outyielded M Col 113 by 18.5 t/ha in monoculture, ut suffered a moderatc
reduction when intercropped with Population 31 and a significant reduction
with La Posta. Intercropping tended to decrease starch content in M Col
113 but not in CM 849-1, Both cassava materials showed similar land use
efficiency indexes. Av. fresh root ylelds for cassava var. M Ven 77 inter-
cropped with cowpea were greater than 50 t/ha. In the | x I m spatial
arrangement, intercropped cassava gave the lowest yield, while at 1.8 x
0.55 m it yielded the highest. Leaving weeds uncontrolled hetween rows or
between plants within rows can reduce cassava root yields significantly,
but weeds growing between plants within rows appear to b: more detrimental
for root production than weeds between rows. 1t is therefore necessary to
identify postemergent control systems that will also cover the area between
plants. In Palmira, Carimagua, and Caribia (Colombia), 5 postemergent weed
control systems were evaluated, In Palmira, the best yield (58.3 t/ha) was
obtained with oxyfluorfen + paraquat applied with ultralow vol. equipment.
In Carimagua, the best results were obtained with 2 hand weedings (20.6
t/ha), and in Caribia, the highest yield was obtained with hand weeding
(28.0 t/ha). The use of the chemical hoe, however, is promising for {its
low price, case of handling, and ecconomical use of che herbicide. In
addition, under low weed pressure the chemical hoe can reduce labor costs
30% compared with hand weeding. The trial on soil erosion coutrol methods
on 30% slopes, initiated in 1979, was completed this year, and the effi-
ciency of strip cropping and the use of 1ive barriers to reduce soil
erosion was proved. Total soil loss in strip cropping was reduced 22%
compared with that observed in traditional cropping systems.  ..assava
yield after 18 mo. in the strip cropping system with fertilization was 12,2
t/ha compared with 5,3 t/ha for the traditional system. It i{s feasible to
produce cassava under hillside conditions; however, the technology required
will he labor-intensive. (Summary by EDITEC) DO2

0191
23422 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. CASSAVA PROGRAM,
1984, Cultural practices. In . Annual Reports for 1982 and )983.
Cali, Colombia. pp.445-475," Engl., Illus. {CIAT, Apartado Aéreo 6713,
Cali, Colombia])
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Cassava. Cassava prograns. Propagation materials. Cultivars. Hybrids. Dry
matter. Cuttings. Production. Climatic requirements. Soil requirements.
Timing. Germination. Planting. Spacing. Intercropping. Ccwpea. Fertilizers.,
N. p. K. Nutritional requirements. Weeding. Productivity, Root
productivity. Pest control. Colombia.

Great differences were f{uund between cv, In their ability to produce
planting material; this ability is relativeiy lndependent from total top
growth but is greatly influenced by total top DM distribution among parts
not useful for cutting production. Cv. with high rcot yield characteris-
tics are, at the same time, most efficient In producing cuttings. Climatic
and soil conditions affected the producticen of planting material in the
same cv., Cutting production increases with plant age, reaching an optimum
in some cases but continuing to increase in others. There appears to be no
limiting max. age for cutting production. In CIAT-Palmira, the min., plant
age was ound to be B mo., but hybrid CM 849-1 demonstrated that ecutting
production can begin at 6 mo. of age. Old cuttings from the middle and
lower purtions of the primary stems had rapid sprouting and vigorous carly
growth compared wich younger cuttings (upper portion of primarv and second-
ary stens); however, younger cuttings ylelded :signiticantly more commercial
roots/plant than older cuttings. Small cuttings (10 cm long) can reduce
crop establishment and vegetative development considerably, thus affecting
cutting production significantly. Cuttings slightly longer than those
recommended for commercial root production (20 c¢m) may be best to ensure
good vegetative growth and high cutting production, with no detrianental
effect on root pruduction. To obtain increased no. of cuttings/plart and
per hectare, vertical planting of 20-cm cuttings was superior to inclined
or horizontal planting. To obtain, a high no. of cuttings/unit area,
planting densities of up to 40 x 107 plants/ha should be used but if the
crop is ratooned, It is necessary to thin the regrowth to 1-2 shoots/plant.
If a good cutting and.root production is desired, it 1is advisable to plant
a density of 20 x 107 plants/ha. Single row cassava in monoculture suf-
fered no substantial changes In its cutting production potential when the
spatjal arrangement was changed from square to rvectangular while main-
taining plant density. However, in association with cowpeca, the rectan-
gular planting pattern minimized the competition between crops and was
decisive in maintaining an adequate vegetative growth and cutting produc-
tion in cassava. N and P fertilization is essential for the production of
high quality planting material in sufficient quantity; X had no significant
effect. P nutrition of mother plants plays a key role in high quality
stake production. especially 1if this planting material 1is to be sown on
acid low P soils. A deficient weed control affects in similar proportions
both production of cuttings and roots; therefore, it is neccessary to
maintain good weed control when both root and planting material production
are to be optimized. (Summary by EDITEC) DO2

0192
22786 CORREA, H.; BUENO, L.C. DE S.; PEREIRA, P.; VIEIRA NETO, J.C. 198l
Avaliacao do comportamento de quatro cultivares de mandioca (Manlhot
esculenta Crantz) em diferentes sistemas de conducao das plantas.
(Evaluation of the performarce of four cassava culrivars in systems with
plants differing 1in their number of stems). Clencla ¢ Pratica
5(2):119~128. Port., Sum. Port,, Engl., 5 Refs., T1llus.

Cassava. Cultivars. Cultivation. Climatic requirements. Rainfall data. Soil
physical properties. Stems. Statistical analysis. Agronomic characters.
Plant height. Productivity. Root productivity. Starch content. Dry wmatter.
Brazil.

Var. x no. of stems (l, 2, 3 or more) Interaction was studied in cassava
var. Sonora, Riqueza, Branca de Santa Catarina, and IAC-14-18, planted on a
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dark red Latosol in Lavras (MG, Brazil), from Nov. 1977 to June 1979. The
following agronomic parameters were evaluated: stand at harvest time, plant
height, av. no. of stems, stem diameter, uno. of tuberous roots, branch
yleld, fresh wt. of root ytield, root DM and starch content. Sonora and
Branca de Santa Catarina showed the highest root yields, fresh wt. of
roots, and starch contents. These var., besides Riqueza, showed the
greatest plant heights, branch yields, and root DM. For Riqueza, av. no.
of stems Increased with initial no. of stems while for Sonora, Branca de
Santa Catarina, and IAC-14-18, {t was not necessary to leave more than 2
stems/plant. The smaliest stem diameter was observed on the free growth
system (more than 3 stems/plant). The no. of tuberous roots was not
influenced by var. or no. of stems. (Author's summary) DO2

0193
20793 LEIHNER, D.E.; HOLGUIN V., J.; LOPEZ M., J. 1980. El coquito
(Cyperus rotundus L.) en el cultivo de yuca: interacclones y control.
[Purple nutsedge (Cyperus rotindus) 1in cassava: interactions and con-
trol]. Revista COMalFI 7(3-4):.-20. Span., Suwm. Span., Engl., 2 Refs.,
i1llus.

Cassava. Cultivation. Weeds. Weeding. Hoelng. Herbicides. Intercropping.
Colombia.

Recent  information on the biological balance between purple nutsedge
(Cyperus rotundus) and cassava {s analyzed; the possibilities of influenc-
ing this balanze to favor cassava are also studied. The slow initial
growth of cassava highly favors the development and propagation of C.
rotundus, resulting in competition between the 2 species during the lst
part of the cassava growth cycle, While competition for light may br of
Tittle importance, che alleiopathic effect and the large consumptica of
water and nutrients by the weed may be responsible for cassava product ion
losses. In cassava, mechanical control of C. rotundus continues to he che
most common pr ctice; however, this can aggravate the problem instead of
reducing 1it, Only mechanical control during the dry scason shows some
promise. Precemergence herbicides or preplanting Incorporated products
currently used in cassava are of limited and erratic effectiveness against
€. rotundus, but chemicals with fmproved effectiveness have been identi-
fied. 1In the arca of postemergence herbicides, glyphosate continues to be
the most effective. Since there is still no ideal control system, simple
practice, or single herbicide to control and finally erradicate ¢,
rotundus, investigation has focussed on integrated control measures that
combine mechanical, chemical, and cultural practices. Future {nvestiga-
tions will try to establish practical and economical integrated control
systems and at the same time determine the factors respunsible for vield
and quality losses In cassava due to C. rotundus, such as allelopathy and

competition for water and nutrients, (Author's summary) DO2

0194
23439 MOSANGO, M. 1983, Influences des plantes adventices sur les plantes
de culture: quelques résultats., (Effect of weeds on crop plants: some
results). Journal d'Agriculture Traditionnelle et de Botanique Appiiquée
30(1):35-48. Fr., Sum. Fr., Engl., 16 Refs., Illus. [Université de
Kisangani, Faculté des Sciences, B.P. 888, Kisangani, Zaire]

Cassava. Cultivation. Weeds. Productivity. Root productivity. Zaire,
The interrelationships between weed species and cultivated plants are

reviewed and aspects of competition are discussed with particular reference
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to the weed communities in the Kisangani region, Zaire, dominated by Bidens
pilosa, Mariscus alternifolius, and Imperata cylindrica in cassava.
(Summary by Weed Abstracts) D02

0195
23177 PANE, H.; SUNDARU, M. 1981. Increasing corn and cassava production
in Alang-alang area. In Rao, B.V.V., ed. Aslan-Pacific Weed Scilence
Society Conference, 8th., Bangalore, 1India, 198l. Proceedings. Bogor,
Indonesia, Central Research Institute for Food Crops. v.2,pp.159-163.
Engl., Sum. Engl., 5 Refs, [Central Research Inst. for Food Crops,
Jalan Merdeka 99, Bogor, Indonesia]

Cassava. Cultivars. Cultivatlon. Weeds. Weeding. Herbicides. Hoeing. Root
productivity. Maize. Indonesia.

Two expt, were conducted in Sukadana Substation, Lampung, Indonesia, during
the wet season of 1980-81. In the lst, several methods of tillage and weed
control were studled on maize. In the 2nd, expt. several weed control
methods were tested on cassava cv., Adira 1 and Adira 2. Direct application
of glyphosate at the rate of 3 1/ha in between rows of cassava at | and 3
mo., after planting gave the highest fresh wt. of roots among weed control
methods tested, High yield was also obtained from the plots which were
hand weeded oi1:ze at | mo. after planting followed by 3 1 glyphosate/ha at 3
mo. after plaiting. These treatments increased cassava yleld over hand-
weeded plots, It was also found that cassava cv., Adira 2 (with branches)
and cv. Adira 1 (with no bianches) had yield losses of about 71 and 82%,
resp., caused b weed competition. (Author's summary) DO2

0196
21498  PIANG, L.N. 1982. Suitability of five preemergence herbiclides for
cassava (Manihot esculenta Crantz). MARDI Research Bulletin 10(1):26-32.
Engl., S:m. Mal., Engl., 4 Refs., [Malaysian Agricultural Resecarch &
Development Inst., Food Technology Division, Bag Berkunci 202, Pejabat
Pos U.P.M., Serdang, Selangor, Malaysia)

Cassava., Cultivars, Cultivation. Fertilizers. Weeds. Weeding. Herbicides.
Plant injuries. Malaysia.

Two expt. were conducted to determine the suitability of 5 preemergence
herbicides for cassava. The lst showed that alachlor, fluometuron, and
oryzalin were safe to cassava at 1,5 kg/ha and produced a satisfactory weed
control. Applied at 1.5 kg/ha, diuron induced some phytotoxicity;
tebuthiuron gave a long and excellent weed control but induced severe
phytotoxicity. The 2nd expt. confirmed that alachlor, fluometuron, and
oryzalin were selective and had a wide margin of safety to cassava. Diuron
had been found to be partially selective and may not be safe if applied at
more than 1.5 kg/ha. However, it may be used in combination with alachlor
at a reduced rate. It 1s concluded that suitable herbicides for cassava
were alachlor, fluometuron, and oryzalin. (Author's summary) DO2

0197
22785 VASEY, D.E. 1983, Plant growth on experimental island beds and
nitrogen uptake from surrounding water. Agriculture, Ecosystems and
Environment 10(1):15-22, Engl., Sum. Engl., 24 Refs. [710 North 2lst
Street, Apt.5, Coeur d'Alene, ID 83814, USA]

Cassava. Cultivation. Water requirements (plant). Experiment design. N.
Nutrient uptake. Growth. Papua New Guinea.
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The cultivation of crops on raised planting surfaces surrounded by standing
water was investigated with Brachiaria mutica planted in pots from which
the roots could extend through the substrate to the standing water. The
total N levels of artificial ponds were higher in those exposed to sunlight
than in those which were completely shaded. iIn further studies with wet
and upland rice, Colocasia esculenta, Xanthosoma sagpitifolium, cassava,
sweet potato, maize, and Dioscorea alata, only €. esculenta grew normally,
(Extracted from summary by Ficld Crop Abstracts) DO2

0198
23443 YANGALL A., . 1981, Evaluacidn en rendimiento de cinco variedades
de yuea (Manihot esculenta) en sels épocas de siembra. (Yield evalua-
tion of five cas E;gvuriutius, planted at six different times). Teguci-
galpa, Honduras, Secretarfa de Recursos Naturales.  18p.  Span., Sum.
Span., 3 Refs., Illus,

Cassava. Cultivation, Timing. Planting. Harvesting. Productivity. Root
productivity. Sratistical analysis. Honduras.

At the Centro Universitario Regional del Litoral Atlantico (Honduras), 6
planting times (March, May, July, Sept., Nov., and .Jan.) were evaluated
during 1980-81 with 5 cassava var. (Iti,, Valenca, San Andrés, Mexico 59,
and Guaymas 323) 1n a lLatin square exptl. design. Two harvest dates, at 8
and 10 mo., were evaluated as additional information. Yields showed highiy
significant diferences tor planting and harvesting times, The best planting
seasons were May and March with low rainfall and the worst, Nov. (high
rainfall), Yields at 10 wo. exceeded those at 8 mo. by 37.27%, There were
highly sfgnificant differences for var. Guaymas 323 was the highest
yielding var, with 20,07 and 28.03 t/ha at 8 and 10 mo., resp., whercas
Valenca gave the lowest ylelds (12.7 and 17,03 t/ha, resp.). This latter
var. was susceptible to thrips (Frankliniella willjamsii), (Author's
summarv. Trans. by L.M.,F,) Dno?

See also 0175 0178 0180 0184 0187 0188 0245 0289 0290
0292 0293 (41302 0303 0304

DO3 Energy Productivity and Yields

0199
23410 CENTRO INTERNACIONAL. DE  AGR1CULTURA TROPICAL. CASSAVA PROGRAM.
1984.  Reglonal trials. In . Annual Reports for 1982 and 1983.

Cali, Colombia. pp.165~170, Engl. [CIAT, Apartado Aéreo 6713, Cali,
Colombia]

Cassava. Cassava programs. Cultivars. Selection, Root productivity, Techno-
logical package. Technology. Ecosystems., Colombia.

The 8th cycle of reglonal trlals for promising selections of CIAT's Cassa'a
Program was completed in 1982 under fmproved low {nput technology at 9
Colombian sites. The global av, yield of all trials, including all var.
planted at all sftes, was 8.2 t of dry roots/ha at 12 mo. (almost 3 times
the Colomblan av.). The av. vield of the best local cv. was 5.9 t/ha
(almost double the national av.), confirming the fact that by adopting
simple but improved agronomic practices, yield can be increased 100% for
all existing cv. Yield can be improved up to 200% compared with the
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national av, Ly adopting simple improved technology and CIAT selections (I
Col 1684, CM 516-7, CM 50737, CM 489-1, CM 922-2). The av. yleld of the
best performing CIAT selection at each site was 10.9 t/ha (4007 of the
national av. regardless of ircigation, fertilizers, and chemical control of
diseases and insect pests under a broad range of environmental conditions).
Data of 8 yr indicate that CIAT genotypes are a useful source of varfabil-
ity for sclection in at least 3 edaphoclimatic zones. CIAT genotypes were
of little value in Popayan, Pereira, CIAT-Quilichao, and Flovencla, indi-
cating that more breeding efforts are required for these arcas. M Col 1684
has demonstrated wide adaptation as well as good stability, (Summary by
EDITEC) D03

0200
22091 GOMEZ, G.; VALDIVIESO, M. 1984. Cassava for animal feeding: effect
of variety and plant age on production of lcaves and roots. Animal Feed
Sclence and Technology 11(1):49-55, Engl., Sum. Fngl., 18 Refs.
[Centro Agrondmico Tropical de Tnvestlgacldn y Ensefianza, Apartado 7170,
Turrialba, Costa Rica)

Cassava, Cultivars. Bitter cassava., Sweet cassava. Timing., Harvesting.,
Composition. Protein content. Dry matter. Cassava chips. Cas<ava lcaves
(vegetable). Colombla,

Two cassava var., CMC-40 (low-cyanide) and CMC-84 (high-cyanide), were
grown under similar edaphoclimatic conditions and evaluated monthly at 4
plant ages (mo. 9-12) for thgir production of leaves and roots as animal
feeds. Sample arcas of 560 m“/var. were harvested at each plant age. Max,
leaf production occurred at 1l mo. and reached 1.17 and 1.8% DM/ha, with
av. CP contents of 27.4 and 25,17 on DM basis, for var. CMC-40 and CMC-84,
resp. Whole roots were processed and chips were sun-dried. DM content of
whele roots and estimated total dried chip production were lower for var.
CMC-640 (33.2% pM; 8.9 t/ha) than for var. CMC-84 (3B8.9% DM; 10.1 t/ha).
Plant age had little effect on dried chip production of CMC-40, but pro-
duction of var. CHMC-84 Increased with age, reaching a max. of 12 t/ha with
l~yr-old plants. The av. chemical composition of dried chips is presented.
(Author's summary) DO3

0201
22783 0'HAIR, S.K.; LOCASCIO, S.J.; FORBES, R.R.; WHITE, J.M.; HENSEL,
D.R.; SHUMAKER, J.R.; DANGLER, J.M. 1983. Root crops and their biomass
potential in Florida. Soil and Crop Science Society of Florida Procced-
ings 42:13-17. Engl., Sum. Engl., 27 Refs., T[llus. [Agricultural
Research & Education Center, Florlda State Univ,, Homestead, FL 33031,
USA]

Cassava. Cultivars. Harvest Index. Fnergy productivity. Productivity. Root
productivity. Sweet-potatoes. USA,

Turing trials in Florida, USA, the HI, total plant yield, and kcal produced
daily/ha of cassava cv. CMC 40 were 0.79, 11.4 t/ha, and 14 x 10 s resp.
These data are discussed and compared with the ones obtained for sweet
potato, chicory, and other crops. Likewise, future research needs are
c¢iscussed. (Summary by M. de W.) 0103

See also 0156 0157 0159 0161 0163 0166 0168 0175 0180
0182 0190 0195 0198 0223 0244 0245 0292 0301
0302 0303 0304



D04 Postharvest Studies

0202
23411 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. CASSAVA PROGRAM,
1984. Cassava utilization. In . Annual Reports for 1982 and 1983,
Cali, Colombia. pp.171-180. Engl., Illus. [CIAT, Apartado Aéreo 6713,
Cali, Colombia]

Cassava. Cassava programs. Development. Economics. Marketing. Drying. Solar
drying. Cassava chips., Animal nutrition. Poultry. Swine. Cassava meal.
Roots. Dererioration. Storage. Colombia.

The semicommercial phase of the pilot project for the production, process-
ing, and marketing of cassava on the Atlantic Coast of Colombia was
completed. Natural drying of cassava is a technically, economically, and
socially feasible agroindustrial activity offering the advantages of:
promoting technology that {is rapidly adopted by farmers; stimulating the
formation and integration of groups or associations of farmers that carry
out production, processing, and marketing activities; and encouraging the
continuous, active, and integrated participation of institutions 1involved
in rural development projects. Efforts on the cvaluation and introduction
of modifications for the processing of cassava chips in the natural drying
pilot plant in Betulia (Sucre, Colombia) continued to improve drying
efficiency and plant operatior. as well as the development and evaluation
of a through circulation drier for cassava chips in a joint project with
the U. del Valle, Under CIAT conditions, the system allows cassava chiqf to
be dried for 48 continuous hours at - oading ,density of 125 kg/m° of
drying floor, with an airflow rate of 18 m”/min/m° of drying floor. Feeding
trials with broilers indicate that whcle roots of high HCN var. can be used
safely 1f they are adequately processed (sun-drying of whole root chips).
The satisfactory results obtained with broiler. ted with diets containing
20-30% CM with 300 ppm HCN indicate that the limit of HCN of 100 ppm set by
the EEC for dried casrava products should be recvaluated. The inclusion of
CM at a level of 20% for broilers has produced the best biological and most
economic results, simiiar or slightly better than those obtained with a
commercial balauced feed. The combination of 3 protein sources (SBM, fish
meal, and cottonseed meal) {in balanced diets with 20% CM has produced
better performance of broilers than the use of only 1 or 2 protein sources.
Feeding trials with growing pigs and lactating sows and their litters have
also shown that the CM from whole roots of high HCN var. can be used at
levels of 30-40% with good results. A spectrophotometric assay to detect
scopoletin was developed and a positive correlation was found between
scopoletin content 1in root parenchyma 2 days after harvesting and the
degree of physiological deterioration. There is a close relationship
between scopoletin content and mechanical damage of roots. 1n general, root
DM content {s directly related to deterioration. Although resistance to
physiological deterloration can be obtained through preharvest pruning or
postharvest curing, medium-term storage can only be achieved through the
control of the secondary microbial deterioration that generally starts 5-7
days after harvest. Roots treated with potassium sorbate showed no micro-
bial growth even after 2 wk, of storage. These treated roots were stored in
plastic bags to obtain curing conditions. Storing 1-ots in plastic bags
with holes allowed storage for up to 4 wk. with no need for the sorbate
treatment. (Summary by EDITEC) DO4

0203
23423 CENTRO INTERNAC1ONAL, DE AGRICULTURA TROPICAL. CASSAVA PROGRAM. 1984,
Cassava utilization. In . Annual Reports for 1982 and 1983,
Call, Colombia. pp.477-486. Engl., Illus. [CIAT, Apartado Aéreo 6713,
Cali, Colombia]
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Cassava. Cassava programs. Roots. Deterioratioa. Storage. Technological
package. Costs. Economics. Solar drying. Drying. Cassava chips. Colombia.

During 1983, the utilization section of CIAT's Cassava Program worked on
fresh cassava deterioration and storage, and on cassava drying. Roots
stored in sealed bags with no perforations and treated with thiabendazole
only showed less than 5% losses due to microbial deterioration after 2 wk.
Roots stored 2 h after harvesting had curing process 100% effective while
roots stored with a 4 h delay suffered 30-40% losses due to physiological
deterioration. Therefore, storage should be carried out on or near the farm
to avold delays; packing should be done in shaded areas. Changes in quality
of roots stored during 2 wk. were min. On-farm trials were initiated to
test this storage method in the area of Rozo, Valle (Colombia); the results
obtained are comparable with those obtained at CIAT. Farmers are interested
in this method, which it integrated into the system would greatly benefit
the fresh root market in Colombia. The capacity of the cassava processing
pilot plant on the Atlantic coast of Colombia was increased. During 1983
the construction of 6 additional drying plants was initiated, In the
process of developing a through circulation dryer, several materials were
evaluated to substitute the concrete blocks of the solar collector. The
efficiency of the collector using rlver boulders or corrugated iron shects
was similar at 3 airflow rates, with similar increases in the drying temp.
over the ambient temp. In terms of costs, the 2 alternatives appear to be
similar, but the transportation cost of boulders could limit their use to
specific locations. A Brazilian-type chipper that produces rectangular bars
is being evaluated. Initlal results indicate that the gcometry of the chips
is a significant improvement over that of chips produced by the Thai-type
machines. (Summary by EDLTEC) D04

0204
22788 HIRL3E, S.; DATA, E.S.; QUEVEDO, M.A.; URITANI, I. 1984, Relation
between respiration and post-harvest deterioration in cassava roote.
Japanese Journal of Crop Science 53(2):187-196. Engl., Sum. Engl., Jap.,
21 Refs., Illus. [Philippine Root Crop Resecarch & Training Center,
Visayas State College of Agriculture, Baybay, lLeyte, Philippines]

Cassava. Cultivars. Roots. Cortex. Swect-potatoes. Storage. Pruning.
Deterioration. Plant physiological processes. Plant respiration. Philip-
pines.

Expt. were carried out to study changes In respiration in cassava root
pleces or tissue blocks in relation to physiological deterioration (PD),
and to elucidate the effects of pruning on PD. Cassava cv. used were Golden
Yellow, Hawaiian-5, Kadabao, Cambodia, CCS-1984, and CCS-167; sweet potato
was used as control. When root pieces were artificlally wounded, the
respiratory rates reached a peak 1 day after harvest, followed by a max.
peak 5-6 days later; the respiratory rate of intact roots was lower than
that of the injured roots. The respiratory response of sweet potato was
different from cassava; high rates were observed soon after harvest, and
then decreased gradually without any noticcable peaks during the 4 days
after harvest. Var. differences in respiratory rates of cassava roots werce
observed; cv. Golden Yellow and Kadabao showed a much higher resplratory
rate than cv. Hawailan-5. No significant difference in the deterioration
degree between intact and injured roots was seen; root pieces with high
degree of PD showed higher respiration rates than the roots with low degree
of PD. After 4 days of storage under low or high humidity conditions, the
wt. losses were 2.92 and 0.88%, resp. Roots of pruned plants deteriorated
more slowly than the unpruned control; no difference in the respiratory
rate between the former and the latter was scen. (Summary by M. de W.) D04
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0205
22798 RICKARD, J.E.; GANAN, P.B. 1983, The development of occlusions in
cassava (Manihot esculenta Crantz) root xylem vessels. Annals o’ Botany
52(6):811-821, Engl., Sum. Engl., 53 Refs., Illus. [Tropical Development
& Research Inst., 56-62 Gray's Inn Road, London WCIX 8LU, England)

Cassava. Roots. Deterioration. Plant physiology. Biochemistry. Laboratory
experiments. Plant tissues, United Kingdom.

Cassava roots exposed to physiological stress arising from wounding,
respond by forming colored occlusions in the xylem vessels and producing
chemically similar deposits in the storage parenchyma. Colorless occlusions
consistlng of 1ipids, carbshydrates, and phenols, including leucoantho-
cyanidins and catechins, were present in a limited no. of xylem vessels in
freshly harvested cassava roots. These occlusions were found to increase
in frequency in injured roots especially when stored at low humidity,
Concurrent with the appearance of colored products in the xylem vessels,
there was a loss of response to tests for phenols, but an increase in
lignin-like matertal. However, the presence of lignin in these occlusions
was not substantiated; the lignin-like responses were probably produced by
condensed tannins with lignin-like properties formed by the polymeriza-
tion/condensation of catechins and leucoanthocyanidins, Observed increases
in polyphenol oxidase and peroxidase activities could be related to such
reactions. (Author's summary) DO4

See also 0209

EO0  PLANT PATHOLOGY

0206
22995 RODRIGUEZ M., S. 1982, Actual reglamentacidn cuarentenaria en rela-
cidn .un semillas sexual y asexual de yuca (Manihot esculenta)., (Present
quarantine measures in relation to cassava sexual and asexual seeds).
Clen:ia y Técnica en la Agricultura: Viandas Tropicales 5(1):37-47.
Spa.:., Sum. Span., Engl., 6 Refs.

Cassava. Seed. Cuttings. Diseases and pathogens. Pests. Quarantine mea-
sures. Cuba.

Current quarantine regulations in Cuba, regarding cassava sexual and
asexusal seed, are analyzed. In addition, the policy regarding multipli~-
cation and handling of these materials after thelir introduction for release
to farmers is diccussed and available resources and infrastructure for the
phytosanitary phase of this control are glven. Aspects that require further
study to assure the successful introduction and generalization in the
large-scale production of the genetic materials are identified. \Author's
summary) EO0Q

0207

23181 SINGH, K.G. 1982. Harmonisation and effectiveness of plant quarantine
legislations and reglonal cooperation in the ASEAN Region. 1In Heong,
K.L.: Lee, B.S.; Lim, T.M.; Teoh, C.H.; lbrahim, Y., eds. International
Conference on Plant Protection in the Tropics, Kuala Lumpur, Malaysia,
1982, Proceedings. Kuala Lumpur, Malaysian Plant Protection Soclety,
pp.647-658. Engl., Sum. Engl., 6 Refs. [ASEAN Regional Plant Quarantine
Centre & Training Inst., Serdang, Selangor, Malaysia]
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Cassava. Pests. Diseases and pathogens. Quarantine measures. Legal aspects.
Cassava brown streak virus. Cassava African mosaic virus. Cassava mosaic
virus, Sphaceloma manihoticola. Mononychellus tanajoa. Frog skin disease.
Mycoplasmoses. Tetranychus urticae. 0ligonychus peruvianus. Asfa.

The ASEAN (Assoclation of Soucheast Asian Nations) region has a diverse set
of rules and regulatfons governing plant quarantine. Through the establish-
ment of the ASEAN - Plant Quarantine Centre and Training Institute (PLANTL)
efforts have been made to standardize treatment procedures and action plans
formulated in the chance introduction of exotic pests and discases. PLANTI
has been given the responsibility of carrying out training and research,
and to act as a reference center for ASEAN. Training of the regional
officers would be through short- and medium-term courses. It has been
emphasized that in the area of plant protection, regional action is abso-
lutely essential. Pests are known to cross barriers or geographical bound-
aries with ease, Malaysia has been a forerunner in the establishment of a
no. of plant protection measures inciuding the ANRPC SALB (South American
Leaf Blight) Agreement. A list of pests A, of quarantine importance not
yet introduced in the ASEAN region, and o» Present in 1 or more ASEAN
countries, is given. (Author's summary) EOO

See also 0288
E02 Bacterioses

0208
22800 ATHAYDE, J.T.; ROMEIRO, R. DA S. 1983. Atividade biologica do exopo-
lissacarfdeos de Xanthomonas campestris pv. manihotis. (Biological
activity of the exopelysaccharides of Xanthomonas campestris pv.
manihotis). Fitopatologia Brasileira 8(3):485-490. Port., Sum, Port.,
Engl., 29 Refs. {Empresa Capixaba de Pesquisa Agropecudria, Caixa Postal
391, 29,000 Vitoria-ES, Brasil]

Cassava. Cultivars. Xanthomonas campestris pv. manihotis. Laboratory
experiments. Research. Shoots. Symptomatology.

A crude preparation of the exopolysaccharide of Xanthomonas campestris pv.
manihotis was obtained by growing the pathogen on solid culture medium for
30 h at 28°C. Bacterial growth was then placed in phosphate buffer solution
and the suspension was centrifuged at 10,000 g/20 min. Ethanol was added
to the supernatant to 70% concn. obtaining a white precipitate that was
dialyzed against distilled water. The dialysate was considered the crude
preparation of the exopolysaccharide. Shoots of cassava cv. Chagas and
Braquinha were used to test the biological activity of the crude exopoly-
saccharide. The basal part of shoots was immersed in different dilutions
of the crude exopolysaccharide. The time for wilting to occur was inverse-
ly proportional to exopolysaccharide concn. Turgescence recovery was
observed when 0.5 cm of the basal part of the shoots was removed and the
shoots were transferred to distilled water. (Author's summary) FEO2

0209
22077  YERNANDEZ M., J. 1984, Efacto y caracteristicas de algunos aisla-
mientos de rizobacterias fluorescentes en genotipos de yuca (Manihot
esculenta Crantz). (Effect and characteristics of some fluorescent
rhizobacterial isolates on cassava genotypes). Tesis Ing.Agr. Palmira,
Universidad Nacional de Colombia. 80p. Span., Sum. Span., Engl., 5l
Refs,, Illus.
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Cassava, Clones. Pseudomonas. Isolation. Identification. Biochemistry.
Inoculation. Cuttings. Root productivity. N. P. K. FErwinia carotovora.
Roots. Deterioration. Statistical analysis. Research. Colombia,

Selected fluorescent strains of Pseudomonas spp., isolated frem the rhizo-
sphere of cassava plarts growing in different regions of Colombia, produced
statistically significant increases in the fresh wt. of roots and improved
health (decreased incidence of root rots) when scedlings or cuttings of
clone CM 523-7 were inoculated before planting, at different concn. and
intervals of application. Inoculation of roots of susceptible cassava
clone CMC-40 by fmmersion in bacterial suspensfons before storage, consid-
erably reduced the microbial deterioration and external growth of fungi
which normally occur on storing cassava roots. No significant effect of
the inoculation on the NPK content of the leaf was observed. 1In vitro
antibiosis, caused by selected stralns of the fluorescent rhizobacteria,
was observed against various bacterial pathogens which cause root rots,
such as Erwinia earotovora pv. carotovora. Selected fluorescent Isolates
were tested and  characterized  taxonomically using Bergey's manual:
Pseudomonas putida (isolaves F-44, F-64, F-61, F-71, F-~56) and P.
fluorescens (isolate F-87). The presence of large populations of untago-
nistic, fluorescent rhizobacteria around the roots seems to be related to
the growth and health promotion effects found In cassava plants. These
biological effects could be of great importance in increasing the world
production and vield of cassava. (Author's sunmary) FEO02

0210
23444 MUSERE, E.; [TROTUN, T. 1983, In vitro inhibition of growth of
Xanthomonas campestris pathovar manihotls b antagonists. Fitopatologia
Brasileira 8(3):467-472. Engl., Sum. Eng ., Port., 9 Refs. [Dept. of
Agricultural Biology, Univ., of Ibadan, 62550 Ibadan, Nigeria]

Cassava, SXanthomonas campestris pv. manihotis. Laborctory experiments.
Research. Culture media. Discase control,

Three isolates of Bacillus cereus and 2 of B. subtilis were used against
Xanthomonas campestris pv. manilhotis on agar plates to detect possible
antagonlism,  All isolates of both bacteria were antagonistic to this
important pathogen of cassava. Both antagonistic bacteria grow so fast
that they gave no chance for X. campestris pv. manihotis to develop on agar
plates. This is a desirable quality for future field work. On dry surfaced
agar plates, colonies of X. campestris pv. manihotis were rough in the
presence of B. cereus, whereas a clear zone of inhihition was caused by B.
subtilis. B. cereus and B. subrillis have been found to be normally present
on cassava leaves in the field and may be useful in keeping down the
population of the pathogen living epiphytically on cassava leaves. Also,
Penicillium sp., P. purpurescens, Aspergillus niger, and A, tamarii were
used to antagonize the pathogen on  agar plarcs. Both species of
Penicillium gave the best and most stable zones of {nhibition. The effects
of the antagonists used in this study were nelther due to a lowering of pH
of the medium nor to nutrient deprivation, but probably to the production
of antimicrobial substinces. (Author's summary) EOZ

0211
23062 PADRON, J.; CORREA, 5. 1983, Comportamicento de un grupo de varieda-
des de yuca (Manihot sculenta) frente a Xanthomonas manihotis. (Perfor-
mance of some cassava varieties in relation to Xanthomonas manihotis).
Centro Agricola 10(3):105~114. Span., Sum. Span., Engl., 8 Refs.

Cassava. Cultivars. Xanthomonas campestris pv. manihotis. Plant 1injuries.
Statistical analysis. Cuba.
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The behavior of the collection of cassava var., of the U. Central de las
Villas, Cuba, in the presence of Xanthomonas campestris pv. maniliotis, was
studied. Each var. was planted in a plot of 40 plants, under strong and
uniform natural infection conditions during the perfod analyzed. Also, cuts
of the leaf tips were artificlally inoculated with a bacterial culture. The
damage observed in each var., was recorded at monthly Intervals and double
classification and varfance analyscs were made. Values of simple corre-
lation between the damage caused in each var., the response to fnoculation,
shoot death, dicback, and foliage lesions were estimated.,  (Extracted from
author's summary) EO2

0212
22993 PINO A., J.A. 1982. Enfermedades y plagas transmisibles por semillas
sexual y asexual de yuca en Cuba. Medidas cuarentenarias para evitarlas.
(Discases and pests transmissible through sexual and ascxual cassava
seeds in Cuba. Preventive quarantine measures). Clencia y Téenica en la
Agricultura: Viandas tropicales 5(1):7-20. Span., Sum. Span., Engl.,, 17
Refs.

Cassava. Sced. Cuttings. Diseases and pathogens. Pests, Quarantine mea-
sures, Cuba,

Discase and pest problems In Cuba are outlined as well as the infrasctruc-
ture ecxisting for phytosanitary control. The procedure to be followed
regarding traunsfer, and later reproduction, of sexual and ascxual cassava
seeds 1s irdicated and several measures that restrict the entry of harmful
agents Into the country are given. (Extracted from author': summary) E02

0213
23449 TRUJILLO, G.E.; SUBERO, L.J.; LUCLANIL, .J. 1982, Afublo bacteriano
de la yuca en la zona central del pals, (Cassava bacterial blight in
the central zone of Venezuela). Revista de la Facultad de Agronomia
(Venezuela) 12(3-4):235-248. Span., Sum. Span., Frgl., 15 Refs., IIlus,
[Univ, Central de Venezuela, Facultad de Agronomia, Maracay, Venczuelal]

Cassava. Xanthomonas campestris pv. manihotis. Isolation, Identification.
Venezuela.

Cassava plants showing angular spots necar leaf veins, wilting of young
shoots, dieback, or canker formation of lignified stem parts, were found in
fields at the Saman Mocho exptl. station in the state of Carabobo, Venezue-
la, and at U, Central de Venczuela In the state of Aragua. The pathogen
was 1solated and identified as the bacreria XNanthomunas campestris pv.
manihotis, causal agent of CBB. This diseasc was thought to be restricted
to the eastern Venezuela. This 1s the lst report of its Incidence in the
central zone, constituting a serious threat to cassava crops. (Author's
summary) EO2

0214
22696 UMEMURA, Y.; KAWANO, K, 1983, Flcld assessment and inheritance of
resiscance to cassava bacterial blight. Crop Science 23(6):1127-1132.
Engl., Sum. Engl., 12 Refs., Tllus. [C1AT, Apartado Aéreo 6713, Cali,
Colombial

Cassava. Cultivars. Cultivation. Soil physical properties. Planting. Seed.
Cuttings. Fertilizers. N. P, K. Zn. Xanthomonas campestris pv, manihotis.
Inoculation. Plant breeding. Sclection. Root productivity., Resistance.
Colombia.
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CBB, caused by Xanthowonas campestris pv. manihotis, caused 18-92% yield
reduction on susceptible cassava clones relative to resistant clones
depending on location, planting time, and level of simultaneous infection
by superelongation disease (Elsinoe brasiliensis) in expt. carried out in
the Llanos Orientales, Colombia. Root DM content of susceptible clones was
much lower than that of resistant clones. Susceptible clones did not
produce cuttings for the next planting. No cassava clone under study was
immune to CBB. Cv. order of resistance was stable over years. The CBB on
leaves of resistant clones spread slowly while on susceptible clones 1t
spread rapidly causing defoliation and death of stem. Resistance appeared
to be a quantitatively inherited trait (h" = 0.63) largely controlled by
additive genetic factors and it was not negatively correlated with yielding
ability per se. Cassava resistance to CBB is highly effective in minimiz-
ing damage caused by the discase, and the use of resistant parents in
hybridizations, combined with simple phenotypic field selection under high
natural disease pressure, should effectively improve resistance of cassava
cv. (Author's summary) EO2

See also 0165 0170 0187 0206 0218 0242 0297

EO03 _Mycoses

0215
22794 ADISA, V.A. 1983. Surface mycoflora of Manihot esculenta and M.
utilissima tubers 1in Nigeria. indian Phytopathology 36(3):533-538.
Engl., Sum. Engl., 7 Refs. [Dept. of Botany, Univ. of Ibadan, Ibadan,
Nigeria]

Cassava. Roots. Deterioration. Moulds. Isolation. Analysis, ldentification.
Aspergillus. Penicillium. Botryodiplodia theobromae. Monolinia fructicola.
Sclerotium rolfsii. Rhizopus. Rhizopus stolonifer, Fusarium. Phytophthora.
Mucor. Cercosporidium henningsi{. Nigeria.

Fifteen fungi were isolated from the surface of roots of Manihot esculenta
and M. utilissima collected from 10 states of Nigeria. Some of these fungi
caused deterioration of cassava roots on inoculation. There was an Increase
in the no. and % occurrence of fungi as the time after harvest for taking
the root sample increased. (Author's summary) E03

0216

22334 BOHER, B.; DANIEL, J-F.; FABRES, G.; BANI, G. 1983, Action de
Pseudotheraptus devastans (Distant) (Het. Coreidae) et de Colletotrichum
glocosporioides Penz. dans le développement de chancres ¢t la chute des
feuilles chez le manioc (Manihot esculenta Crantz). [The effect of
Pseudotheraptus devastans (Het. Coreidae) and Colletotrictium
loeosporioides on the development of cankers and leaf shedding in
cassaval. Agronomie 3(10):989-993, Fr., Sum. Fr., Engl., 8 Refs.,
Illus, [0Office de la Recherche Scientifique et Technique Outre-Mer,

B.P. 181, Brazzaville, Congo]

Cassava. Glomerella cingulata. Pscudotheraptus devastans. Insect biology.
Symptomatology. Congo.

In expt. conducted in Congo, the role of the coreid Pseudotheraptus
devastans and the fungus Glomerella cingulata (Colletotrichum
glocosporioides) in the cassava candlestick disease (anthracnose), was
demonstrated. Histopathological studies showed that the fungus was present
on the stems in the latent form, and that penetration was induced hy :he
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lesion that followed inscet puncture; initial lesions then extended as a
result of the colonization of cortical parenchyma and vascular tissues by
G. cingulata. The spread of the discase was correlated with Increase in the
population of P. devastans. The insect has also been reported as a pest of
coconut trees; general information on its biology, as well as a key to
differentiate it from other corcids present in cassava, Mirperus torridus
and Homococerus sp., are given. 1llustrations of the adult and 1st instar
larvae are provided, and the symptoms and development of the disecase are
described. (Author's summary) EO3

0217
23406 CENTRO INTERNACIONAL DE AGRICULTURA TROUICAL. Waliava PROGRAM, 1964,
Pathology. 1In . Annual Reports for 1982 and 1983, Cali, Colombia.

pp.97-114. Engl., Illus. [CIAT, Apartado Aéreo 6713, Cali, Colombia)

Cassava. Cassava programs. Mycoses. Sphaceloma manihoticola, FElsinoe
brasiliensis. Chcanephora curcubitarum. Culture media. Diplodia. Frog skin
discase., Aleurotrachelus socialis. Cassava Caribbcan mosaic virus.
Mycoplasmoses. Disease control. Sced. Ecosystems, Colombia,

The causal agent of the superelongation disease was identified in its
sexual stage as Elsinoe brasiliensis and in its asexual stage as Sphaceloma
manihotis (= E. jatrophae). Research on host/pathogen interaction indicated
that the destruction of the stem cuticle significantly inereases symptom
severity. Pathogenic specialization could exist; GA appears to have lictle
potential as a :lertion tool. to identify ficld resistant cv., but the
hormone appears to provide the pathogen with an advantage since it induces
its growth and increases the amount of susceptible young tissue. A highly
significant and negative correlation was seen between the yield of cuttings
produced by all clones and superelongation severity in cach clone under
monoclonal and multiclonal systems; the results demonstrate the importance
of superelongation disease 1in determining root and cuteing ylelds. The
culture media which produce max, production of the characteiistic struc-
tures of Choanephora curcubitarum are {ndicated. ihe artificial finocula-
tion of this pathogen showed that penctration only occurs through foliar
wounds. 1n Media Luna, plant germination and establishment increased when
cuttings visually selected among plants produced through meristem culture
techniques and treated cuttings (captan/carbendazim, 3000 ppm cach) were
used against Diplodia root rot. Frog skin disease symptoms occurring on
roots are described. The transmission of the causal agent to healthy
cassava plants has only been possible through grafting under greenhouse
conditions. Aleurotrachelus socialls (500/plant) caused 100% transmission
of frog skin disease, suggesting that among the whitefly population the no.
of vectors is relatively low. Partieles observed under electron microscopy
are described. The Caribbean mosalc virus caused vield reductions of
approx. 38.5% in var. Secundina. Virus-like particles have been fsolated
but it has not been possible to infect healthy cassava with the isolated
virus. A specific antiserum has been produced and is presently used for
serological detection in infected plants. Antholysis has be-n observed in
certain cassava plants for over 3 yr. Recent expt. have demonstrated that
cuttings obtained from plants affected by antholysis perpetuate the disease
to the following generation suggesting the presence of a transmissible
pathogen. Fresh tissuc sections stained with Diencs' stain showed the
presence of a darkly stained mycoplasm-like material in the phloem of the
diseased peduncle; ultrafine sections of the same tissues showed pleo-
morphic mycoplasm-like organisms (spherical, but they also have ovoid and
elongated forms). In screening for genotypr evaluation, planting material
of similar quality should be used as well as clean planting material to
obtain high yields. Devoting a plot within the farm exclusively to the
production of planting material will help the farmer to obtain high quality
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cuttings. To control fungal/bacterial contamination on/in cassava seeds and
their further dissemination, and to fmprove seed germination, heat must be
applied (120 s of microwave exposure or 14 days at 60°C in electric ovens)
as well as fungicides (f.e. thiram or captan + carboxin) applied after
collection. Results of ecosystem studies related to persistence, presence
of discascs and pests, and av, yilelds, are discussed. (Summary by FEDITEC)
EO03

0218
23419 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. CASSAVA PROGRAM. 1984,
Pathology. In . Annual Reports for 1982 and 1983. Cali, Colombia.

pp.371-399. tngl., Illus. [CIAT, Apartado Adreo 6713, Call, Colombia]

Cassava. Casgsava programs. Sced. Mycuses. Cuttings. Viroses. Fcosystems,
Roots. Deterioration. Biological control. Colombia.

During 1983, rescarch conducted by the pathology scection of CIAT's Cassava
Program focused on 4 types of pathological problems: botanfeal seced patho-~
gens,  pathogens  affecting  vegetative propagation material, pathogens
affecting the crop during the growth cycle, and pathogens of preharvest
root rotsi. Besides Xanthomonas campestris pv., manihotis and Colletotrichum
spp., other pathogens were detected in botanical sced ineluding Penicillium
sp., Neurospora sp., Fusarium sp., Cladosporium sp., Aspergillus sp.,
Rhizopus sp., and Diplodia manihotis. The selection of cuttings with good
agronomic characteristics was found to be more fmportant than fungicidal
treatments for yleld production. A new viral problem found thils year is
described. The economic importance of latent viruses detected in symptom-
less clones is being investigated., Frog skin discase appears to be induced
by a complex of viral agents. The Caribbean mosaic appears to be a reaction
to a complex viral infection and/or the existence of several endemic vival
problems in the arca. Rescarch on discase complexes in Carfmagua emphasize
the need to conduct field cevaluatfons to fdentify genotypés with multiple
resistance in order to obtain yiceld stabilltv, Planting at the beginning of
the ralny scason faciiftates the fdentification of clones with this type of
resistance, Different discase and pest complexes were also fdentified in
each edaphoclimatic zones: {n cdaphoclimatic zone 1, Diplodia stem rots,
Choanephora leaf blight, root rots, bhrown leat spot, and mites; in edapho-
climatic zome 11, supcerelongation discase and wmealybugs; in edaphoclimatic
zone 117, mites; and fo edaphoclimatic zone V, mites and seale insccts,
There 1s a group of fluorescent Pscudomonas strains that  Induce root
development, which appears to be related to the inhibitory effect on the
population of detrimental microorganisms in the rhizosphere; there appears
to be no nutritional effect or ft s too low., Results to date are encour-
aglng and indicate a promising biological control tor root rots commonly
found in any cassava plantation. (Summary by EDITEC) FO3

0219

22715 MAKAMBILA, C. 1984, Epidemiology of anthracnose in cassava, In
Terry, E.R.; Doku, FE.V.; Arcene, O.B.; Mahungu, N.M., eds. Triennfal
Symposium of the International Society tor Tropfcal Root Crops-Africa
Branch, 2nd., Douala, Cameroon, 1983, Tropical root crops: production
and uses In Africa; proceedings. Ottawa, Capnada, International Develop-
ment Research Centre. pp.73-78. ¥Engl., Sum. Engl., 6 Refs., Illus,
[Univ. Marien Ngouabi, B.P. 69, Brazzaville, Congol

Cassava. Cultivars., Glomerella manihotis. Glomerella ecingulata. Stems,
Inoculation, Rainfall data. Symptomatology. Congo.

The symptoms of anthracnose fnduced by Colletotrichum manihotis (C.
glocosporloides) were studied using cither stem fragments or whole cassava
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plants artificially {noculated. The symptoms develop on tissue that has
become necrotic because of insect (Pscudotherapus devastans) bites and
becomes the germination sit: for conidia from the pathogenic agent.
Factors, such as RH, the type of inscct-caused Injury, insect populations,
and stem lignification were investigated te determine thelr ~ffect on
disease development. (Author's summary) E03

0220

22717 MUIMBA-KANKOLONGU, A.; ADENLJI, M.O.; TERRY E.R. 1984. Susceptribil-

ity of cassava to Colletotrichum manibkstis. 1. Terry, F.R.; Doku, E.V.;
Arene, O0.B.; Mahungu, N.M., eds, Triennial Symposium of the Inter-
national Society for Tropical Root Crops-Africa Branch, 2nd., Douala,
Cameroon, 1983, Tropical voots crops: production and uses in Africa;
proceedings. Ottawa, Canada, International Development Research lJentre,
pp.82-85. FEngl., Sum. Engl., 5 Refs., Illus. [Programme National Manioc,
B.P, 11635, Kinshasa, Zalrel

Cassava. Cultivars. Colletotrichum manihotis. [Inoculatlon. Stutistical
analysis, Ecology.

Studies wern conducted to determine how inoculum conen., pathogen viru-
lence, cassava hosts, insect mediation, planting time, and location {nflu-
ence  the suseeptibility  of  cassava  to  anthracnose (Colletatrichum
manihotis). Results indicated that the severity of infection is ddrectly
related to {inoculum concn., and virulence of the isolate, althcugh no
specific races were identified among the fsolates. A latent phasc of C.
manihotis exlsts, during which its acervull can be recovered from tender,
symptomless stems. Pscudotherapus devastans feeding on cassava mediate the
initiation of infection, and the degree of infection varies according to
planting season and location. (Author's summary) F0O3

0221

22718  OTIM-NAPE, G.W. 1984, Botryodiplodia stem rot of cassava and methods
of selecting varieties for resistance. In Terry, E.R.; Doku, E.V.;
Arene, 0.B.; Mabungu, N.M., eds, Triennial Symposium of the Internation-
al Soclety for Tropical Root Crops-Afrlca Branch, 2nd., Douala,
Cameroon, 1983, Tropical root crops: production and uses fn Africa;
proceedings., Ottawa, Canada, International Development Research Centre.
pp.86-88. Engl., Sum. Engl., 2 Refs., Illus. [Serere Agricultural
Research Station, P.0. Soroti, Uganda]

Cassava. Cultivars. Botryodiplodia theobromae. Field experiments. Resis-
tance. Selection, Upanda.

After Botrvodiplodia stem rot of cassava was observed for the Ist time in
Africa (In Uganda) 1in 1981, a serices of expt. were Initiated to: determine
the effects of stem maturation on infection, identify suitable methods of
screening for field resistance, and screen var, for sources of resistance
to the discase. Four cassava var, were planted in a split plot expt,, with
var., as the main plots and stem maturation as the subplots. At maturity,
the stems were harvested, and the no. of B. theobromae pustules counted,
The no. of pustules was directly related to maturity of the stem. Two
methods of screening for resistance were compared: scoring for rot severity
on a 0-5 scale and counting rot pustules/unit arca. Scoring for severity
was deemed most suitable for resistance screening, and counting of pustules
had advantages for epidemiological and pathogenicity studies. In screening
tests of 8 families, 4 of them, IYT (OP) 1979, PYT (OP) 1980, 30555 (OP)
1979, and 30572 (OP) 1980, exhibited some resistance to the disease.
(Author's summary) EO3
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0222
20755 RONDON G., A.; APONTE, A. 1981, Estudio del superalargamiento de la
yuca y biisqueda de cultivares tolerantes a la enfermedad. (Study of
cassava superclongation and screening for dlsease resistant cultivars).
Maracay, Venezuela, Fondo Nacional de Investigaciones Agropecuarias.
IHp. Span., Sum. Span., 7 Refs., Illus. [Fondo Nacio ~' de Investigacio-
nes Agropecuarias, Maracay, Venezuelal

Paper presented at  Coloquio Internacional de la Proteccidn de los
Cultivos Tropicales, Lyon, Francia, 1981,

Cassava. Sphaceloma manfhotf{cola. Cultivars. Selection. Laboratory experi-
ments. Field experiments. Inoculation. Symptomatology. Disease control,
Venezuela,

The occurrence of superelongation, caused by Sphaceloma maaihoticola, in
different cassava growlng arcas of Venezuela In 1975, is reported. Prelimi-
nary data are given on pathogenicity tests carried out with different var.
to select discase~resistant genctic material. Among the cv. tested, M.
Col-1684, M. Col-677, M. Ven-7, and Branca were outstanding. Chemicals and
rates recommended for treatment of propagation materfal to control the
discase are indicated.  (Summary by M. de W. Trans. by L.M.F.) EO3

0223

22716 TERRY, J.M.; MTAKWA, P.W.; MSHANA, D. 1984. Cassava yleld losses
from brown liaf spot induced by Cercosporidium henningsii. In Terry,
E.R.3 Doku, E.V.; Arene, 0.B.; Mahungu, N.M., eds. Triennial Symposium
of the Internatfonal Socfety for Tropical Root Crops-Africa Branch,
2nd., Douala, Cameroon, 1983, Tropical roots crops: production and uses
in  Africa; proceedings. Ottawa, Canada, Internatlonal Nevelopment
Research Centre, pp.79-81. Engl., Sum. Engl., 7 Reis., Illus. [Univ. of
Dar es Salaam, Chuo Kikuu, Morogoro, Tanzanla)

Cassava. Cultivars, Cercosporidium henningsff. Plant damage. Productivity,
Root productlvity. Statistical analysis., Tanzania.

The progress of cassava brown leaf spot (Cercosporlidium henndngsif) and its
effect on yleld of 5 cassava cv., Apin Valenca, F279, Mzungu, Tanga, and
T27, were studied. Field plots of each cv, were established in an area
(Morogoro, Tanzania) where brown leaf spot is endemic, and half the plots
were sprayed with the fungicide benomyl. Discase progress in the plots was
recorded by counting the no. of lesfons/plant and by recording % defolia-
tion. Dlsecase Intensity was highest between 3-6 mo. after planting. In
1981-82, the cpiphytotie reached a peak 3 mo. after planting; in 1982-83,
there was a low peak 3 mo. after planting and a higher peak at 5 mo. All
variables were subjected to analysis of variance with Dunean's new multi-
ple-range test. The independent t-test showed very hlghly significant
differences between sprayed and unspraved plots, Root yleld from fungicide-
sprayed plots was compared with that {rom corresponding discased plots, the
differences in 1981-82 ranging from 1.7 te 32.3% for the 4 cv. and averag-
ing 26.8% for the susceptible cv. In 1982-83, the range was from 15.2 to
38.17% for 3 cv. and 30% for the 2 susceptible ev.  (Author's summary) KO3

See also 0206 0212 0214 0297

EO04  Viroses
0224

22719 MASSALA, R. 1984, Distribution and severity of cassava mosaic in
the Congo. 1In Terry, E.R.; Doku, E.V.; Arene, 0.B.; Mahungu, N.M., eds.
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Triennial Symposium of the International Society for Tropical Root
Crops—-Africa Branch, 2nd., Douala, Cameroon, 1983. Tropical roots crops:
production and uses in Africa; proceedings. Ottawa, Canada, Internation-
al Development Research Centre. p.89. Engl., Sum. Engl. [Dept. de
Bilologie Cellulaire et Moléculaire, Faculté des Sciences, Univ. Marien
Ngouabi, B.P. 69, Brazzaville, Congo]

Cassava. Cassava programs. Cassava African mosaic virus. Congo.

Phytosanitary surveys in the Pcople's Republic of Congo have shown that
CAMD occurs throughout the country although the prevalence and effects of
the discase differ with the ecological zone. Under the auspices of Pro-
gramme National Manioc, prevalence and rate of natural infection of local
and introduced var. as well as other cpidemiological factors are being
studied. Identification and characterization of the causal ageat of CAMD
are also planned. (Author's summary) EO4

Sec also 0160 0164 0165 0212 0217 0218 0295 0297

EO5 Mycoplasmoses

Sce 0212 0217

FOO PEST CONTROL AND ENTOMOLOGY

Sec 0207 0288

FOl 1Injurious Insects and their Control

0225
22793 BARNARD, P.C.; BROOKS, S.J. 1984, The African lacewing genus
Ceratochrysa {(Neuroptera:Chrysopidae): a predator on the cassava mealy-
bug, Phenacoccus manihoti  (Hemiptera:Pscudococcidac). Systematic
Entomology 9(4):359-371. Engl., Sum, Engl., 2! Refs., Illus. [Dept. of
Entomology, British Museum (Natural History), Cromwell Road, london SW7
58D, England]

Cassava. Phenacoccus manihoti. Biological control. Predators and parasites.
Insect biology. Entomology. Africa.

The Afrotropical lacewing subgenus Ceratochrysa is raised to full generic
status on the basis of several unique characters which make it one of the
most distinctive genera in the tribe Chrysopini., Its distribution has
extended to include Madagascar and Mauritius, and the genus scems most
closely related to the Oriental and Pacifie Chrysopa oceanica group. Only
4 of the 13 nominal species are recognized as valid, and 8 new synonyms are
established. The larva of one specles is a predator on the cassava mealy-
bug in SE Nigeria; :his is the lst deseription of the larva of an endemic
African chrysopid genus. (Author's summary) FOl

0226
23405 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. CASSAVA PROGRAM.
1984, Entomology. In . Annual Reports for 1982 and 1983. Cali,
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Colombia. pp.71-95. Engl., Illus. [CIAT, Apartado Adreo 6713, Cald,
Colombia]

Cassava. Cassava »orograms. FEntomology. Germplasm. Cultivars., Resistance.
Phenacoccus. Biological control. Predators and parasites. Alcurotrachelus
socialis. TInsect blology. Lagocheirus aracniformis. Insccticides. Vatiga
{1ludens. Vatipa manihotae. Phoenicoprocta sanguinea. Cyrtomenus bergi,
Anastrepha pickeli. FErinnvis ello. Araccerus fasciculatus. Lasioderma
servicorne. Colombia,

Durdng 1982, the entemolog soetlon of CIAT's Cassava Program c¢valuated the
cassava  germplasm bank for resistance to Phenacoccus herreni; natural
enemies were ldentitfied (the fungus parasite Cladosporium, the hymenopteran
Acerophaga coccods, and the predators Ocyptamus and Kalodiplosis occidarum)
and are befng evaluated.  The bielogical cycle ol Aleurotrachelus socialis
1s described.  Based on var. resistance studies, 1t was determined that the
mechanism responsible for resistance to A, soclalis Includes oviposition
preference and antibiosis.  Dipping cuttings In Aldrex 2 for 5-10 nin
avolded infestation by Lagochefrus araeniformis, Cutting treatments with
insecticldes to control stemborers shonld be done at least 2 wk. after
cutting. Oviposition preference studies of 1. aracniform?’s {ndicated that
there were no significant differences in the no. of cuttings Infested
between var., with high and Tow HCN under field and lab. conditions; how-~
ever, the no. cof biological stages in high HCN var. in the field was higher
than in low HCN var. (298 vs. 206, resp.). A new stemborer species was
identified as lepturges sp. Vatiga manihotae and V. 1lludens populations
were consistently higher in cassava and mafze in assoclation than in
cassava in monoculture. P fertilization did not affect Vatiga populations,
A significantly greater population of Vatiga was found (n irrigated cassava
during the dry season than in the nonirrigated controls. Vatipa populations
were lower in cassava associated with weeds than in clean plots.  No
significant differences In predator populations were observed between
cassava in wmonoculture and {n association with maize. Significant negative
regressions were observed between plant density and Vatiga population/lcaf.
Adults are unitormly dispersed on the plant while nvmphs tead to concen~
trate on the lowest lecaves, The biological cycle of Phoenicoprocta
sanguinea is described, fndlcating that {ts larvae are parasitized by
Apanteles sp. and its eggs by Trichogramma sp. Cyrtomenus bergi showed
strong feeding preference for low HCN var, and it was found parasitized by
the fungus Metarrhvzium sp. The use o1 an alternate nonpreferred crop by C.

bergi in rotation with cassava is a feasible means to control the pest.
Studies with Anastrepha manihoti and A. pickeli indicate that plants that
are not protected during the lst 3 mo. of growth show problems in producing
damage-free planting material in the presence of a severe attack. The use
of light traps for Erimnyis ello adulets to predict increases in oviposition
is indicated as useful. Araecerus fasclculatus and lLasioderma servicorne
can cause considerabie losses in dry chlps. (Summary by EDTTEG) FOI

0x27

22721 FABRFS, G.; FITINDOU, A. 1984, Comparative bloccology of two
coccinellids, predators of the cassava mealybug, in the Congo. In Tervy,
E.R.; Doku, E.V.; Arcne, O.B.; Mahungu, H.M., eds. Triennial Symposium
of the TInternational Soclety for Tropfecal Root Crops-Africa Branch,
2nd., Douala, Cameroon, 1983, Troplcal roots crops: production and uses
in  Africa; proceedings. Ottawa, Canada, International Developnent
Rescarch Centre. pp.93-96.  Engl., Sum. Engl., Illus. [0ffice de la
Recherche Scientifique et Technique Outre-Mer, B.P. 181, Brazzaville,
Congo}

Cassava. Phenacoccus manihoti. Biological control. Ecology. Predators and
parasites. Laboratory expcriments. Congo.
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Within the biucenosis of the cascava mealybug (Phenacoccus manihoti), 2
coccinellid species, Exochomus flaviventris and Hyperaspis sencgalensis
hottentotta, stand out because of their large no. and their constant
presence In the ccosystem. The bilological parameters of these 2 predators
were studied in  the lab. The biological cycle, development time of
different stages, sex ratio, as well as fertility and longevity of the
females were determined.  Using the data, the Intriasic rate of multipli-
cation of each specles was calculated and the control potential of these ?
local aids to pest control was compared. Tn the field, population dynamics
were studled along with these of the mealybug. The range of variation In
population no. in each spacles and the time of emergence In the fleld were
recorded. This information facilitates the definition of the role played
by the species in regulating mealybug populations., Tt also should serve to
direct the choice of exotic specles to be introduced to supplement these
insccts' predatory activity. (Author's summary) 101

0228

22720 LEMA, K,M.; HENNSESSEY, R.D.; HERRFN, H.R, 1984, The cassava mealy-
bug front hypothesis: role of indigenous natural enemies. In Terry,
E.R.; Doku, FE.V.; Arcne, 0.B.; Mahungu, N.M., c¢ds. Triennial Symposium
of the International Svclety for Tropical Root Crops-Africa Branch,
2nd., Douala, Cameroon, 1983. Tropical roots crops: production and uses
in Africa; proceedings. Ottawa, Canada, luternational Development
Research Centre. pp.90-92., Engl., Sum. Engl., 21 Refs. [I1TA, P.M.B.
5320, 1badan, Nigeria]

Cassava. Phenacoccus manihoti. Biological control. Insect control. Zaire.

Ten years after the discovery of the cassava mealybug, Phenacoccus
manihoti, {n Zaire, reports clalm that damage from the pest fn Bas-Zaire
and Bandundu states has been decreasing since 1978 and reached a min. in
1983, At the same vime, scvere outhreaks have been reported fn Kivu and
Shaba states where the pest has recently been Introduced. Tt {s belfeved
that cassava meilybug intestations form a "front" that progresses to
colonize and destroy new areas, whercas In previously invaded arcas the
damage Is gradually reduced. This phenomenon and the role that might have
been played by indigenous natural enemies as well as that of other factors
are discussed. The list of the former, including parasitolds, predators,
and pathogens, is given. (Author's summary) 10l

0229

22722 LEMA, K.M.; MAHUNGU, K.M. 1984. Effects of fertilizer application
on postembryonic development and reproduction of the cassava mealybug.
1n Terry, E.R.; Doku, E.V.; Arene, 0.B.; Mahungu, N.M., cds. Triennial
Symposium of the International Socicty for Tropical Root Crops-Africa
Branch, 2nd., Douala, Cameroon, 1983. Tropical roots crops: production
and uses In Africa; proceedings. Ottawa, Canada, International Develop-
ment Research Centre. pp.97-98. Engl., Sum. Engl., 5 Refs. [11TA,
P.M.B. 5320, Tbadan, Nigeria]

Cassava. Cultivars. Laboratory experiments. Phenacoccus manihoti. Fertiliz-
ers. N. P. K. Water requirements (plant). Nigeria.

Expt. werc conducted with 2 cassava var., TMS 3001 and TMS 30572, in the
greenhouse to ascertain the effect of NPK, N, and K fertilizer application
on the postembryonic development and reproduction of the cassava mealybug,
Phenacoccus manihoti. N and NPK were applied at the rates of 60, 120, and
190 kg/ha and K at the rates of 15, 30, and 45 kg/ha. Results showed that
none of the applications significantly (P < 0.05) affected either the
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development or the fertility of the mealybug on the 2 cassava var. (Au-
thor's summary) FOl

0230
22790  NOYES, J.S. 1984, A new genus species on encyrtid (Hymenoptera:
Chalcicoidea) parasitic on the cassava mealybug, Phenacoccus manihoti
Matile-Ferrero (Hemlptera:Pseudococcidae). Bulletin of Entomological
Research 74(3):529-533. Engl., Sum. Engl., 4 Refs., Illus, [British
Museum (Natural History), Cromwell Road, London SW7 58D, England]

Cassava. Phenacoccus manihoti, Predators and parasites. Entomology. South
America.

Parapyrus manihoti gen. et Sp. n., an encyrtid parasite of Phenacoccus
manihoti in South America, 1s described from the adults of both sexes. The
parasite has potential use as a control agent of the mealybug in West and
Central Africa where it 1is established as a cassava pest. (Author's
summary) FOl

0231
22996 PINO A., J.A.; FILIPIA, R. 1982, La escama blanca (Legidosaghes
alba) y su efecto sobre el material de propagacién de yuca (Manihot
esculenta). [The white scale (Legidosaghes alba) and 1its effect on
cassava propagation material]. Clencia y Técnica en la Agricultura:
Viandas tropicales 5(1):69-89. Span., Sum. Span., Engl., 14 Refs.,
I1lus,

Cassava. Cultivars. Aonidomytilus albus. Cuttings. Planting. Germination.
Cuba,

The effect of white scale (Legidosaghes alba) on the germination of cut-
tings of cassava var. Sefiorita was evaluated during 1981 at the Centro de
Mejoramiento de Semillas Agdmicas, Santo Domingo, Cuba. Variance analysis
(simple classification) was used as statistical method. The % of germina-
tion decreased with the increasing of the infestation score. With 0 and 1
degrees of infestation the germination value was 100%, whereas for the
degrees 2, 3, 4, 4.5, and 5, :he values were 80, 40, 20, 20, and 0%, resp.
The cutting wt. decreased when the degrees of infestation increased;
cuttings with a degree of 5 reached only 16.71% of the wt, of healthy
cuttings. (Author's summary) FOl

0232
22994 PINO A., J.A.; FILIPIA, R. 1982. El pilojo harinoso (Phenacoccus
gossypii) sobre yuca (Manihot esculenta) en Cuba. [The cassava mealybug
(Phenanoccus gossypii) in Cuban cassava crops]. Clencia y Técnica en la
Agricultura: Viandas tropicales 5(1):21-35. Span., Sum. Span., Engl.,
14 Refs., Illus.

Cassava. Cultivars. Phenacoccus. Insect biology. Entomology. Identifica-
tion, Cuba.

In 1981 a mealybug wus found on plants and cuttings of cassava clone CEMSA
74~725 at the Centro de Mejoramiento de Semillas Agimicas in Villa Clara,
Cuba. It was determined that the insect corresponds to Phenacoccus gossypii
Tows. and Cockerell. Females showed 3 nymphal stages whereas males only
showed 2: prepupal and pupal. This is the lst time the insect has been
reported in cassava in Cuba; however, it has been detected on other crops,
namely, Althaea officinalis, Acalypha sp., and Helianthus annuus. (Au~
thor's summary) FOl
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0233
22010 POWERS, N.R.; HERREN, H.R. 1980. Biological control strategles for
the cassava mealybug and green spider mite. In Ezumah, H.C., ed.
Workshop on Cassava Production and Extension in Central Africa, Mbanza-
Ngungu, Zaire, 1980. Proceedings. Ibadan, Nigeria, International
Institute of Tropical Agriculture., Proceedings Series no.4. pp.107-115.
Engl., 1 Ref., Illus.

Cassava. Phenacoccus. Mononychellus tanajoa. Blological control. Predators
and parasites. Economics. Africa.

Biological control strategies for the cassava mealybug and the green spider
mite are described. Aspects of project planning are discussed, especially
to establish whether the target species is introduced or native. Suitable
areas for investigation for natural enemies should be chosen. The inventory
of natural enemies should include parasitoids, predators, and pathogens
assoclated with the insect pest. Investigation into the structure of the
enemy complex implies that any scarch for natural enemies must cover the
entire life cycle of the host. In some cases, there are key species that
control the pest, but generally a complex of many different parasitoids and
predators 1s required for cffective control. The population dynamics role
of biotic mortality factors should be studied. Bioecological studies
should te carried out and priorities should be established in the importa-
tion of promising species and mass propagation. Applicable criteria that
should satisfy a biological control include high searching ability, high
degree of host specificity, good synchronization with their host, high
reproductive rate, and a high degree of adaptability to a wide range of
ecoclimate conditions. Suitable release areas should be cu..en where
population build-up and dispersal of natural enemies can be assessed, The
final evaluation of the project, which Includes studies on population
build-up in release areas, should be done over a period of at least 2 yr.
A proper economic analysis of the project may provide figur:s on the
economic benefits obtained from biological control. (Summary by EDITEC.
Trans. by L.M.F.,) FOl

See also 0206 0212 0218 0219 0235 0242

{03 Injurious Mites and their Control

0234
22030  BOCZEK, J.; DAVIS, R. 1984. New species of eriophyid mites (Acari:
Eriophyoidea). Florida Entomologist 67(2):198-213, Engl., Sum. Engl.,
Span., 3 Refs., Illus. [Dept. of Applied Entomology, Agricultural Univ.
of Warsaw, Nowoursynowska 166, Poland]

Cassava. Injurious mites. Calacarus guerreroi. Colombia,

Nine species of eriophyid mites are described: 3 were collected from
Poland, Aceria malvacearum n. sp., Aculus malvae n. sp., and Epitrimerus
tanaceti n, sp.; 5 from Brazil, Aculus pitangae n. sp., A. cauliflorus n.
sp., A. catappae n. sp., A. solani n. sp., and Phyllocoptes caseariae n.

sp.; and 1 from Colombia, Calacarus guerreroi n. sp., on cassava. (Au-
thor's summary) FO03

0235
23418 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. CASSAVA PROGRAM.
1984, Entomology. In . Annual Reports for 1982 and 1983. Cali,
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Colombia. pp.325-369. Engl., Illus. [CIAT, Apartado Aéreo 6713, cali,
Colombia)

Cassava. Cassava programs. Injurious mites. Mononychellus tanajoa.
Cultivars. Hybrids. Resistance. Root productivity. Biological control.
Predators and parasites. Aleurotrachelus socialis. Erinnyis ello.
Simulation models. Insect biology. Phenacoccus. Germplasm. Cyrtomenus
bergi. Sweet cassava. Insect control, Insecticides. Acaricides. Roots.
Colombia.

During 1983 the entomology section of CIAT's Cassava Program conducted
resistance studies with several hybrids from var. crosses resistant to
Mononychellus sp. and Tecranychus sp. The yield of 9 untreated hybrids
(5.9 kg/plant) was 21% Tigher than that of treated plants (4.9 kg/plant).
In Valle del Cauca, Colombia, 4 groups of mite predators, Phytoseidae, have
been identified, the most important being the groups Neoseiulus and
Typhlodromalus. 1In an other Colombian area (Valledupar, Cesar), the most
important species found was N. idacus. A methodology for lab rearing these
predators is described. Resistance to Aleurotrachelus socialis can be
combined with high yielding ability. The combined av. yield of 27 hybrids
selected with this cbaracteristic was 62% ‘igher than that of regional var.
The population of these whiteflies was also lower in the resistant hybrids.
0f 53 var. evaluated 1in Quilcacé, 13 were selected for showing no damage
symptoms., M Col 749 yielded 89 t/ha and the av. yleld of selected var, was
40.5 t/ha. 1In a simulated Erinnyis ello damage expt., the largest reduc-
tion in yield was seen when damage occurred between 3-4 mo. after planting.
Larval mortality of E. ello fed on cassava plants contaminated with baculo-
virus was 45-82% at 48 h and 88-100% at 72 h, depending on the viral
solution concn. A method to produce baculovirus is described. In plots
where the central plants were infested with Phenacoceus herreni, only 23%
of the plants showed mealybugs 7 wk. after infestation. Only 8 of 400 var.
evaluated for resistance to P. herreni werc promising. More than 2000 var.
of the germplasm bank were cvaluated under f{ield conditions during natural
infestaticn of mealybugs; approx. 24% showed no symptoms and 40.8% a 2.5 or
less damage rating (scale from O to 5). At CIAT-Palmira, mealybug parasites
(Acerophapus coccois, 40% of the species collected) predominated over
predators (Kalodiplosis coccidarum was the most common). In Carimagua,
predators (especially Ocyptamus sp., 42% of the total collected) predomi-
nated. Studies carried out with Cyrtomenus bergi indicate that th's pest
can be severe and cause considerable losses in commercial roots, parti-
cularly in var. with low IICN. Studies on the control of this pest indicate
that insecticide (Sistemin) applications can reduce the damage. Horizontal
planting of cuttings is the least favorable for population growth of
Aonidomytilus albus. (Summary by EDITEC) F03

0236

22723 EZULIKE, T.0.; EMEHUTE, J.K.U. 1984, Functional response of
Amblyseius fustis to increasing density of its prey Mononycliellus
tanajoa. 1In Terry, E.R.; Doku, E.V.; Arene, 0.B.; Mahungu, N.M., eds.
Triennial Symposium of the International Soclety for Tropical Root
Crops-Africa Branch, 2nd., Douala, Cameroon, 1983. Tropical root crops:
production and uses 1in Africa; proceedings. Ottawa, Canada, Internat{ion-
al Development Research Centre. pp.99-100. Engl., Sum. Engl., 10 Refs.,
I1lus. [National Root Crops Research Inst., P.M.B. 1006, Umudike,
Umuahia, Nigeria]

Cassava. Mononychellus tanajoa. Predators and parasites. Labcratory experi-
ments., Nigeria.

The functional response of Amblyseius fustis to increasing density of its
prey Mononychellus tanajoa was studied in the lab. at a temp. of 24-29°C
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and RH of 50-73%. In tests at 8 densities of prey (10, 20, 30, 40, 50, 60,
70, and B0 nymphs and adults), the predator increased its consumption of
prey up to a max. at a density of 40. The no. of eggs laid by the predator
was not influenced by prey density. The functional-response curve is
typical of invertebrate predators. (Author's summary) FO3

0237
22765 FLECHTMANN, C.H.W., 1682. The cassava mite complex, 3. New distribu-
tion records, mainly f{rom Colombia and Africa. References to other
plants, Anais da Escola Superior de Agricultura Luiz de Queiroz

39:809-813, Port., Sum., Port., 6 Refs. {Depto. de Zoologia, Escola
Superior de Agricultura Luilz de Queiroz, Caixa Postal 96, 13.400 Piraci-
caba-SP, Brasil]

Cassava. Injurious mites. Tetranychus neocaledonicus. Mononychellus
tanajoa. Brazil. Paraguay. Colombia. New Caledonia. Nigeria. Gabon.
Mozambique. Zaire. Uganda. Sencgal.

A list of new records of injurious mites 1s given. The presence of
Tetranychus desertorum on Manihot esculenta {in Brazil, 1s reported. In
Paraguay. T. escolasticoe was observed on Manihot utilissima plants. In
Colombia, Oligonychus gossypii, Eutetranychus banksi, Aponychus echultzi,
Atrichoproctus uncinatus, and Allonychus brasiliensis were reported; only
the latter is reported to cause damage. Oligonychus thelytokous was ob-
served on M. utilissima plants in New Caledonia. In Africa, Mononychellus
tanajoa was recorded in Nigeria, Mozambique, Zaire, and Uganda; M.
progressivus was reported in Nigeria and Gabon. 1In Nigeria, 0. pgossypii
was reported on M. esculenta, M. glaziovii, and other plants; in Nigeria E.
aacora, E. monodi, and T. neocaledonicus, were also reported. In Senegal
and Nigeria E. monodi was reported as well. (Summary by M. de W.) FO3

0238

22724 ODONGO, B.; OTIM-NAPE, G.W. 1984, Control of the cassava green mite
in Uganda. 1In Terry, E.R.; Doku, E.V.; Arene, 0.B.; Mahungu, N.M., eds.
Triennial Symposium of the International Society for Tropical Root
Crops-Africa Branch, 2nd., Douala, Cameroon, 1983. Tropical root crops:
production and uses in Africa; proceedings., Ottawa, Canada, lnternation-
al Development Research Centre. pp.101-102., Engl., Sum. Engl., 9 Refs.,
Illus. [Serere Agricultural Research Station, P.0. Soroti, Uganda]

Cassava. Mononychellus tanajoa. Plant breeding. Sced. Resistance. Selec-
tion. Mite control. Leaves. Plant anatomy. Uganda.

Investigations were conducted at Serere Agricultural Research Station
(eastern Uganda) to {dentify and promote resistance of cassava to
Mononychellus tanajoa, the most destructive arthropod pest of cassava in
the country. Six cassava families that were imported as seeds from the
International Institute of Tropical Agriculture, Nigeria, and were included
in the breeding program, exhibited different degrees of hairiness of leaf
surface. When they were subjected to severe mite attack during the dry
season, their resistance correlated with the no. of hairs on the leaves.
This information helped in selecting cassava var, with high mite resis-
tance. (Author's summary) FO3

0239
21161 VEIGA, A.F. DE §.I.. 1977. Mandioca (Manihot wutilissima Pohl),
(Cassava). In Instituto de Pesquisa Agronomicas. Brasil. Projeto

fitossanidade; Relatorio Técnico, perfodo 1975/76. Recife-PE, Brasil.
pp.81-88, Port.
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Cassava. Mononychellus tanajoa. Mite control. lnsect biology. ldentifica-
tion, Pest damage. Temperature., Rainfall data. Acaricides. Brazil.

Two projects for the control of Monon:chellus tanajoa in Pernambuco,
Brazil, are presented. The lst one includes the identification and des-
cription of thke mite, its host specificity, damage caused to the crop, the
effect of climatic factors on mite population, and its geographic distribu~
tion. The 2nd project studies the effect of different miticides. (Summary
by M. de W.) FO3

See also 0187 0206 0212 0218 0226 0233 0242 0295
0297

GO0 GENETICS AND PLANT RREEDING

See 0288

GO! Breeding, Germplasm, Varieties and Clones, Selection

0240
22799  BUENO, A. 1983. Selection in cassava seedlings. Pesquisa Agrope-
cudria Brasileira 18(9):997-1000. Engl., Sum., Engl., Port., 7 Refs.
[Centro Nacional de Pesquisa de Mandioca e Fruticultura, Caixa Postal
007, 44.380 Cruz das Almas-BA, Brasil)

Cassava. Seed. Clones. Field experiments. Agronomic characters. Harvest
index. Productivity. Root productivity, Statistical analysis. Brazil.

The interrelationships among important cassava traits were evaluated at the
seedling and clonal stages to determine a selection criterion which could
effectively identify superior F, segregates that could maintain superior
clonal performance. Fresh root wt. of seedlings and clones was positively
correlated with stem + leaf wt. and HI. Strong competitors were high root
ylelders at both stages of propagation. Selection for fresh root yleld at
the seedling phase was not an effective mechanism for the identification of
genotypes which could maintain high fresh root yield at the clonal stage.
Under these study conditions, none of the measured traits was considered to
be efficient for the selection of superior seedlings which could reproduce
superior clones. Further detalled studies are needed in which priority is
given to problems of interplant competition in genotypic mixtures and to
the differential effects of the environment on seedlings and clones since
they must be grown in different years. (Author's summary) GOl

0241
23407 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL, CASSAVA PROGRAM.
1984, Germplasm development. In + Annual Reports for 1982 and

1983. cCali, Colombia. pp.119-132, Engl,, 1llus. [ClAT, Apartado Aéreo
6713, Cali, Colombia]

Cassava. Cassava programs. Germplasm. Identification. Cultivars. Eco-
systems. Soil physical properties, Hybridizing. Columbia.

In 1982, the germplasm development section of CIAT's Cassava Program

continued emphasizing the collection and introduction of germplasm, espe-
clally from Mexico, Peru, and Brazil; the collection totals over 3000
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clones. The objectives of germplasm evaluation in edaphoclimatic zones 1,
11, 1V, and V are (1) identify clones tita. can be used directly as recom-
mended var.; (2) identify gene sources for traits requiring improvement at
CIAT or for breeding populations of national programs; and (3) provide
national programs with {nformation on clonal performance under specific
conditions, especially to identify susceptibllity to pests and disecases.
In edaphoclimatic zone 1 the promising materfals M Ven 25, M Ven 23, M Ven
45A, M Col 2215, M Bra 12, and M CR 2 have been identified, and in edapho-
climatic zone 11, M Per 242, M Per 245, M Bra 5, M Col 1894, and M Col
1964, In edaphoclimatic zone V preliminary observations indicate that
there are at least 15-20 potentially adapted clones basced on plant vigor
and resistance to Phoma. Asian clones from Thailand and Malaysia were
found susceptible to CBB and the superelongation discase; Rayong 1 and
Black Twig showed intermediate resistance to mites and thrips. Hybrid CM
681-2 gave the highest yield in Valledupar (Colombia) and is resistant to
mites. Hybridization activities in Carimagua and Popayan (Colombia) are
briefly described. (Summary by EDITEC) GOl

0242
23420 CENTRO  INTERNACIONAL DE AGRLCULTURA TROPICAL. CASSAVA PROGRAM.
1984. Germplasm and breeding. In . Annual Reports for 1982 and
1983, Cali, Colombia. pp.401-432, Engl., Sum, Engl,, I11lus. [CIAT,

Apartado Aéreo 6713, Cali, Colombia)

Cassava. Cassava programs. Germplasm. Plant breeding. Fcosystems. Clones.
Selection. Root productivity. Dry matter. Injurious mites. Diseises and
pathogens. Injurious Insects. Cassava bacterial blight. Resistance.
Planting. Timing. Seed. Tissuc cultures. Colombia.

During 1983 the germplasm development and varietal Improvement sections of
CIAT's Cassava Program were consolidated into 1 unit. Germplasm evaluation
efforts were concentrated in edaphoclimatic zone I (northern coast of
Colombia) because of {ts relative Importance regarding cassava production.
Breeding emphasis continued on adaptation to moderate and high stress
conditions. A total of 524 clones were Introduced through in vitro trans-
fer, By the end of the year, the total no. of accessions stored in vitro
was 2017. The overall breeding strategy for cassava 1is based on var,
improvement for each edaphoclimatic zone. The main components of this
strategy in Colombia are: parental selection based on adaptation to the
zone; formation of separate breeding populations for each zone; centralized
production and planting of hybrid sced at CIAT-Palmira; and decentraliza-
tion of all selection stages past the F. by evaluation in sites representa-
tive of each zone. The breeding process to develop gene pools is described
as well as the strategy for sclecting new hybrids. In edaphoclimatic zone
I new clones have been {dentified that will conrribute to the gene pool for
this zone, but only few clones have been iden: fied combining high vield
potential, high DM content, and moderate resistance to mites. In the
edaphoclimatic zome 1I, the challenge in the future will be to recombine
resistance to diseases in the rainy secason with resistance to mites and
insects In the dry season; there are a few clones that combine good resis-
tance, but it will greatly depend on the planting date. 1In edaphoclimatic
zone V the germplasm base 1s sti1ll narrow, but there Is great potential to
improve productivity and cassava quality in this zone. In edaphoclimacic
zone VI, the objective 1s to breed for resistance to CBB. Pegarding
international germplasm exchange there are 2 ways in which materials are
made available to national programs and other institutjions: true seed or
clones in the form of aseptic in vitro cultures, A list of 42 elite clones
with descriptions of their adaptation to each of the climatic zones, yield,
quality, and resistance characteristics, was compiled and published. The
materials are available in virio. (Summary by EDITEC) GOl
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0243
23408 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. CASSAVA PROGRAM.
1984, Varietal improvement, In . Annual Reports for 1982 and
1983, Cali, Colombia. pp.133-143.  Engl, [CIAT, Apartado Aéreo 6713,
Cali, Colombia]

Cassava. Cassava programs. Hybridizing. Selection. Ecosystems. Adaptation.
Cultivars. Clones. Colombia.

During 1982, the var. and improvement section of CIAT's Cassava Program
continued to evaluate and select breeding materials at the Instituto
Colombiano Agropecuario (1CA)-Caribia and ICA-C1AT-Carimagua, and hybridi-
zation and {nitial selection activities were concentrated in CIAT-Palmira.
Increased {importance was given to the selectlion process in Caribia and
Carimagua as representative environments, as well as to the selection for
general adaptation in terms of yield and yield stability, and parental
selection for crossus to produce hybrid populations to be used as selection
sour *es by national programs. In Caribia, selections M Col 22 and M Col
1684 showed the best adaptation; the highest yielding materials always
included these accessions in thelr crosses. In Carimagua, there are widely
adapted clones such as M Col 1468, M ol 1684, and CM 507-37; germplasm
accessions have been identified with adaptation to this area (M Per 245, M
Bra 5, M Ven 77, M Col 1916, and M Pan 101). The {importance of expt,
conducted 1n CIAT-Palmira has shifted towards maintenance of breeding
materials and hybridization. Between 10,000-30,000 F, seeds are annually
produced by the selection program and up fto 60,0b0 seeds have been
distributed to national programs in Brazil, Mexico, Thailand, and recently
China, Malaysia, and the Philippines. While a specific hybridization
scheme could be required for ecach edaphoclimatic zone, wide adaptability
(spatial stability) across edaphoclimatic zones is highly desirable since
the hybrid population resulting from crosses of widely adapted parents
should offer opportunities for selecticn at various locations. The impor-
tance of edaphoclimatic zone 11 {n terms of {its present surface area is
small, but its future potential can be large since its stress conditions
allow materfals to be evaluated for numerous factors, particularly yield.
Genotypes selected under numerous - verse factors tend to perform better
under low stress conditions. (Summa. . by EDITEC) GOl

0244
21187  KAWANO, K.; JENNINGS, P.R. 1983, Tropical crop breeding. Achieve-~
ments and challenges., 1In Smith, W.H.; Banta, S.J., eds. Symposium on
Potential Productivity of Field Crops under Different Environments, Los
Bafios, Philippines, 1980. [Proccedings}. Manila, International Rice
Research TInstitute. pp.81-99. Engl., Sum. Engl., 29 Refs., Illus.
[C1AT, Apartado Aéreo 6713, Cali, Colombial

Cassava. Cultivars. Harvest index. Rice. Plant geography. Diseases and
pathogens. Productivity, Root productivity. Cultivation. Cultivation
systems. Fleld experiments. Plant breeding. Selection. Colombia.

The different factors that a tropical crop breeding program should consider
in order to succeed are discussed. All the parameters analyzed are compared
with the results obtained for cassava and rice. When the HT 1{s the yleld-
limiting factor, such as the case of cassava, a quantum yield increase by
selection 1s possible. Competition and evolution of cv., diseases, pests,
cultural practices, and socioeconomlc aspects are considered. The center of
origin and productivity, and the transfer of expt. stations results to farm
production are analyzed. Tt ls emphasized that the {identification of
cultural practices within the reach of the farmers in each target area is
vary important, and that the research plots for var. selection should be
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managed at a level within the reach of the av. farmer. The major selection
criterion should be the overall performsnce of a population and, secondari-
ly, selection for individual single traits. The final selection should be
based on moderate and stable yield over years in a given environment.
(Summary by M. de W.) GOl

0245
20753 SUPERINTENDENCIA DO DESENVOLVIMENTO DO NORDESTE. BRASIL. 1967,
Cultura da mandioca. (Cassava). ln . Contribuicao ao estudo das

plantas alimentares., Recife-PE, Brasil. Culturas alimentares, no.l.
pp.149-154, Port.

Cassava. Cassava meal. Cultivars. Roots. Branching. Selection. Root produc-
tivity. Fertilizers. N. P, K. Ca. Mg. Zn. B. Mo. Brazil.

The importance of cassava in the state of Pernambuco, Brazil, 1is mentioned;
data on production, yield, and chemical composition of farinha, the main
cassava product consumed, are given. A total of 115 cv. was evaluated In
the municipalities of També and Araripina; cv. were separated into 7 groups
according to root shape and branching habit. In Avaripina, the lst harvest-
ing (4 plants/cv.) B mo. after planting showed that 604 of the cv. produced
less than 100 g/plant. The competition among cv. was studied in Tamb&; no
significant differences were found in relation to root productivity,
Further analysis on starch content and flour differences {s suggested for a
better selection., The effect of plant density on c¢v. performance and
different fertilization treatments were also studied. (Summary by M, de
W.) GOl

See also 0178 0180 0184 0199 02¢1

G02 Cytogenetics

0246
23452  PERRY, A.B. 1943, Chromosome number and phylogenetic relationships
in the Euphorbiaceae., American Journal of Botany 30:527-543, Engl.,
Sum, Engl., 80 Refs., 1llus,

Cassava. Manihot. Chromosomes. Cytogenetics. Polyploidy.

A preliminary survey of the chromosome no. and phylogenetic relacionships
in Euphorbiaceae is reported. A technique has been developed for obtaining
somatic chromosome no. in many species of the family by smearing young leaf
and stem tip material. A list of chromosome no. with the genera arranged
within tribes according to the system of Pax and Hoffmann is presented
based on literature and present work. New chromosome no. for 90 specles
and var. involving 19 genera are reported for the Ist time. Chromosome no.
determinations were made on 109 species and var. of Euphorbilaceae distrib-
uted among a total of 22 genera., The basic no. 6, 7, 8, 9, 10, and 1] are
indicated for the family. The primary basic no. 1s probably 8; 9 is
suggested to be the basic no. for Manihot. The taxonomic relationships
within the family, on the basis of the chromosome morphology and basic
chromosome no., are discussed. Polyploidy, evolution, and distribution are
also analyzed. (Extracted from author's summary) GO2

See also 0169 0170
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HOO NUTRITION

HOl Cassava Foods and Nutritive Value

0247
22768 LONGE, 0.G. 1984, Water-holding capacity of some African vegetables,
fruits and tubers measured 1in vitro. Journal of Food Science
49(3):762~764. Engl., Sum. Engl., 11 Refs. [Dept. of Animal Science,
Univ. of Ibadan, Ibadan, Nigeria)

Cassava. Roots. Composition. Dry matter. Fibre content. Starch content.
Digestibility. Cooking. Nigeria.

The acld detergent fiber contents of some vegetables, starchy fruits, and
tubers (including cassava), and thelr acetone-dried powder, have been
estimated to determine the water-holding capacity of these foods when raw
or cooked, Water-holding capacity was variable among the different classes
of foods, being 2.1-4.5 g/g acetone-dried powder from starchy fruits and
tubers (cassava, 4.4), and varying between 7.8-18.2 g/g acetone-dried
powder from leafy and nonleafy vegetables. Cooking solubilized the starch
in starchy fruits and tubers, resulting in an increase in relative propor-
tion of acid detergent fiber in the acetone-dried powder (cassava, from
14,6 to 30.9), with a significant (P < 0.05) 1increase in water-~holding
capacity. Vegetables were not markedly affected by cooking except for okra
and waterleaf, the water-holding capacity of which was gignificantly
(P < 0.05) increased on cooking. (Author's summary) HOl

0248

22728  NUNFOR, F.A. 1984, An improved technique of processing cassava
fufu. In Terry, E.R.; Doku, E.V.; Arene, O0.B.; Mahungu, N.M., eds.
Triennial Symposium of the Interna’ .onal Society for Tropical Root
Crops-Africa Branch, 2nd., Douala, Cameroon, 1983. Tropical root crops:
production and uses in Africa; proceedings. Ottawa, Canada, Internation-
al Development Research Centre. pp.l111~113. Engl., Sum. Engl., 4 Refs.,
11lus. [Inst. of Agronomic Research, B.P, 13, Njombe, Cameroon]

Cassava. Foofoo. Processing. Steeping. Fermentation., Solar drying.
Grinding. Nutritive value. Protein enrichment. Soybean flour. Cameroon.,

The preparation of fufu involves steeping peeled cassava roots for 3-5
days, mashing, sun-drying the pulp for 2-4 days, and milling into flour (2%
protein). A study was carried out to reduce the time consumed and to
improve the nutritional value of the product. Peeled roots were grated
before being soaked, the result being that fermentation proceeded faster
than with the whule roots. When the grated pulp was inoculated with 3-day-
old cassava liquor, the fermentation time was further reduced, and a simply
designed solar/fire dryer reduced drying time substantially. The nutrition-
al value was improved to 6% protein by the addition of full-fat soybean
flour (10X of total wt). The proximate analysis showed 5.5% protein, 3.3%
lipids, 79.6X starch, and 1.26% soluble sugars for the improved fufu, and
1.54, 0.77, 82.0, and 0%, resp., for the traditionally processed fufu., The
HCN content for improved and traditionally processed fufu was 30.7 and 19,6
mg/kg, resp. The product was not significantly different (P < 0.05)
organoleptically from the unenriched flour. (Author's summary) HO1

0249
22797 OKAFOR, M.; IJIOMA, B.; OYOLU, C. 1984. Studies on the microbiology
of cassava retting for foo-foo production. Journal of Applied Bacteri-
ology 56(1):1-13. Engl., Sum. Engl., 25 Refs., Illus. [Anambra State
Univ. of Technology, Awka Campus, P.M.B. 5025, Awka, Nigeria)
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Cassava. Cultivars. Foofoo. Processing, Steeping. Fermentation, Laboratory
experiments. Research. 1Isolation. Identification. BKiochemistry. Starch
content. Hydrolysis. pH. Lactic acid. Nigeria.

Five bacteria (Bacillus, Lactobacillus, Klebsiella, Leuconostoc, and
Corynebacterium) and a yeast (Candida spp.) werc Isolated from cassava
being fermented for foofoo production. Retting of cassava was assessed by
determining the wt. required to crush cylindrical cassava pleces. A wt, in
excess of 2,5 kg was required to crush an unfermented peeled cassava
cylinder 4 mm in diamcter and 4 cm long, whereas a wt. as small as 20 g
could crush the same piecce after retting. The organisms were studied for
their ability to cause retting of sterile cassava pleces, alone or in
various combinations. Retting did not occur unless either Bacillus sp. or
CLorynebacterium sp., was present. Only these 2 organisms hydrolyzed starch.
The lactic acid bacteria lowered fhe pH of the fermenting medium although
they did not bring about retting. The typical aroma of foofoo was produced,
however, only when the lactic acid bacteria were present in the mixcure.
Only Corynebacterium sp. was, however, shown to produce pectinolytic
enzymes and it is possible that Bacillus sp. caused retting by disintegrat-
ing other cell components. The typical aroma of foofoo is disliked by some
individuals and it secems possible that foofoo with a bland aroma, which
will presumably be more acceptable to this group, can be produced by using
organisms causing retting while excluding those forming lactic acid.
(Author's summary) HO1

. 0250

23440 PHAN, T.H.; MERCIFR, C. 1984. Amélioration de la composition et de
la texture du plat traditionnel africain Le Foufou par addition de
monoglycérides au manioc. (Improvement of the composition and the
texture of the traditional African meal foofoo by adding menoglycerides
to cassava). Sclences des Aliments 4(1):109-120. Fr., Sum. Fr., Engl.,
17 Refs., Tllus. [Inst. National de la Recherche Agronomique, Centre de
Recherches Agro-alimentaires, Laboratoire de Biochimie et Technologie
des Glucides, rue de la Geraudiere, 44072 Nantes Cedex, Francel

Cassava. Foofoo. Cultivars. Sweet cassava. Bitter cassava. Starch content.
Processing. Steeping. Fermentation. Cooking. Boiling. Cassava meal. Food
additive. Congo. France.

A comparative study between bitter :assava cv. Moudouma and sweet cassava
cv. Ombete was carried out to replace bitter cassava with sweet cassava,
and hence eliminate the fermentation process (retting), and to improve the
texture of the foofoo made with sweet cassava, not appreciated by local
African consumers. No significant difference was observed in the chemical
composition of the 2 cv. On the other hand, fermentation modified both the
chemical composition and the starch behavior when cooked. Loss of oligo~
saccharides, ashes, and proteins, and a production of organic acids (ace-
tic, propionic, and butyric) were detected during the fermentation. The
comparison of fermented and unfermented birter and sweet cassava Brabender
viscoamylograms and of thelr corresponding foofoo aqueous suspension 1
spectra demonstrated the effect of the released organic acids on amylose
complexing. By decreasing the extent of soluble amylose and increasing the
gelatinization temp. of starch, this complexing reduces stickiness and
therefore 1s responsible for foofoo texture. Added monoglycerides to
natural and unfermented sweet cassava led to a similar and even better
texture than the homemade foofoo texture, in particular for hardness and
stickiness measured by a GTX-IN texturometer. Refined oil was unsuccessful,
but any unrefined oil, contaminated with monoglycerides and/or fatty acids,
could be used as a texture improver agent for natural sweet cassava foofoo.
(Author's summary) HO1
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0251
22326 ROOSEVELT, A.C. 1980. Parmana: prehistoric maize and manioc
subsistence along the Amazon and Orinoco. New York, Academic Press.
320p. Engl., 720 Refs., Illus,

Cassava, Malze. Human nutrition. Ecology. Ecosystems. Venezuela.

Various hypotheses that have been proposed to explain the differencial
cultural development In the Amazon reglon are discussed. Archaclogical and
etnohistorical evidence to reject them is presented. The ecological differ-
ence between the flood plains and the tropical forest 1is indicated to
highlight the influence of the habitat on the development of different
gsocieties. The roles played by maize and cassava, and by their agronomic
characters, on the cultural evolution of the zone are analyzed. Illustra-
tions are included. (Summary by M. de W.) HOI

0252
22697 TOMA, R.B.; TABEKHIA, M.M., 1979. Nutritional composition of some
Nigerfan meals. Nutrition Reports International 19(2):189-194. Engl.,
Sum. Engl., 15 Refs,

Cassava. Garl. Composition. Protein content. Fat content. Carbohydrate
content. Fibre content. Water content. Ash content., Mincral content. Food
energy. Analysis. Nigeria,

Six Nigerian meals were prepared, freeze-dried, and analyzed for proximate
composition and 5 macrominerals, Data were compared with FAO Nutritional
Standards for protein, Ca, and Fe. Meals were limited In their supply of
protein, except for those supplemented with animal protein. Gross energy
values, as well as Fe and Ca (except for onc¢ meal), were adeauate.
(Author's summary) HOI
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H02 Nutritive Disorders {n Humans

0253
20757  MABERLY, G.F.; CORCORAN, J.M.; EASTMAN, C.J. 1982, The effect of
lodized oil on goitre size, thyroid function and the development of the
Jod Basedow phenomenon. Clinical Endocrinology 17(3):253-260. Engl.,
Sum. Engl., 26 Refs. [Dept. of Medicine, Westmead Centre, Westmead, New
South Wales, Australla]l

Cassava. Endemic goftre. Clinfcal manifestations. Human physiology. Bio-
chemistry. Analysis. Statistical analysis. Todine. Cyanides. Thiocyanates.
Deficiency discases. Malaysia.

In the Lubok Antu district of Sarawak, Malaysia, 240 subjeets with 75%
prevalence of goiter were studied before and 1 and 2 yr following iodized
(poppy seed) oil fnjectlion. After 1 yr the prevalence of golter was reduced
to 33%, but 2 yr after injection goiters had regrown In 14 subjects (6%).

The mean urfnary I concn. was low initially, 0.17 + 0.08 (SD) micromole/1,

consistent with 1 deficiency, and rose to a level of 2.6 + 2.5 micromoles/l
at 1 yr, before falling to 0.46 + 0.38 micromole/], again consistent with
daficiency. Such a rapid depletlon of 1 may be related to the high
consumption of cassava. Before injection, serum TSH concn. showed a wide
scatter from normal up to 62 mU/l» and at 1 yr, serum TSH concn. were
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undetectable. At 2 yr serum TSH was again detectable in 50% of subjects
with levels up to 8.6 mU/1. During the 2nd yr, there was a progressive rise
in the mean serum T (thyroxine) concn. from 92 + 22 to 110 + 22 amol/1
(P < 0.05). Serum T (triiodothyronine) concn. rose serially in all
subjects from a préinjection mean of 1.9 + 0.3 to 2.5+ 0.9 nmol/1
(P <0,001) and then fell significantly below the baseline level to a mean
of 1.7 + 0.6 nmol/l at 2 yr after injection (P < 0.01). The mean serum
r(reverse) T, levels followed the same trend. At 1| or 2 yr following
injection, 8 subjects were clinically hyperthyroid. Four of these consented
to venesection and hyperthyroidism was conlfirmed biochemically. These data
revealed the following: goiters decreased rapidly in size in response to
iodized ofl injection; significant though Incomplete depletion of the 1
stores occurred within 2 yr of {njection; the consistent increase in serum
T, was assoclated with a fall {n scrum TSH to undetectable levels; the
prevalence of the Jod Basedow phenomenon was 1.7%. The need for closer
biochemical monitoring of subjects receiving massive doses of 1 and a
reappraisal of the use of fodized oil in the treatment of endemic golter is
suggested. (Author's summary) HO2

0254
22329 CYELOLA, 0.0.; AYANGADE, $.0.; OKE, 0.L. 1983, The possible role of
cassova In the thiocyanate level of pregnant women, Nutrition Reports
International 28(s):585-592. Engl., Sum. Engl., 13 Refs. [Dept. of
Chemistry, Univ, of Ife, Tle-Ife, Nigeria]

Cassava. Human nutrition. CGari. Cassava flour. Foofoo. Thiocyanates.
Analysis. Metabolism. Nigeria.

Samples of maternal blood, fetal (cord) blood, amniotic fluid, breast milk,
and urine were taken from 150 pregnant women with different socioeconomic
status and analyzed for SCN. The mean SCN level was higher in the plasma
(20.52 Mmole/1) with a range of 0-83.00 Mmole, followed by the urine (18.9
Mmole) with a range of 3.10-37.60 Mmole. Although the range was similar in
the amniotic fluid and fetal plasma (0-43.30 and 0~44.80 Mmole, resp.), the
mean was higher in the amnfotic fluid (10.42 Mmole) than the fetal plasma
(.78 Mmole). Only the maternal plasma SCN level gave a significant
positive correlation with the fetal plasma (P < 0.05). All the other
correlations were insignificant. The content {n the breast milk (16,81
Mmole) may be sufflciently high enough to affect the thyrold function of a
breast-fed infant In the presence of insufficlent 1 and this may possibly
be the eticlogy of endemic goiter. (Author's summary) HO2

HO03  Animal Feeding

0255
19522 AGUDELO T., J.C.; BENEDETTI M., R.J. 1980. Utilizacién de la harina
de hoja de yuca como fuente parcial de protefna. (Cassava leaf meal
utilization as a partial source of proteins). Tesis Med.Vet.Zoot.
Monteria, Colombia, Universidad de Cdrdoba. Span., Sum. Span., 13 Refs.,
Illus.

Cassava. Animal nutrition. Poultry. Cassava leaves (vegetable). Solar
drying. Colombia,

The effect of using CLM at levels of O (check), 7.5, 11, and 15% in starter

and finishing diets for chickens (1-42 and 45-56 days, resp.) was studied.
There was no significant difference in the av. wt, of the animals during
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both phases; however, the highest av. wt. were obtained with the diet
containing 7.5% CLM. A significant difference in wt. gain/animal/day was
observed during the starter phase., Av, consumption/animal did not show
significant differences. Data suggest that age improves the use of CLM
since the excess fibeir may affect younger chickens., It was also observed
that CLM favored chicken pigmentation. (Summary by M. de W. Trans. by
L.M.F.) HO3

0256
22795 BALOGUN, 0.0.; FETUGA, B.L. 1984, Influence of methionine and palm
o1l supplementation of cassava flour-soybean meal diets on performance,
nitrogen retention and rate of tissue deposition 1in weanling pigs.
Livestock Production Science 11(3):315-327. Engl., Sum, Engl., Fr.,
Germ., 30 Refs. [Dept. of Animal Production, Faculty of Agriculture,
Univ, of Ilorin, P.M.B. 1515, Ilorin, Nigeria]

Cassava., Animal nutrition., Swine. Feed constituents., Digestibility.
Mctabolism., Nigeria.

Thirty-six 8-wk.-old weanling Large White x Landrace pigs, {initially
averaging 7.8 kg body wt., were used to evaluate the effect of palm oil and
met. supplementation on growth performance, N retention, plasma urea
concn., and rate and proportion of tissue deposition of pigs fed CF-SBM
dicts. Palm o1l levels of 3.00, 6.35, and 9,70%, and met. levels of 0.47,
0.55, and 0.€3% were used. All diets had a common protein level of 20%,
Increasing the palm oil level from 3.00 to 6.35% of the diet significantly
improved growth rate of pigs on all dietary met. levels, Daily N retention
was not significantly influenced by increased dictary palm oil, although
levels higher than 3.00% depressed the efficlency of retention of ingested
N at all dictary met. levels. Increased caloric density due to increased
palm oil levels resulted Iin a greater proportion of fat relative to lean in
the carcass. Calculated daily rate of lean deposition reached a max. in the
group of plgs fed the 0.63% met. diet containing 6,35% palm oil, while max,
efficiency of feed conversion to lecan was reached on the same met. level
but with 9.70% palm oil. Min. plasma urea concn. was obtained on a diet
containing 0.63% met. and 3.00% palm oll. (Author's summary) HO3

0257

22729 FOMUNYAM, R.T.; ADEGBOLA, A.A.; OKE, 0.L. 1984, Cassava-based diets
for rabbits. In Terry, E.R.; Doku, E.V.; Arene, 0.B.; Mahungu, N.M.,
eds. Trienaial Symposium of the International Society for Tropical Root
Crops-Africa Branch, 2nd., Douala, Cameroon, 1983. Tropical root crops:
production and uses 1in Africa; proceedings. Ottawa, Canada, Inter-
national Development Rescarch Centre. pp.ll4-116. Engl., Sum. Engl., 2
Refs. {Inst. of Animal Rescarch, Mankon, Cameroon)

Cassava. Animal nutrition. Rabbits., Cassava flour. Maize. Feed constitu-
ents. Metabolism. Costs. Nigeria,

Rabbits, New Zealand White and Californian breeds, fed maize- or cassava-
based diets had comparabte reproductive, growth, and carcass traits,
although feed iIntake and av, dally gain were significantly (P < 0.05)
greater for rabbits fed the cassava-based diets. 1t was more profitable to
raise rabbits on cassava-based diets than on maize based diets. (Author's
summary) HO3

0258
22985 GOMEZ, G.; SANTOS, J.; VALDIVIESO, M. 1984, Evaluation of methionine
supplementation to diets containing cassava meal for swine. Journal of
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Animal Science 58(4):812-820. Engl., Sum., Engl., 17 Refs, [Centro
Agronémico Tropical de Investigacién y Enseiianza, Apartado 7170, Tu~
rrialba, Costa Rica]

Cassava, Animal nutrition. Swine. Cassava meal., Methionine. Feed consti-
tuents. Costs. Sorghun. Soybean flour. Cottonseed meal, Fish meal. Coloum-
bia,

The effect of met, supplementation to diets containing high levels of CM
(approx. 65%) was studied with gestating and lactating gilts as well as
with growing-finishing pigs. In both expt., met. supplementation did not
improve (P > 0.05) the results obtained with the unsupplemenczed diets.
Handling of the feed during the gestation period could explain che differ~
ences found in relation to data previously reported; group feeding appeared
to be responsible for the poorer reproductive performance previously
obtained with CM-based diets, Diets for growing-finishing pigs based on CM
and SBM produced results similar to those of the control diet (yellow maize
+ SBM), irrespective of met. supplementation. Further studies using least-
cost diets formulated to include 30% CM for gestating and lactating gilts,
40% CM for baby pigs, and 20 and 30% CM for growing-finishing pigs produced
normal performance and required balancing, when necessary, with less than
0.06% met. The CM price used was equivalent to 80% of the current sorghum
price. Combinations of CM with SBM or with SBM-cottonsced meal-fish meal
resulted in well-balanced least-cost diets. (Author's summary) HO3

0259
22085 MAKHAMBORA, P.E. 1978. The economics of using a cassava-based ration
in pork production. Lilongwe, University of Malawi. Bunda College of
Agriculture. Research Bulletin no.9. pp.46-50, Engl., Sum. Engl., 3
Refs,

Cassava. Swine. Animal nutrition. Feed constituents. Maize. Costs. Malawi,

Eighteen litters of Large White x Landrace crossbred pigs were used in a
feeding trial to determine the performance of plgs fed a mailze-based ration
(F,), a peeled cassava-based ration (F,), and an unpeeled cassava-based
ration (F,). A completely randomized désign was employed. The av. daily
live wt, gains of the pigs were 0.47, 0.49, and 0.44 kg for Fl, F,, and F_,
resp., and the differences were significant (P < 0.01). Pigs f%d the g
ration had the highest feed conversion efficiency (3.3 kg feed/kg of live
wt. gain) seconded by those on the F, ration (3.9 kg feed/kg of live wt.
gain); those on the F, ration had thé lowest (4.2 kg feed/kg of live wt,
gain). It was estimated that the pigs fed on the F, ration would give the
highest gross margin followed by those on the F3 an F1 rations. (Author's
sumr .., ; HO3

0260

22730 NGOKA, D.A.; CHIKE, E.C.; AWONIYI, A.B.; ENYINNIA, T.; ODURIKWE,
S.0. 1984, Effects of cassava meal on the hatchability of chlcken eggs.
In Terry, E.R.; Doku, E.V.; Arene, 0.B.; Mahungu, N.M., eds. Triennial
Symposium of the Iaternational Society for Tropical Root Crops-Africa
Branch, 2nd., Douala, Cameroon, 1983, Tropical root crops: production
and uses in Africa; proceedings. Otcawa, Canada, International Develop-
ment Research Centre. pp.l117-119. Engl., Sum. Engl., 13 Refs. [National
Root Crops Research Inst., P.M.B. 1006, Umudike, Umuahia, Nigeria]

Cassava. Cassava meal. Maize. Animal nutrition. Poultry. Feed constituents.
Nigeria.
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Yaffa hens and Rhode Island Red cocks were fed CM in maize-based rations at
4 dietary levels, substituting maize at 0, 50, 75, and 100%; 800 eggs were
collected from the hens and incubated in 5 replicate batches for all the
treatments. The no. of infertile eggs, mortality in the shell, salability,
and incubation period were recorded. The eggs from the birds fed the
highest level of cassava showed a significantly (P < 0.05) higher in-
fertility and lower hatchability than the others. Other differcnce: were
not significant. The results suggest that CM can be substituted for maize
up to 75%2 in breeders' rations without deleterious effects on the
hatchability of chicken eggs. (Author's summary) HO3

0261

22043 NITIS, 1.M. 1983. Use of by-products to feced Bali cattle. In
Kiflewahid, B.; Potts, G.R.; Drysdale, R.M., eds. By-product utilization
for animal production: proceedings of a workshop on applied research,
Nairobi, Kenya, 1982. Ottawa, Canada, International Development Research
Centre. pp.26-36. Engl., Sum. Engl., Fr., Span., 10 Refs. [Dept. of
Animal Nutrition & Tropical Pasture Production, Udayana Univ., Denpasar,
Bali, Indonesia]

Cassava. Animal Nutrition. Cattle. Cassava chips. Feed constituents. Costs.
Indonesia.

Two feeding expt. were carried out in a mixed-farming village 1in Indonesia
to study the effect of replacing 307 of the green roughage with readily
available agroindustrial by-products (copra meal, rice bran, hen manure,
and cassava chips) on the performance of Ball steers with an av. initial
iive wt. of 101-114 kg. The completely randomized block design arrangement
consisted of 5 treatments (1 diet with 110% green rouglage and 4 diets of
70% green roughage + 30% various concentrate mixtures) and 4 replications,
with 2 stecrs/replication., Sixteen stecrs were raised using traditonal
methods for comparison. In expt. 1, the concentrate~supplemented diet was
formulated to mcet the requirements for the 100-200, 200-300, and 300-400
kg live wt. ranges. In expt. 2, the btest dict in expt. 1 was compared with
the cheapest concentrate-supplemented dict. Expt. 1 and 2 lasted 200 and 68
wk., resp. Cattle supplemented with various concentrate mixtures gained
2.7-3.9 times more wt. (P < 0.05) and were 50.5-67.7% more cfficient in
utilizing the feed than those fed on ygreen roughage alone. Among the
concentrate-supplemented groups, the response varied according to the
growth stages. Cattle supplemented with concentrate mixtures required 2.25
yr to reach 375 kg (market wt.), whercas those fed green roughage were
expected to take 2-3 times longer to reach the same wt. Simple benefit-cost
analysis showed that the gross profit from cattle receiving concentrate
mixtures was 55.5% more than those receiving only green roughage. The
greatest live wt. gain (av. 349 g/day) occurred in cattle supplemented with
10% copra meal + 10% rice bran + 10% cassava chips, whereas the highest
gross profit resulted from cattle supplemented with 20% rice bran + 10% hen
manure. The constraint was not on the concentrate but on the avallability
and cost of the green roughage. (Author's summary) HO3

0262
22328  OBIOHA, F.C.; OKEKE, G.C.; ONUA, E.C.; NBOEGBUNAM, S.I. 1983, The
effect of varying protein and energy levels on the utilization of
processed cassava peels by mice. Nutrition Reports International
28(3):531-545. Engl., Sum. Engl., 18 Refs. [Dept. of Animal Eeience,
Univ. of Nigeria, Nsukka, Nigeria]

Cassava, Animal nutrition. Laboratory animals. Cortex. Processing. Drying.
Solar drying. Silage. Freezing. Composition. Costs. Nigeria.
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Fcur levels of cassava peel meal (CPM), 0, 10, 20, and 40%, in either
ensiled, sun~-dried, or frozen form were incorprorated into 10 diets contain-
ing 19, 20, 21, or 22% protein and 3.1, 2,9, 2,7, or 2.3 Mcal/kg ME resp.,
and fed to growing mice, such thet CPM levels 1ucreased with protein but
decreased with energy levels. Fred intake was not depressed by CPM inclu-
sion even at high levels; ieed intake/g metabolic wt., was significantly
enhanced at gh CPM lev.ls. However, gains and PER were maximized whilc
liver fat wa. minimize. by the maize corctrol diet (P < 0.05). Performance
was Influenced more Fy CPM levcls thna by mode of CPM processing. Increas-
ing protein and ~wino acids and decreasing energy proved effective in
moderating the effects of high CPM and HCN levels. Up to 40% CPM can be
fed to mice preferably in ensiled or frozen form, with substantial savings
in feed costs. (Author's summary) HO3

0263
23450 OKE, 0.L. 1984. The use of cassava as pig feed. Nutrition Abstracts
and Reviews (Series B) 54(7):301-314. Engl., Sum. Engl., 54 Refs.

Cassava. Animal nutrition. fw.ine. Amino acids. Lysine. Cysteine. Cystine.
Methionine, Protein enrichment. Maize. Feeds and feeding. Feed constitu-
ents, Cassava chips. Cassava leaves (vegetable). Pellets. Cassava meal.

Amino acid imbalance, especially with respect to lysine and S-containing
amino acids (SAA), is one of the numerous problems involved in substituting
cassava for maize in pig rations., Imbalance with respect to SAA leads to
lower efficiency of feed conversion, and this increases as the amount of
cassava in the diet increases, as more SAA will be needed for detoxifi..
cation. As a lst step towards solving some of these problems it is suggest-
ed that workers in this field should record the cyanide content of the
cassava used, the theoretical content of lysine and SAA in the ration
formulation, whether palm oil (or any other oil) is used, and in what form
the cassava 1s fed. Some of the results reported in this review sugges:
that certain min. amounts of lysine and SAA are needed for high efficiency.
1f properly supplemented with a good source of protein and with vitamins
and minerals, cassava can b: used as the only source of energy for pigs.
(Extracted from author's summary) HO3

0264
21471 OMOLE, T.A.; ONWUDIKE, 0.0. 1983. Efecto del aceite de palma sobre el
uso de harina de cdscarn de yuca para conejos. (The effect of palm oil
on the use of cassava peel meal by rabbits). Produccidn Animal Tropical
8(1):30-37. Span., Sum. Span., 9 Refs. [Dept. of Animal Science, Univ,
of Ife, Ile-1fe, Nigeria]

Cassava. Animal nutrition. Rabbits. Feed constituents. Cassava meal.
Cortex. Metabolism. Cyanides. Cyanogen. Detoxification. Nigeria.

Two studies were carried out to determine the effect of palm oil on the use
of cassava peel meal by rabbits. Without palm oil there was a significant
reduction in the rate of gain of rabbits when cassuva peel exceeded 30% of
the diet. With palm oil supplements the drops in rate of gain and feed
efficiency with increasing levels of cassava peel were less than with the
unsupplemented diets, Without palm oil, feed intake dropped significantly
with more than 40% of cassava peel; with the supplemented diets, feed
intake was not significantly affected even with up to 50% of cassava peel.
With palm oil supplements, serum thiocyanate remained about the same for
rabbits given 0-50% of cassava peel, while there was a significant increase
in urine thiocyanate. With the unsupplemented diet the reverse was the
case. Since urine 15 a pathway of excretion, it would appear that palm oil
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supplements allowed a higher rate of removal of cyanide from the body than
when no palm oil was given. (Author's summary) HO3

0265
22335 PREMAKUMARI, K.; KURUP, P.A. 1983. Effect of feeding cooked tapioca
as compared to rice on the metabolism of glycosaminoglycans in rats.
Indian Journal of Biochemistry and Biophysics 20(3):163-166. Engl,, Sum.
Engl,, 26 Refs. [Dept. of Biochemistry, Univ. of Kerala, Trivandrum
695034, India)

Cassava. Animal nutrition. Laboratory animals. Cassava chips. Rice. Cook-
ing. Metabolism. India.

Feeding young male albino rats cassava, when compared with rice, resulted
in a decrease in the concn. of many glycosaminoglycans (Glg) in the aorta,
heart, liver, and kidney. The activity of glucosamine phosphate isomerase
(glutamine forming) and UDPG dehydrogenase decreased while the pattern of
change in the activity of enzymes concerned with degradation of Glg was not
uniform. Concn. of PAPS (3'~phosphoadenosine-5'-phosphosulfate) and the
activity of sulfate activating system (sulfate adenyltransferase and
adenylsulfate kinase) in the liver were increased. (Author's summary) HO3

0266
22039 RAVINDRAN, V.; KORNEGAY, E.T.; CHERRY, J.A. 1983, Feeding values
of cassava tuber and leaf meals. Nutrition Reports International
28(1):189-196. Engl., Sum. Engl., 22 Refs. {virginia Polytechnic Inst, &
State Univ., Blacksburg, VA 24061, USA]

Cassava. Animal nutrition. Swine. Poultry. Cassava meal. Cassava leaves
vegetable). Alfalfa. Soybean flour. Oats. Maize., Feed constituents,
Metabolism.

Tw> trials were conducted to evaluate the feeding values of cassava root
and leaf meals. In trial 1, 40 starter pigs welghing 7.3 kg were randomly
assigned to one of the following 5 dietary treatments in 4 replicates: (1)
waize-soybean basal (B); (2) B + 10% CM; (3) B + 20% CM; (4) B + 10% oats;
and (5) B + 202 oats. Inclusion of CM or ground oats had no significant
effect on daily gain, daily feed intake, or feed/gain of the starter pigs.
In trial 2, the feeding value of CLM was compared with that of dehydrated
alfalfa meal (ALM) using 288 two-week-old Japanese quails. A maize-soybean
diet served as the control and the leaf meals were incorporated at the
levels of 2.5, 5.0, 7.5, and 10.0%Z. All diets were isonitrogenous and
igocaloric. Body wt. gains were not significantly different between birds
fed the control and diets containing leaf meals. However, there was a trend
for birds fed diets containing 2.5% CLM or ALM to gain faster and more
efficiently than the controls. Feed intake and feed/gain were linearly
(P < 0.05) increased as the leaf meals were incorporated above 5% level,
The performance of birds fed CLM and ALM diets was similar. (Author's
summary) HO3

0267
22098 STEVENSON, M.H. 1984. The nutritional value of cassava root meal in
laying hen diets. Journal of the Science of Food and Agriculture
35(1):36~40. Engl., Sum. Engl., 13 Refs. [Agricultural & Food Chemistry
Research Division, Dept. of Agriculture for Northern Ireland, & The
Queen's Univ. of Belfast, Newforge Lane, Belfast BT9 5PX, Northern
Ireland}

Cassava. Animal nutrition. Poultry. Cassava meal. Pellets. Feed constitu-
ents, Nutritive value,
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A total of 288 layer hens (l44 Hixes white, 144 Hisex brown) were randomly
allocated to | of 12 dietary treatments and fed ad libitum fer ten 28-day-
periods., The diets, fed cither as mash or pelleted, were a control diet and
5 other diets with increasing levels of added CM (100, 200, 300, 400, 500
g/kg diet). At the end of the expt., 4 Hixes white birds from cach treat-
ment were taken for the measurement of water intake, The apparent ME
content of the diets was measured by the total coliection method. The
inclusion of high levels of CM had no detrimental effeet on egg production
or food intake. However, as the level of cassava increvased, there was a
tendency towards a decrecase In food consumption in the meal-fed birds.
Water consumption was significantiy greater in the birds given pelleted
feed than in those given mash, Also, at the higher levels of cassava
inclusion in the meal-fed birds, water consumption was greater. The ap-
parent ME content of the (M was l4.1 MJ/kg DM. (Author's summary) HO3

0268
22097 STEVENSON, M.H.; JACKSON, N. 1983, The nutritionai valuc of dried
cassava root meal in broiler diets. Journal of the Science of Food and
Agriculture 34(12):1361-1367, Engl., Sum. Engl., 21 Refs. [Agricultural
& Food Chemistry Research Division, Dept. of Agriculture for Northern
Ireland, & The Queen's Univ. of Belfast, Newforge Lane, Belfast BTY 5PX,
Northern Ireland]

Cassava. Animal nutrition. Poultry. Feed constituents, Cassava meal.,
Nutritive value. Metabolism,

In each of 2 expt.,, 602 male broiler chicks (Ross 1) were randomized into
24 groups, each containing 25 birds. From the age of 7 days they were given
1 of 6 exptl. diets: a control diet having ground wheat as the main cereal
source and 5 other diets In which mainly the wheat was replaced by increas-
ing amounts (100, 200, 300, 400, 500 g/kg diet) of dried €M. Nelther body
wt. nor food intake were significantly affected in either expt. by the
inclusion of dried CM at levels up to 500 g/kg. Food conversion efficiency
was not affected by dietary treatment except in expt. 1 after 4 wk., when
the diet with 100 g CM/kg resulted in a better food conversion efficiency
than in the case of the other dietary treatments. The carcass and abdominal
fat wt, and the chemical composition of the earcasses were not affected by
dietary treatment. In the cecal contents the proportion of acetic acid was
incr-ac! and that of propionic and valeric acids reduced by the {nclusion
of draied CM. The MC of the litter was not significantly affected by the
presence of CM although the 1litter became wet and sticky in the groups
given the 2 highest levels of CM in expt. 1. For this reason, the max.
recommended Level of inclusion of dried CM {in broiler diets is 30%. (Au-
thor's summary) HO3

0269
22092 TEWE, 0.0. 1984, FEffect of cassava-based diets varying in cyanide
content on the performance and physiopathology of the African giant rat
(Cricetomys gambianus Waterhouse). Animal Feed Science and Technology
11(1):1-9, Engl., Sum. Engl., 19 Refs. [Dept. of Animal Scicnce, Univ,
of Ibadan, Ibadan, Nigeria]

Cassava. Animal nutrition. Laboratory animals, Maize. Cortex. Roots. Pulp,
Feed constituents. HCN content. Mectabolism. Nigeria.

Twenty-four male weanling African giant rats were allocated to 4 treatment
groups in a l6-wk. trial. Their diets were based on (1) maize, (2) cassava
peel, (3) whole cassava roots, and (4) cassava pulp. HCN content of diets
was 0, 597, 150, and 110 mg/kg, resp. Diets were isocaloric and isonitro-
genous. Feed consumption was similar on all diets. Growth rate, feed
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efficiency, and PER were better (P < 0.05) on diets 1| and 4. Serum, organ,
and urinary thiocyanate were higher (P < 0.05) on the cassava-based diets.
Serum urea concn. 1increased proportionally with dietary HCN level. No
pathological lesions were observed in spleen, kidney, liver, and thyroid
glands of animals on all treatments. (Author's summary) HO3

0270
22037 TEWE, 0.0.; OKE, O0.L. 1983. Performance, carcass characteristics and
economy of production of growing pigs on varying dietary cassava peel
levels. Nutrition Reports International 28(2):235-243, Engl., Sum.
Engl., 10 Refs. [Dept. of Animal Science, Univ. of Ibadan, Nigeria]

Cassava. Animal nutrition. Swine. Feed constituents. Feeds and feeding.
Cortex., HCN content, Costs. Nigeria,

lwenty-four pigs were divided into 4 groups of 6 animals each, and fed 4
diets formulated to contain 20% protein and different levels of cassava
peels, 0, 10, 20, and 30% in diets 1-4, resp. The cassava peel contained
280.6 ppm HCN. Feed intake increased with higher dietary cassava peel
level while body wt. gain was highest (P < 0.05) on diet 1| and least on
diet 2. Feed cfficiency and protein efficicncy ratios were poorer on diets
containing cassava peel. Significant differences (P < 0.05) were obtained
in dressing %, carcass length, trimmed fat, dissected fat, and belly wt.
Pigs on 20 and 30% cassava peel-based rations produced leaner carcasses
than others. The profit margin was highest on the 20% cassava peel ration.
(Author's summary) HO3

0271
22100 WILLIAMS, P.E.V. 1984, Digestibility studies on ammonla-treated
straw. Animal Feed Science and Technology 10(2-3):213-222, Engl., Sum,
Engl., 21 Refs, [Rowett Research Inst., Bucksburn, Aberdeen AB2 9SB,
Great Britain)

Cassava, Animal nutrition. Sheep. Feed constituents. Digestibility.

Barley straw (cv. Sonja, a winter var.), cither treated with anhydrous
ammonia (30 g NH,/kg straw DM) in an oven at 90°C for 16 h or left un-
treated, war offered to 8 sheep in digestibility trials. The digestibility
of DM of aumuunia-treated and untreated straw was 0.50 and 0,42, of OM 0.52
and 0,45, and of acid detergent fiber 0.59 and 0.47, resp. A series of
digestibility trials is summarized in which ammonia-treated straw was
offered with supplements of either rolled barley, turnips, fish meal,
cassava, or molasses to either sheep or cattle. When the straw constituted
less than 50% of & diet which included either rolled barley or turnips, the
digestibility of acid detergent fiber in the diet was lower than recorded
when straw was offered alone. The apparent digestibility of the straw DM,
in the diets with rolled barley or turnips, was also lower than when the
straw was offered alone. However, when the supplement constituted approx.
5% of the DM of the diet, supplementation of ammonia-treated straw with
elther fish meal, cassava, or molasses tended to increase the digestibilicy
of acid detergent fiber and the apparent DM digestibility of the straw,
Results suggest that changes in bacterial lysis occurred depending on the
levels of supplementation used; high levels of rapldly fermentable carbo-
hydrates in diets with straw tended to depress digestion of cellulose by
bacteria, but small additions of ecither protein or rapidly fermentable
carbohydrates stimulated it. (Author's summary) HO3

0272
22769 YEONG, S.W.; SYED ALI, A.B. 1976. The use of tapioca in broiler
diets. MARDI Rescarch Bulletin 5(1):95-103. Engl., Sum. Engl., Mal., 6
Refs.
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Cassava, Animal nutrition. Poultry. Maize. Cassava chips. Pellets. Feed
constituents. Nutritive value. Metabolism. Malaysia.

Five expt. were conducted to study the possibility of replacing maize with
cassava chips in broiler~-finisher diets. 1In the lst 2 trials, 5 isonitrog-
enous and isocaloric diets with graded levels of ground cassava chips (0,
15, 30, 40, and 50%) substituting maize, were fed to cemmercial broiler
chickens from wk, 5 to 10. It was observed that as cassava levels
increased, body wt. and feed efficiency decreased linearly (P < 0.01),
although the essential amino aclds content in all diets was as high as the
requirement levels, Pelleting the cassava diets slightly improved feed
cfficiency but could not overcome the adverse effect completely. 1n the
subsequent trials, diets with graded levels of cassava were supplemented
with different levels of met. Results showed that 40 or 50% cassava
supplemented with 0,2% met. wiere comparable with malze control diets 1in
terms of body wt. gains and feed efficiency. No significant difference was
found in the carcass of broilers fed maize and cassava diets in terms of %
of ready-to-cook (total giblets, carcass, and neck) and meat to bone ratio.
Absence of yellow pigment in the skin, shanks, and depot fat was observed
in broflers fed high cassava dicts. (Author's summary) HO3

See also 0200 0202 0288

HO4  HCN Toxicity and Detoxification

0273
22726 EJIOFOR, M.A.N.; OKAFOR, N. 1984. Microbial breakdown of linamarin
in fermenting cassava pulp. In Terry, E.R.; Doku, E.V.; Arene, 0.B.;
Mahungu, N.M., eds. Triennial Symposium of the Internationusl Soclety for
Tropical Root Crops-Africa Branch, 2nd., Douala, Cameroon, 1983.

Tropical root crops: production and uses In Africa; : ceedings. Ottawa,
Canada, International Development Research Centre. pp.105-107., Engl.,
Sum. Engl., 11 Refs. [Cassava Programme, Natioual Root Crops Research

Inst., P.M.B. 1006, Umudike, Umuahia, Nigeria]

Cassava, Gari. Fermentation. industrial microbiology. Linamarin,
Linamarase. HCN, Detoxification. Nigeria,

Linamarin~hydrolyzing microorganisms were inoculated into fresh cassava
pulp. The generation times were 59, 58, 78, and 74 min for Alcaligenes
faecalis, Leuconostoc mesenteroides, Saccharomyces cerevisiae, and
Rhodotorula minuta, resp. The bacteria L. mesenteroides and A. faecalis
hydrolyzed cassava 1inamarin, releasing a max. of 0.100 and 0.090 mg HCN/g
of pulp, resp., at 72 h. At 96 h, S. cerevisiae released a max. of 0,105 mg
HCN/g of pulp, and R. minuta 0,108 mg HCN/g of pulp. Alone, the linamarase
endogenous to the cassava released 0.045 mg HCN/g of pulp at 72 h, and
0.051 mg HCN/g of pulp at 96 h. It is suggested that the 4 microorganisms
can be used 1in the commercial detoxification of cassava pulp during the
production of gari or other fermented cassava-based meals. (Author's
summary) HO4

0274
22090 GOMEZ, G.; VALDIVIESO, M.; DE LA CUESTA, D.; SALCEDO, T.S. 1984,
Effect of variety and plant age on the cyanide content of whole-root
cassava chips and its reduction by sun-drying. Animal Feed Science and
Technology 11(1):57-65. Engl., Sum. Engl., 21 Refs. [Centro Agrondmico
Tropical de Investigacidén y Ensefianza, Apartado 7170, Turrialba, Costa
Rical
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Cassava. Cultivars, Sweet cassava. Bitter cassava, Timing. Cassava chips.
Drying. Solar drying. Cyanides. HCN content. Colombia.

The cyanide content of fresh whole root chips of 2 cassava var. (CMC-40,
low-cyanide, and CMC-84, high-cyanide) as affected by plant age (9-12 mo.)
was determined monthly, as was the effect of sun drying, either on concrete
floors (plain or black-painted) or on inclined trays, on cyanide elimina-
tion. Total cyanide contents in fresh chips of var. CMC-84 were always
higher (772 + 167 vs, 436 + 111 mg/kg DM) than those of var. CMC-40, and in
both var. cyanide contents in chips decreased as plant age increased. Most
of the cyanide in fresh chips was found as bound cyanide (66 and 797 for
CMC-40 and CMC-84, resp.), but the proportion of free cyanide was higher
than values previously determined in the separate root tissues. Sun drying
on inclined trays normally required less time thay on a concrete floor; at
the fresh chip loading rate used (8.5-9.0 kg/m”) for floor drying, no
appreciable differences (o drying times and cyanide elimination were found
between plain and black-painted concrete surfaces. Sun drying on a
concrete floor eliminated more cyanide for both var. than on inclined
trays. Most of the remaining cyanide in chips dried on a concrete floor
was found as tree cyanfde, but in chips dried on trays these values were
considerably lower. Results are discussed {n relatfon to the max. HCN
concn. (100 mg/kg) that has been set as a quallty standard for cassava
chips or pellets.  (Author's summary) HO4

See also 0173 0248 0262 0264 0269

100  PROCESSING, PRODUCTS AND USES

102 Uses, Industrialization, Processing and Storage

0275
22982 BEST, R.; ALONSO, L. 1983, The development of a through circulation
solar heated air drier for cassava chips. Cali, Centro Internacional de
Agricultura Tropical. l4p., Fngl., Sum. Engl., 13 Refs., Illus, |[CIAT,
Apartado Aéreo h713, Cali, Colombial

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

Cassava, Cultlvars, Cassava chips. Solar drying. Drying. Processing.
Mechanizatien., Industrialization. Small-scale equipment. Development.
Colombia.

A pllot-scale through circulation drier, using solar heated air, has been
developed for drying cassava chips. The design of the drier system, which
includes a bottom ventilated drying bin, centrifugal fan, and solar collec-
tor, is described. In the cvgluation trials the ynrlnblqs studied were
drier loading (37.5-150.0 kg/m"), afrflow (l11-18 m’/min m"), and varying
alr conditions in the range 24-26°C and 62-72% RH. Design parameters for
drier scale-up are presented. (Author's summary) 102

0276
23087 COLOMBO, A.J.; SCHOENLEIN, N.C, 1982. Hidrolise enzimatica da
farinha de mandioca. (Enzymatic hydrolysis of cassava flour). Revista
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de Farmacia e Bioquimica da Universidade de Sao Paulo 18(1):47-67.
Port., Sum, Port., Engl., 12 Refs., 1llus, [Facultade de Ciencias
Farmaceuticas da Univ. de Sao Paulo, Calxa Postal 30786, Sao Paulo-SP,
Brasil]

Cassava. Cassava flour. Starch content. Hydrolysis, Enzymes. Brazil,

The use of barley enzymes for the saccharification of cassava starch was
studied. Thermic pretreatment, agitation, relation between barley flour
and CF and time of hydrolysis, were considered. Barley flour was used
instead of barley malt as an economical industrial choice. Best ylelds
were obtained with pretreatment, agitation, barley flour/CF relation of
3/7, and a hydrolysis time of 8 h. (Author's summary) 102

0277
22322 TIGUEROA S., F.J.; OSPINA P., M.T. 1984, Funcionamiento y costos de
operacién de un sistema de secado artificial de yuca utilizando aire
forzado calentado por un quemador de carbdn. (Performance and operation
costs of an artificial forced-air cassava drying system heated with a
coal burner)., Tests lng.Agr. Palmira, Universidad Nacional de Colombia.
119p. Span., Sum. Span., Engl., 18 Refs., Illus.

Cassava. Cultivars. Processing. Drying. Development. Industrialization.
Snall-scale equipment. Colombia.

A forced-air through circulation drier has been developed for drying
cassava chips; the system uses an indirect coal-fired burner to heat the
air which is drawn through the burner/heat-exchanger unit by a centrifugal
fan with backward curved blades. Combustion gases did not mix, with the
heated air. The system operated at a fixed airflow rate of 36 m”/min with
a drying area of 2 m°. An av. air drying temp. of 58°C was achieved by
using 15 kg of coal for lighting the burner and then after 2 h, periodic
feeding with 5 kg/h. These operating conditions were determ'ned in 11
tests Iin the lst trial undertaken. In the 2nd trial, operating the burner
under the conditions obtained initially, tests were carried out using load

of cassava chips of 50, 100, 150, 175, 200, and 250 kg of fresh .cassava/m

of drying area. It was found that loads higher than 100 kg/m” gave the
highest efficiencies in terms of kg of water extracted/kg of coal burnt and
kg of coal/kg of dry cassava produced. The lowpst cost, in terms of energy
consumption, were those using 150 and 200 kg/m“. It {s recommended to use
loading rates of 150-200 kg/m”~ given the lower costs obtained, compared
with the other loading rates studied. (Author's summary) 102

0278
21497 KHALID, N.M. 1982. Relative sweetness of high fructose cassava
syrup, high fructose corn syrup and sucrose. MARDI Research Bulletin
10(1):105-109. Engl., Sum. Mal., Engl., 7 Refs., Illus. [Malaysian
Agricultural Research & Development Inst., Food Technology Division, Bag
Berkunci 202, Pejabat Pos U.P.M., Serdang, Selangor, Malaysial

Cassava., Fructose. Sucrose., Maize. Confectioneries. Organoleptic examina-
tion. Statistical analysis. Malaysia.

The relative sweetness of high fructose cassava syrup (CS) to high fructose
corn syrup (HFCS) and sucrose was determined by a forced cholce paired
comparison method. It was found that CS in water solutions containi g 13%
solids was equal in sweetness to 11.4% sucrose solution and 12.8% solution
of HFCS. CS and HFCS having equal sweetness were used in a lemonade drink.
A triangle test was used to differentiate the 2 high fructose syrups at
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equivalent sweetness. CS could be differentiated from HFCS due to the
presence of a slight caramel flavor and light brown color in €S. The
hedonic scale method was used to determine whether chere was any sigonifi-
cant difference among the C§, HFCS, and sucrose samples, There was no
significant difference in preference for the 3 samples. (Author's summary)
102

0279
22327 MUCHNIK, J.; VINCK, D. 1984. La transformation du manioc; technol-
ogles autochtones. (Cassava transformation: autochthonous technologies).
Parls, France, Agence de Cooperation Culturelle et Technique. Conseil
International de Langue Francaise. 172p. Fr., 114 Refs., Illus.

Cassava. Production, Statistical data. Cassava products. Uses. Cassava
meal., Aticke. Gari. Roots. Cassava leaves (vegetable).  Composition.
Processing. Washing. Peeling. Rasping. Fermentatlion. Pressing. Screening.
Gelatinization., Drylng. Development., Small-scale cquipment. Socio-economlc
aspects. Costs. Econemics. Brazil. Ivory Coast. Nigeria,

Different autochthonous techniques to process cassava are reviewed. The
worldwide {mportance of small-scale cassava transformation industries is
highlighted within historic, social, cconomlc, and technical contexts, The
composition of the cassava roots and leaves is presented and the different
uses of cassava by-products are given. Tables on production, yield, and
consumption are included. The general process (pecling, rasping, fermenta-
tion, screening, gelation, drying, detoxification), as well as the proccss-~
es to obtain farinha, atieke, and garl, are described in detail. The
techniques are reevaluated under a multidisciplinary approach. (Summary by
M. de W.) 102

0280

22727 NWOKEDL, P.M. 1984. Performance of a cassava peeling machine, In
Terry, E.R.; Doku, E.V.; Arene, 0.B.; Mahungu, N.M., eds. Triennial
Symposium of the International Society for Tropical Root Crops-Africa
Branch, 2nd., Douala, Cameroon, 1983, Tropical root crops: production
and uses in Afrilca; proceedings. Ottawa, Canada, International Develop-
ment Research Centre. pp.108~110. Engl., Sum. Engl., | Ref., Illus.
{Engireering Rescarch Dept., National Root Crops Rescarch Inst., P,M.B.
1006, Umudike, Umuahia, Nigeria]

Cassava. Roots. Pecling. Small-scale equipment. Small-scale processing.
Development. Nigeria,

The development, design, and manufacture of a peeling machine suitable for
village use in Nigerla are discussed. The machine is an oval chamber that
has holes cut along the walls and 1s lined with sharp wire gauze. Cassava
roots are loaded in the chamber, which is mounted on 2 mild-steel rods, 35
cm in diameter, artached at elther end. The rods allow the chamber to
rotate clockwise. The left rod is connected to a 5-hp electric motor by
means of a v-belt pulley., Thirty balls coated with wire gauze are added to
the chamber., The machine is mounted on a 33° angle. The angle permits the
sharp edges of the chamber and balls to carry out effective abrasive
peeling. The roots are cleaned as they are being peeled, the chamber
passing through a water-filled pan underncath {t. The performance of the
machine was tested with 3 batches of roots, peeled in 3 days; in other
series of tests the roots were sorted by size before being peeled by the
machine. In the lst tests the ef ficieney was 43%, whereas in the 2nd ones
it improved to 68%. Illustrations are included. (Author's summary) 7102
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0281
21437  ROMERO M., Z. 1983. Produccién de alcohol a partir de mandioca.
(Alcohol production from cassava). Revista Técnica (Brasil) 16(2):21-24.
Span., Sum. Span., 2 Refs.

Cassava, Sweet cassava., Bitter cassava., Composition. Ethanol. Production.
Processing. Washing. Peeling. Rasping. Hydrolysis. Enzymes. Fermentation,
Paraguay.

All the steps involved 1in the production of ethanol from cassava are
preseated and described. (Summary by M. de W.) 102

0282
11905 SAWADA, I.M.N.; MORAES, 1. DE 0.; HOKKA, C.0. 1979. Obtencao do
etanol for fermentacao continua. (Ethanol production through continucus
fermentation). 1in Congresso Brasileiro de Mandioca, lo., Cruz das
Almas-BA, 1979. Anais. Bahia, Brasil, Empresa Brasileira de Pesquisa
Agropecudria. Departamento de Informacao e Documentacao. pp.373-397.
Port., 4 Refs., Illus.

Cassava. Cassava meal. Starch content. Enzymes. Hydrolysis. Industrial
microbiology. Fermentation. Ethanol. Production. Brazil.

The process of ethanol production by continuous fermentation, using CM, was
studied. The saccharification of CM starch using commercial amylase and
amyloglucosidase, in a continuous system, and working with different
holding times (30, 50, 90 and 110 min), was considered Ist; then the
continuous saccharification with the extracellular amylolytic enzymes
produced by Aspergillus usamii var. Shirousamii, 1in 2 culture rnedia,
caccharified and cooked (pH 4.5) CF, was analyzed. Saccharomyces
cerevisiae var., Hakken-l was used for the alecoholic fermentation and the
inhibitory effect of ethanol was investigated. Economic aspects of the
process are given. The use of cassava as raw material for the production
of ethancl by continuous fermentation is technically feasible. Cassava
starch can be transformed into fermentable sugars by the action of enzymes
produced by the fungi, when these are cultivated in the same substrate in a
continuous system; however, the use of commercial enzymes 18 more
advantageous from the operational and ecconomic points of view. (Summary by
I.B. Trans. by M. de W.) 102

0283
23095 SILVA, J. DE S.E.; LACERDA FILHO, A.F. 1984, Construcao de secador
para produtos agricolas. (Construction of a drier for agricultural
products). Vicosa-MG, Brasil, Universidade Federal de Vicosa. Informe
Técnico no.4l., 17p. Port., 1llus. [Univ. Federal de Vicosa, 36.570
Vicosa-MG, Brasil]

Cassava. Drying. Processing. Development. Small-scale equipment. Brazil.

The advantages of using artificial drying are mentioned and the instruc-
tions, materials, and blueprints are given of a fixed-bed drier that can be
used for cassava, coffee, maize, rice, and beans, among uvthers. The drier
consists of a base, a motor, a heat source (oven), a drying chamber, a
ventilator to fced the drying chamber, and a ventilator to avoid the
adhesion of particles to the walls and permit their constant flow. The
process 1is described and the parameters that should be considered for each
product are indicated. (Summary by M. de W, Trans. by L.M.F.) 102

See also 0202 0203 0273 0288 0293
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JOO ECONOMICS AND DEVELOPMENT

0284
0922 ARDILA V., J.; ROMANO O., L. 1977. Progreso técnico y perspectivis
de produccidén de alimentos en Colombia. (Technical advance and foud

production perspectives in Colombia). Bogotd, Instituto Colombian~
Agropecuario. 43p. Span.

Cassava. Economics. Development. Production. Technology. Statistical data.
Colombia.

The general theory on the contribution of the agricultural sector to
economic development and on the contribution of technological change to the
development of the sector 1s discussed as well as the calculation of the
growth rates in production of 8 basic foodstuffs (wheat, sugarcane for
brown sugar loaf, maize, rice, sugar, potato, plantain, and cassava) and
observations on meeting the demand for the years 1980 and 1985. Production
series, arca, and yield over 26 yr are used with which 5-yr mobile av,
(1950-54, 1971-75) are computed to c¢liminate variations between years. It
is concluded that continuity is necessary in the generation and dissemina-
tion of knowledge and new technology and that resources be assigned to
these activities. Research should become an autonomous process covered by
state organisms. Statistical tables on the discussed topics are included.
(Summary by M.T. Trans. by L.M.F.) J0O

0285

22315 ARMIJO C., A.C.; CABEZAS S., 0.; SANCHEZ F., J.L. 1983. Andlisis
econimico de la produccidn y comercializacidn de la yuca en la Regién
Atldntica en 1982, (Economic analysis of cassava production and commer-
cializatior in the Atlantic region, in 1982). San José, Costa Rica,
Ministerlo Je Agricultura y Ganaderia. Departamento de Estudios Econdmi-
cod. Serie: Economfa para Mercadotecnia no.2.D.E.E. 20p. Span., Sum.
Span.

Cassava, Production. Marketing. Economics. Costs. Costa Rica.

The income-yield capacity of cassava cultivation in the Atlantic region of
Costa Rica was determined for 1982 through case studies. This region was
characterized by having an av. farm size of 7.88 ha, with an av. 1.64 ha
planted to cassava (20.77% of the total area under cultivation) and a mean
production of 8.65 kg/ha. When the av. net Income was determined, it was
found that 5 case studies had acceptable income-yleld capacity, 2 low
income-yield capacity, and 10 negative income-yield capacity., The mean
total cost/ha planted to cassava was estimated, divided 1into operative
costs (labor, materials, and others), variable costs, and fixed costs.
Data are given on the net gross 1income and on the net recturn covering
operative costs, variable costs, and total costs. (Summary by L.M.F.) J0O

0286
21193 ARMLIJO C., A.C.; CABEZAS S,, 0.7 SANCHEZ F., J.L. 1983, Andlisis
econdmico de la produccién y comercializacidn de la yuca en la Regién
Zona Norte. (Economic analysis of cassava production and commercializa-
tion in the Northern Region). San José, Costa Rica, Ministerio de
Agricultura y Ganaderfa. Departamento de E-tudios Econdmicos. Doc.E.E.1
Serie: Economfa para Mercadotecnia. 22p. Span., Sum. Span.

Cassava. Production. Marketing. Economics. Costs. Costa Rica.
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The income-yicld capacity of cassava cultivation iu the northern zone of
Costa Rica in 1982 was found to be excellent in a casc study carried out
there. This region was characterized by having farms with an av. size of
23.7 ha with 5.77 ha planted to cassava; the total areca planted represented
24% of the region. When the av. net income/ha was determined, it was found
that 6 farms had very high income, 8 good income, and 1 low Income, The
mean total cost/ha planted to cassava was estimated, divided Into operative
costs, varilable costs, and fixed costs. Data are given on the net gross
income and on the net return covering operative costs, variable costs, and
total costs. (Summary by L.M.F.) JOO

0287
6276  BELTRAN B., J.A., 1975. Factores econdmicos y sociales relacionados
con la sustitucidn de trigo en pan v pastas. (Socioeconomic factors
related to the substitution of wheat in bread and pasta). IIT Tecnologla
n0.97:8-21, Span., Illus.

Cassava. Soclo-economic aspects, Composite flours. Cassava flour. Cassava
bread. Pasta. Marketing. Economics. Colombia.

Since the high consumption of wheat and its low production (according to
data from 1950 to 1974) have made {t necessary to import the cereal in
Colombia, 1t is considered that wheat tlour should be substituted with
other farinaccous products. The nutritional status should also be consid-
ered. According to nutritional surveys in 1963-67, cthe country's popula-
tion only consumes 85Z of the required calories and 78% of the necessary
proteins. Therefore the situation becomes more critical in the lower
income groups. The following alternatives to ruduce wheat fmports are
discussed: substitute bread for other products, such as the arepa (cornmeal
griddlecake), cassava bread, and bread made from other starches and flours;
substitute the wheat in breads and pasta for locally produced starches and
fiours, such as white rice, corn flour, CF and cassava starch, and maigze
starch, Including soybean flour as protein supplement. A trial was earried
out for 3 wk. at a girls' school and it was concluded that breads made with
composite flours had an above av. quality. Thelr possihilities of commer-
clalization are optimistic. 1t should be noted that there was preference
for cassava starch-based bread. Likewise, the substitution of wheat in
pasta has been studied and results show that it is feasible to substitute
wheat with composite flours. In order to produce and consume enriched
breads and pasta made from composite flours, the preduction of raw material
must be guaranteed throvgh the maintenance of policies that foment and
promote increased crop production. (Summary by ODEI. Trans. by L.M.F.) J0O

0288
23401 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. CASSAVA PROGRAM. 1984,
Annual Reports for 1982 and 1983, Call, Colombia. 521p. Engl., Illus,
(CTAT, Apartado Aéreo 6713, Cali, Colombia]

Cassava. Cassava programs. Development. Developmental rescarch, Research.
Colombia.

The 1982 and 1983 CIAT Cassava Program Annual Reports are presented scpa-
rately. Both concentrate on rescarch activities and results in physiolcgy,
soils and plant nutrition, mycorrhiza project, entomology, pathology,
germplasm development, var. improvement (ln 1983, germplasm and breeding),
cultural practices, reglonal trials, cassava utilization, economics,
scientific training, tissuc culture, international cooperation in 1982 and
a new section of agroecological studies In 1983. Individual papers for
1982 are recorded in this publication under the following consecutive no.:

65



0157, 0159, 0180, 0182, 0190, 0199, 0202, 0216, 0226, 0241, 0243, and 0289.
For 1983 the no. are: 0158, 0160, 0179, 0181, 0183, 0191, 0203, 0217,
0235, 0242, and 0296. (Summary by EDITEC) JOO

0289
23412 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. CASSAVA PROGRAM, 1984,
Economics., In . Annual Reports for 1982 and 1983, Cali, Colom-

bia. pp.181-195. Engl., Sum. Engl., Illus. [CIAT, Apartado Aéreo
6713, Cali, Colombia]

Cassava. Cassava programs. Marketing. Cultivation. Cultivars. Fertilizers.
Fallowing. Mycorrhizae. Colombia.

In 1982 the economics section of CIAT's Cassava Program conducted regional
studies on cassava production and v *1lization iIn Latin America and Asia;
collaborated in the production, processing, and market expansion project of
a cassava pllot plant on the North Coast of Colombia; and continued on-farm
trials to 1incorporate farmer stratification in the trial design. On-farm
trials evaluated interactions between the var.,, fertilization, and the
{fallow system at 4 main sites (Mondomo, Media Luna, the Llanos, and Soco-
rro). Traditional cassava growers in Latin America do not use fertilizers
but ecmploy a fallow system. It was not possible to establish 1f the
fertilizer can substitute the fallow system and 1f there 1s a profitable
response to fertilizers at the farm level since the responses appear to
depend on the fallow system and soil conditions. Fertilization did not
appear to perfectly substitute a long-term fallow system. The hypothesis
that fallow 1s associated with changes in the mycorrhizal population and
that soil chemical analyses do not provide a precise index of the available
nutrients for the plant at low nutricent levels, 1s presented. An other
hypothesis 1s that there is a micronutrient or another biotic factor that
has been overlooked in the trials. In evaluating the profitability of
alternative weed control methods, hand weeding appears to be the most
profitable method for all sites. (Summary by EDITEC) J00

0290
23424 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. CASSAVA PROGRAM. 1984,
Economics. In . Annual Reports for 1982 and 1983. Cali, Colombia.

pp.487-509. Engl., Tllus. [CIAT, Apartado Aéreo 6713, Cali, Colombial

Cassava. Development. Cassava programs. Marketing, Soclo-economic aspects.
Economics. Cultivation. Cultivation systems. Fallowing., Fertilizers, ¥P.
Mycorrhizae. Income. Colombia,

During 1983, the economics section of CIAT's Cassava P'rogram developed a
methodology for planning and evaluating 1ntegrated cassava development
projects and concentrated on on-farm research of rotation systems 1in
Mondomo (Cauca, Colowbia). The objectives and constraints of cassava
development 1in Latin America are discussed as well as integrated develop-
ment projects, the development of the macro planning frame, the asscssment
of institutional capacity, project financing, phasing of activiiies 1in
project execution, and support activities (opening of credit lines, farmer
organization and training, opening of market channels, policy intervention
in marketing). The Colombian cassava development project, the integrated
rural development program (DRI), socioeconomic characteristics of the
target reglon, the screening process, progress of the project to date, and
potential economic benefits are also briefly analyzed. The role of CIAT as
a catalyst of integrated cassava projects is discussed. Results of 2 yr of
on-farm research trials and rotation systems in Mondomo are given. A
linear programming model of the farming system in Mondomo was conatructed
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with special emphasis on the fallow system., It indicates that when fertil-
izer is not used, the optimum strategy for the farmer, regardless of farm
size, 1is to use a long-term fallow system. As production in the region has
expanded in relation to market possibilities, farmers have Increasingly had
to shorten their fallow perfod and their future Incomes will decrease as a
result of reduced fertility. The introduction of fertilizers in the fallow
system increases potential incomes; a continuous cropping system would
require improved ecrosion control methods as well as fertilization and
perhaps a rotatfon system with a green manure or grain crop. The following
phase of on-farm research In the region will focus on adapting such a
system *o local conditions. (Summary by EDITEC) .J0O

0291
20746 CIAT ACHIEVES high-output from low-input farming. International
Agricultural Development 2(2):12-13, 1982, Engl., Illus,

Cassava. Cassava programs. Development. Technology. Colombla.

The results of a decade of rescarch at C1AT are summarized. Regarding the
cassava program, its goal {s to develop an improved production technology
suftable to the limited conditions of the producers. The {mprovement of
germplasm has resulted in new pest- and discase-resistant 1lines that
outyleld tradivional clones. In reptonal trials, the lines tested have
shown a broad adaptability and field stability over ti . When combining
low-input, improved management practices with new Hnes, vields of 30 t/ha
have becn obteined. Wich improved practices, traditional clones have given
an av. of 20 t/ha, which is double the world av. Since tle quality of new
lines 1s not always superior to that of traditional clones, furtier
research will be carrfed out to mafntain or increase ylelds and improve
quality. (Summary by M. de W.) JOO

0292
22698 CONCEPCION, R.N. 1983. A quantitative land evaluation technique for
rainfed agriculture in a developing country (The Philipplines). Ph.D.
Thesis, Tthaca, N.Y., Cornell University, 452p.  Engl., Sum. Engl,,
167 Refs., 1llus.

Cassava. Maize. Rice. Cultivaticn. Soil physical properties. Rainfall daca.
Fertilizers. N, P. K. Water requirements (plant). Labour. Productivity,
Statistical analysis. Philippines.

Research was conducted to develop an operational knowledge about the
quantitative relationship between yield of vainfed crops (maize, rice, and
cassava) and measurable soils, land management, and climate varfables in
the >hilippines. The objectives were to {dentify and formulate sets of
crite-ia for laad classification and productivity evaluatfon of rainfed
agricultural areas. Soil, farm management, and climatic data from 10
representative rainfall-dependent provinces {n the Philippines were gener-
ated, comiled, and analyzed with the use of the computer facilities at the
U, of the Philippines at Los Baiios. The scquential and paifrwise correla-
tion tests and the multiple repression analyses were performed to determine
the sets of varfables that provide the best estimate of the crop vield and
its variation. A total of 68 regression models were calculated. The
general lincar model technlque was employed to test the finteraction of
location and the set of varlables In the selected regression cquations. A
total of 34 final productivity models were calculated from the best general
linear models by Including the dummy variables in the ecaquations. The
discriminant analyses were perforued to estimate the probably land classes
of the different observationc made for the selected crops. The study

67



indicated that crop yield anu farming systems in the rainfed agricultural
areas were directly influenced by the physical and management variables
such as slope, effective rooting depth, rainfall distribution, and labor
availability. Significant no. of location-related prcductivity models have
correlation coefficients greater than 50% with level of significance of
0.01Z. In the estimation of land classes for rainfed ¢crops, management
variables have to be included in the discriminant analyses to obtain
reliable classification results. The results of discriminant analyses
showed that the variables selected to classify observation sites of the
rainfed crops can provide the following correct classification: 98.3%
fertilized rainfed rice, 100% for unfertilized rainfed rice, unfertilized
maize, and unfertilized cassava, and 67.7% for fertilized maize. (Author's
surmary) J0OO

0293
23240 DOWNER, A.V. 1974. Cassava (Manihot esculenta Crantz)., Georgetown,
University of Guyana. Agronomy Review Series no.9., 17p. Engl., Sum.
Engl., S3 Refs.

Cassava. Cultivation. Propagation materials. Fertilizers. Uses.

Papers and/or abstracts of papers published recently are reviewed to
provide rough guidelines for cassava production. Aspects covered include:
parameters which can be used to differentiate var., proportions of major
fertilizer elements utilized and the optimum application time, storage of
cuttings, and planting methods. The process of root development 1is also
mentioned. Different uses of the cassava root products and the factors
limiting their use are examined. (Author's summary) JOO

0294

21459 LEGORRETA P., F. DE J. 1983. Efecto de la fertilizacidn N-P-K y
densidad de pohlacidn (DP-ha) sobre el rendimiento de forraje fresco de
yuca (Manihot esculenta) c¢n la sabana de Huimanguillo, Tabasco. (Effect
of N-P-K fertilization and population density on the yleld of fresh
cassava forage in the Huimanguillo savanna, Tabasco). Tesis Ing.Agric.
Cuautitlin, Universidad Nacional Auténoma de México. 68p. Span., Sum.
Span., 41 Refs., 1llus.

Cassava. Cultiv:tion. Fertilizers. N. P. K. Planting. Spacing. Productivi-
ty. Forage. Composition. Protein content, Dry matter. Ash content. Fibre
content. Statistical analysis. Mcxico.

Trials were carried in the Hulmanguillo savanna, Tabasco, Mexico, where
edaphic conditions hinder the production of basic crops, to determine the
optimum N-P-K fertilization rate and population density for increased fresh
cassava forage yield. A Plan Puebla I matrix design in randomized blocks
was used with 5 replications. Evaluation parameters were based on the
fresh forage yields/treatment and their quality according to results of
dietetic analysis during 2 harvesting periods. A marked response to N
fertilization was observed since forage ylelds and quality gradually
increased with increasing N rates. The level of 120 N gave the best results
as to production and quality. Population density/ha did not have a signif-
icant effect on yield. (Extracted from author's summary. Trans. by L.M.F.)
JOo

0295
23184  MAKAME, M.H.; BEGG, C. 1984, Root-crups program, Zanzibar. In
Kirkby, R.A., ed. Crop Improvement 1in Eas.orn and Southern Africa:
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Regearch Objectives and On-Farm Testing; a regional workshop, Nairobi,
Kenya, 1983. Ottewa, Canada, International Development Research Centre.
pp.60-63. Engl., Sum. Engl., 2 Refs. [Ministry of Agriculture, P.O.
Box 159, Kizimbani, Zanzibar, Tanzania]

Cassava, Cassava programs, Cultivation. Diseases and pathogens. Injurious
mites. Development. Tanzania.

The situation of cassava in Zanzibar (Tanzania) and the creation of the
root crops program are presented. The objectives of the program include the
selection of high yielding, pest- and disease-resistant var., the distri-
bution of the selected material, and training. Emphasis is placed on the
direct distribution of propagation material to the farmers. (Summary by M.
de W.) JOO

0296
11789  MANDIOCA. (Cassava). Acompanhamento da Situacac Agropecuiria do
Parana 3(8):36-40. 1977. Port.

Cassava. Production. Productivity. Costs. Brazi]

In 1976, tarand was in the 8th place among the cassava-produciny states of
Brazil, with a production of 1,292,000 t/yr, a cultivated area of 71,000
ha, and a yield of 17.8 t/ha. The production, cultivation, and postharvest-
ing aspects of cassava in different regional centers are briefly mentioned.
(Summary by M., de W.) JOO

0297
23185  OTIM-NAPE, G.W. 1984, Strategles for root-crop Improvement in
Uganda. In Kirkby, R.A., ed. Crop Improvement in Eastern and Southern
Africa: Research Objectives and On-Farm Testing; a regional workshop,
Nairobi, Kenya, 1983. Ottawa, Canada, International Development Research
Centre. pp.78-87. Engl., Sum. Engl., 5 Refs. [National Root Crops
Improvement Programme, Serere Research Station, P.0. Soroti, Uganda]

Cassava. Cassava programs. Cultivation. Diseases and pathogens. lnjurious
mites. Development. lganda.

A brief history of cassava and sweet potato cultivation in Uganda is given.
The creation of the National Root Crops Improvement Programme and its
objectives are presented. in order to develop improved high yielding var.
and husbandry practices that will increase farmer benefits, existing root
crop var. will be evaluated for their pest and disease resistance and
promising var. will be tested on-farm or at the village level. Root or
tuber quality will be also analyzed. It is highlighted that in the strategy
to improve root crops, the development of casily adoptable crop technol-
ogies can only be achieved based on: (1) & real understanding of the
limitations of existing crop var. and husbandry practices followed by
farmers, and (2) an understanding of farmers' circumstances. (Summary by
M. de W.) JOO

0298
22331  SANDOVAL, J. 1977. Modelo tedrico-prictico para la organizacién de
productores de yuca, (Theoretical-practical model for the organization
of cassava producers). In Reunidn Nacional sobre Instrumentos de Comer-
cializacidn: Organizaciones de Mercadeo Agropecuario para Productores,
4a,, Maracaibo, 1977. Trabajo presentado., Maracaibo, Venezuela, Corpora-
cién de Desarrollo de la Regién Zuliana. pp.110-125. Span.
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Cassava. Production. Development. Socio~economic aspects. Venezuela.

A model is given that proposes the organization of the intermediate- and
large~scale cassava producers in the Zuliana region, Venezuela, to ohtain
better benefits and to e¢stablish commercialization channels according to
the region's needs. The cassava produced would be used in the animal feed
industry, The different phases of the model are presented and its advan-
tages and disadvantages are discussed. (Summary by M. de W.) JOO

0299
22701 TRIENNIAL SYMPOSTUM OF THE INTERNATIONAL SOCIETY FOR TROPICAL ROOT
CROPS-AFRICA BRANCH, 2nd., DOUALA, CAMEFOON, 1983. Tropical root crops:
production and uses 1in Africa; proceeuings. Terry, E.R.; Doku, E.V.;
Arene, 0.B.; Mahungu, N.M., eds. Ottawa, Canada, International Develop-
ment Research Centre. 23lp. Engl., Sum. Engl., Fr.,, Span., 611 Refs.,
Illus.,

The papers presented at this symposium are recorded individually in Vol.
XI, no.l and no.2 of the 1985 journal Ahstracts on Cassava, under the
following consecutive no.: no.l: 0012, 0018, 0027, 0063, 0069, 0070, 0080,
and Oll6; no.2: 0165, 0174, 0187, 0188, 0218, 0219, 0220, 0223, 0224,
0227, 0228, 0229, 0236, 0238, 0248, 0257, 0260, 0273, 0280, 0301, and 0302.

0300
20792 VENEZUELA. MINISTERIO DE AGRICULTURA Y CRIA. 1978, Diagnéstico de la
produccidn e industrializacidon de la yuca en el pals. (Diagnosis of the
production and industrialization of cassava in the country). Caracas,
Instituto Interamericano de Ciencias Agricolas. Fondo Simén Bolivar,
139p. Span., Sum. Span., 25 Refs., Tllus.

Cassava. Economics. Costs. Cultivation. Productivity. Root productivity.
Cassava flour. Cassava starch. Casave. Development. Venezuela.

Cassava production and industrialization in the major cassava producing
arcas of Venezuela are analyzed. These areas were divided into regions
taking into account the states, Importance as to production, area under
cultivation, location of existing industrial plants and those unde» con-
struciion. The eastern region consists of the states of Anzodtegui,
Monagas, Sucre, and Bolivar; the western region of the states of Zulia,
Trujillo, and Tachira; and the central region of the states of Cojedes and
Yaracuy. Data were obtained from interviews with farmers, technicians, and
officilals working at different public and private institutions (primary
information), and from bibliographic reviews (sccondary information). The
fact of having different data on a same aspect could have been restricting
in this study; however, it was belicved that they could constitute true
approximations to reality and thercfore make it possible to detect factors
causing current problems 1in cassava production and industrialization, as
well as indicate corrective measures to overcome them. Major conclusions
of the diagnosis indicate that the production capacity of the processing
plants was of 47,000 t with raw matcrial requirements of 160,000 t. For
1979, due to the installation of new processing plants, 241,000 t were
needed and the annual production of by-products such as pellers, fleur, and
starch was cstimated at 74,000 t. A total of 25,300 ha planted to cassava
would he needed. The production strueture was characcerized by being
obtained from plots of less than 5 ha, widely dispersed. Thercfore it was
estimated thnt the industrial requirements for 1979 would be difficult to
satisry. The climatic conditions prevailing in the cassava producing areas
did not limit the crop. 1In Venezucla there were great extensions of land
with sultable soils for cassava cultivation. It was therefore suggested to
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promote cassava cultivation in areas where there were processing plants.
The difference in yields, pest and discase resistance, and starch content
over a same area, was due to the use of propagation materials of different
var. Greater technical assistance should be given to cassava growers
regarding cultural practices and disease and pest control. Income,
production and transportation costs, and credits, and thelr impact on
industrialization, are discussed. Finally basic recommendations are given
and an integrated proposal is presented with which the problems occurring
in cassava production and industrialization in Venezuela could be solved.
(Summary by M. de W. Traus. by L.M.F.) JOO

See also 0182 0185 0199 0202 0203 0233 0257 0259 026l
0277

KOO OTHER ASSOCTATED COMMODITIES

KOl Rotational Schemes and Intercropp?.g

0301

22712 IKEORGU, J.E.G.; WAHUA, T.A.T.; EZUMAH, H.C. 1984, Crop performance
in complex mixtures: melon and okra in cassava-maize mixture. In Terry,
E.R.; Doku, E.V.; Arene, 0.B.; Mahungu, N.M., eds. Triennial Symposium
of the International Society for Tropical Root Crops—-Africa Branch,
2nd., Douala, Cameroon, 1983. Tropical root crops: production and uses
in Africa; proceedings. Ottawa, Canada, International Development
Research Centre. pp.63-66. Engl., Sum. Engl., 15 Refs., Illus. [National
Root Crops Research Inst., P.M.B. 1006, Umudike, Umuahia, Nigeria]

Cassava. Cultivars. Cultivation. Soil physical properties. Intercropping.
Fertilizers. N. P. K. Harvesting. Productivity. Root productivity. Energy
productivity. Nigeria.

A 2-yr investigation was conducted at lbadan, Nigeria, to determine the
economic benefits of including melon and okra 1in a cassava-maize inter-
cropping system. Fresh root yilelds of cassava were reduced by 28% by maize
in the mixture but only by 3, 6, and 9% by okra, melon, or both, resp.
Intercropping had no adverse effect on the grain yield of maize; yield was
192 higher in the maize-cassava intercrop tha~ in .moculture. Fresh fruit
ylelds of okra were reduced by 72, 89, and 56% in mixtures with cassava,
cassava-maize, and cassava-maize-melon, resp. Melon seed yields were
decreased by 56 and 76% in mixtures with cassava and cassava-maize, resp.
The cassava-maize cropping system yielded the lhighest amount of calories/
ha; however, total productivity/unit area of land was highest 1in the
cassava-maize mixture with both okra and melon. (Author's summary) KOl

0302

22711 UNAMMA, R.P.A.; ENE, L.S.0. 1984, Weed interference in cassava-
maize intercrop in the rain forest of Nigeria. In Terry, E.R.; Doku,
E.V.; Arene, 0.B.; Mahungu, N.M., eds. Triennial Symposium of the
International Society for Tropical Root Crops-Africa Branch, 2nd.,
Douala, Cameroon, 1983. Tropical root crops: production and uses in
Africa; proceedings. Ottawa, Canada, International Development Research
Centre. pp.59-62. Engl., Sum. Engl., 8 Refs.,, Illus. [National Root
Crops Research Inst., P.M.B. 1006, Umudike, Umuahia, Nigeria)
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Cassava, Maize. Intercropping. Cultivation. Soil physical properties,
Fertilizers. N. P. K. Weeding. Productivity. Root productivity, Energy
productivity, Costs. Nigeria,

In 1981-82, studies of cassava and maize intercropped on sandy loam in the
rain forest zone of Nigeria were conducted to determine when and how laong
the plants had to be kept weed-free. The major weeds present in the control
(8 wk. after planting) were mainly annual broadleaves, grasses, and sedges.
The broadleaves included Boerhaavia diffusa, Calopogonium mucunoldes,
Cleome ciliata, Commelina benghale-sis, Fupatorium odoratum, Euphorbia
hirta, Talinum triangulare, and Trianthema protulacastrum; the grasses
comprised mainly Andropogon gayanus, Brachiaria deflexa, Cynodon dactylon,
Digitaria horizontalls, Panicum maximum, Paspalum orbiculare, and Setaria
barbata. Uncontrolled weed growth caused a 2-yr av. loss of US$5607/ha 1in
yield value compared with the mixture kept weed-free from planting to
maturity. Av. value of yleld for 2 yr (US$9206/ha) from the cassava-maize
intercrop was much higher than that for the sole crops, although yield in
grain and roots was lower. The yield of the crop mixture was depressed by
weed interference during the lst 4-8 wk.; however, weeds emerging after
this period did not significantly impair the yield. (Author's summary) KOl

0303
21146  VALAREZ0 M., C.A.; SAMANTEGO R., V.H. 1984. Investigacién sobre
cultivos miltiples de maiz, yuca y frejol. Proyecto Zamora-Nangaritza.
(Regearch on multiple cropping of malze, cassava, and beans. Zamora-
Nangaritza Project). Quito, Ecuador, Programa Regional para el De-
sarrollo del Sur de Ecuador. Gerencia de Desarrollo Agropecuario,
Publicacién no.38. llp. Span., Sum. Span., Engl., 7 Refs., Illus.

Cassava. Cultivars. Malze. Cowpea. Intercropping. Cultivation. Climatic
requirements. Rainfall data. Agricultural lime. Fertilizers. N. P, K. Urea.
Productivity. Root productivity. Ecuador.

Information was gathered to determine the possibilities of diversifying
crop production, improving the ecological equilibrium, balancing the
farmers' diets, and relucing production risks, as part of the Research
and Extension Subproject of the Integrated Rural Development Project of the
Zamora-Nangaritza area, Dominican Republic. An expt. was laid out on a
well-drained, alluvial soil in Soapaca, Yanzatza Canton, Zamora Province
(850 m.a.s.1.) from June 1981 to June 1982, Treatments were: T,, cassava
at 10,000 plants/ha; T2, cassava + maize at 10,000 and 5000 plants/ha,
resp.; and T., cassava + mwmaize + cowpea at 10,000, 5000, and 3000
plants/ha, resp. These were arranged in a randomized complete block design
with 4 replications in 70 m plots; 20-cm long cuttings of cassave -ar.
Embayecana were used. At planting 10-30-10 was applied at the rate of 200
kg/ha in addition to 70 kg N (urea 46%) /ha, applied 30 and 60 days after
planting. Cassava in monoculture ylelded more marketable roots (29.5 t/ha)
than cassava + maize (12.8 t/ha) and cassava + maize + cowpea (23,3 t/ha).
(Author's summary) K01

See also 0184 0187 0191

K02 Descriptive and Comparative Studies

0304
21185 GREENLAND, D.J.; OKIGBO, B.N. 1983. Crop production under unif:ing
cultivation and maintenance of soil fertility. In Smith, W.H.; Banta,
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S.J., eds. Symposium on Potential Productivity of Field Crops under
Different Environments, Los Bafios, Philippines, 1980. [Proceedings].
Manila, International Rice Research Institute. pp.505-524. Engl., Sum.
Engl., 70 Refs., Illus. [International Rice Research Inst., P.0. Box
933, Manila, Philippines]

Cassava., Cultivation. Cultivation systems, Shifting cultivation. S$oil
physical properties. Soil fertility. Soil requirements. Fallowing. Energy
productivity.

A general overview of shifting cultivation in the world is given. The
different cultivation practices included are described. Several phases and
categories of land cultivati systems 1n relation to different land types
are discussed. Crop productic. under shifting cultivation is presented and
the so0il improvement under natural fallows in forest, savanna, and
grassland regions is analyzed. Finally, the basis of the energy efficiency
of shifting cultivation systems 1a reviewed. (Summary by M. de W.) KO2

See also 0292
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A
ABA
ac
Afr.
a.i.
alt,
AMV
approx.
atm.
ATP
av.
BAP
BBMV
BCMV
BGMV
BGYMV

BOD
BPMV

EDTA

EEC
e.g.
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ABBREVIATIONS AND ACRONYMS

Angstrom(s)

Abscisic acid

Acre(s)

Afrikaans

Active ingredient
Altitude

Alfalfa mosaic virus
Approximate(ly)
Atmosphere

Adenosine 5'-triphosphate
Average
6-Benzylaminopurine

Broad bean mosaic virus
Bean common mosaic virus
Bean golden mosaic virus
Bean golden yellow mosaic
virus

Biochemical oxigen demand
Bean pod mottle virus
Bean rugose mosaic virus
Bean southern mosaic virus
Biological value

Bean yellow mosaic virus
Degrees Celsius
(centigrade)

About (circa)

Cassava African mosaic
disease

Cassava African mosalc
virus

Cassava bacterial blight
Cassava brown streak
disease

Cation exchange capacity
CO, exchange rate

Cassava flour

Crop growth rate

Cassava leaf meal

Cassava latent virus
Cassava meal
Centimeter(s)

Chemical oxigen demand
Concentrated
Concentration

Crude protein

Calcium stearyl lactylate
Cassava starch wastes
Coefficient of variation
Cultivar(s)
2,4-~dichlorophenoxyacetic
acid

Dry matter
Deoxyribonucleic acid
Emulsifiable concentrate
Ethylenediaminetetraacetic
acid

European Economic Community
For example

ELTISA

EMS
Engl.
expt.
exptl.
°F

Fr.
ft-ca
FYM

g

G

GA
gal
GE
Gern.
GERs
GLC
govt.
govtl.

ha

HCN
HDP

LPC

Mal,
max.

Enzyme-linked immunosorbent
assays

Ethyl methane sulfonate
English

Experiment(s)
Experimental

Degrees Fahrenheit
French

Foot candles (10.76 1lux)
Farmyard manure

Gram(s) 9

Giga (107)
Gibberellic acid
Gallon(s)

Gross energy

German

Clucose entry rates
Gas-1iquid chromatography
Government

Governmental

Hour (s)

Hectare(s)

Hydrocyanic acid
Hydroxypropyl distarch
phosphate (modified cassava
starch)

Harvest index
Indoleacetic acid
Indolebutyric acid
Illustrated

Inches

Italian

International unit

Joule

Japanese

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

Kilojoule

Kilometer(s)

Potassium naphthenate
Kiloroentgen(s)

Liter(s)

Leaf area duration

Leaf area index

Latitude

Pound(s)

Mean lethal dose

Land efficiency ratio
Leaf protein concentrate
Lux

Mega

Molar

Meter(s)

Malay

Maximum



MC

meq
met.
mg

min,
min

mo,
mol.wt.
m.p.
NAA

NAD

NAR
NCE

NER
nm
no.
NPFs
NPR
NEU

OM
oz

Pa.
PAN
PCNB
PDA
PER
pH
pphm
PPI
ppm
PSA
pv.
Ref(s).
resp.

RGR

Moisture content
Metabolizable energy
Milliequivalent(s)
Methionine

Milligram(s)

Reciprocal ohm

Minimum

Minute(s)

Milliliter(s)
Millimeter(s)

Month

Molecular weight

Helting point
Alpha-naphthalene acetic
acld

Nicotinamide adenine
dinucleotide

Nicotinamide adenine
dinucleotide, reduced from
Net assimilation rate

Net CO, exchange
Northeast

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

Net protein utilization
Northwest

Organic matter

Ounce(s)

Probability

Pascal(s)

Peroxyacetic nitrate
Pentachloronitrobenzene
Potato dextrose agar
Protein eifficiency ratio
Hydrogen ion concentration
Parts per hundred million
Pre~;.anting incorporation
Paits per million

Potato sucrose agar
Pathovar.

Reference(s)
Respective(ly)

Retardation factor-
chromatography

Relative growth rate

9 m)

RH

Rom.
Russ.

SBM
SCN
SCP
SDS
sk.
8P,
Span.
8pp.
SSL
Sum.

TDN
temp.

TIBA

TLC

TSH
UDPG
UMs

var,
VFA
vol.
VPD
vpm

wk,
WP
wt.
YFEL

-

H WA AV M~

Relative humidity
Ribonucleic acid

Romanian

Russian

Second

Soybean meal

Thiocyanate

Single cell protein
Sodium dodecyl sulfate
Slovak

Species

Spanis..

Species

Sodium stearyl-2-lactylate
Summary

Ton(s)

Total digestible nutrients
Temperature

Trypsin inhibitor activity
2,3,5-Triiodobenzoic acid
compound with N-methylmetha-
namine

Thin-layer chromatography
Tobbaco mosaic virus
Thyroid-stimulating hormone
Uridine diphosphate glucose
Unmodified cassava starch
Ultraviolet

Variety(ies), varietal
Volatile fatty acids
Volume

Vapor pressure defic.t
Volume per million

West

Week

Wettable powder

Weight

Youngest fully expanded
leaves

Year(s)

Per

percent(age)

More than, greater than
Less than

Equal to or less than
Equal to or greater than
Plus or minus
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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 o
cassava (Manihot esculenta Crantz), disseminating research vosults
and ongoing activitics related to the crop.

The abstracts report condensed information from journal articles,
booklets,, mimcographed reports, theses, munuals  and  other
conventional and nonconventional material, categorized nto broad
disciplinary fields to facilitate rapid scanning.  Additionally.
abstracts are author and subject indexed to enable more compre.
hensive consultation.

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

CIAT’s Documentation Center also publishes journals of analyti-
cal abstracts on ficld beans (Phaseolus vulgaris 1..) grown under
tropical conditions, and on tropical pasturcs. Other CIAT publi-
cations dedicated to keeping users aware of rescarch developnients
in their respective ficlds include:  Pages of Contents  Cuassay i
Newsletter, Pastos Tropicales - Boletin Inforalivo, and Hojis e
Frijol.



COMPONENTS OF AN ABSTRACT

Sequential numoer
in the journal (for Year of
Authors use of indexes) publication

Accesion

f 10145 i R
(fo number —-[19527 IKEDIOBI, C.0.; ONYIKE, E. '1982) The use of linamarase in gari}— Original title
rp ts) 24 production, :Process Biochemistry 17(4)p2-5. IE“FI"I Sum. Engl., ;12
requests [Dept. of Biochemistry, /Ahzadu [Bello Univ., aniaEF.._._ Author
address

Refs.
Nigeria]

Illus.

Additional Page Language Language
notes Source ages of paper of summary

Cassava. Linamarase. Uses. Gari. Fermentation. Detoxification processes.l___ Keywords
Enzymes. Nigeria. ]

The detoxification of cassava associsted with fermentation depends on']
endogenous linamarase hydrolysis of the constituent cyandgenic glucosides.
Addition of exogenous linamarase preparations to fermenting grated cassava
not only increased the rate and extent of detoxification but also consis-
tently yielded gari with innocusus levels of cyesnide. A prelimirary screen-
ing of several fungal isolates for their ability to synthesize linamarase,
resulted in the didentification of 2 fungi, Penicillium steckii and
Aspergillus sydowi, capable of producing this enzyme in commer=ial quan-~
tities. The use of linamarase or linamarase-preducing fungi in casesava
fermentation for gari production may be an interesting possibility.
({Author's summery), 102, .
T

Abstract

Abstructor Subject
and/or translator categories



HOW TO USE THE INDEXES

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

The last issue of the year contains cumulative author and subject
indexes for the year.

Author Index

The Author Index can be used te find abstracts when the personal
or corporate authors are known. The Author Index, which is
alphabetically arranged, lists all author and co-author names cited
in the publicaction.

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

cassava research, many of which are combined with other
descriptors, allowing the identification of more specific topics.

NIGILRIA
0U03 Q02% 0027 0057 0050 vObl VJI63
0064 0065 0060 0067 0059 0070 0071
0074 0076 NOT7 LO78B 0079 0002 0093
00E4 0085 0087 0083 0095 0097 0103

0I|5 o118 0119 01246 0125 0126 2128

GAR ]
o181
CO»POSITION
ou97
DEVOY IFICAYION
0097 )145
F NTATION
@123
HTN CONTTNT
Q697
PROCESSING
0157

PHOTEINS
0103

LINAMARA
0041




AVAILABILITY OF DOCUMENTS

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

CIAT - Cominunications and Information Support Unit
Photocopy Scerviee

Apartado Acreo 6713

Cali. Colombia

Roguost must indicate the aecess munber of the document (upper
[eft corner ot cach reference). rather than the sequential number.

Chu, desAre:

USS0.10 or Col. $4.00 per page in Colombia
USS0.20 per page elsewhere

Oidery should be prepuaid. choosing one of the following alternatives
of puvinent:

Lo Cneckin USS made owe 1o CEAT against o U8, international bank
- Uheekin Col$ muade out to CEAT  adding the band commusion value
Ao Bamsdrattmade out 1o AT, giving precise personal information

O CIAT couponss issued v CEAT'S Library with o unit value of $1.00 and fractions of
SS0.10

VGRENT R conpons, obtainable with local currency at national agriculiural libraries
st the veponal offices of the Instituto Interamericano de Cooperacidn para la

Voo hiua S0 i Latin Amevican and Caribbean countrics

CAESCO coupons. available at UNESCO offices all over the world

vi
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See 0337 0414 0493 0495

BOO PLANT ANATOMY AND MORIHOLOGY

See 0306 0337 0403

C00 PLANT PHYSIOLOGY

0305
23750 CENTRO INTERNAC1ONAL DE AGRICULTURA TROPICAL. 1985, Physiology.
In . Cassava DProgram. Annual Report 1984, Cali, Colombia.

ﬁgrking Document no.l. pp.33-57. Engl., T11llus.

Cascava. Cassava programs. Cultivars. Plant physiology. Water stress.
Hybrids. Leaves. Leaf area. Root productivity, Stomata. Water requirements
(plant). Soil water. Transpiration. Climatlic vequirements. Field experi-
ments. Laboratory cxperiments. Photosynthesis, Cassava latent virus.
Cassava Caribbean mosailc virus. Frog skin disease. Symptomatology. Colom-
bia.

Results from trials at the Quilichao station (Cauca, Colombia) confirmed
the hypothesis that for a stable high yield under stress and noustress
conditions, a var. with a LAl above optimal in nonstress conditions {is
required, At the Carimagua station (l.lanos Orientales), other expt. showed
that leaf conductance and abaxial transpiration decreased with increased
vPh (r = -0.815 and r = -0.637, resp.), and leaves facing the wind showed
extremely lower conductances than the leaves on the opposite side of the
same plant (0.65 + 0.28 and 3.34 + 1.00 mm/s, resp.). A serles of trials
was conducted to observe the effects of changing numidity on leafl conduc-
tance of a wide range of species, Including cassava, under lab. conditicns.
All species showed e decrease in apparent photosynthetic rates (P,) and
leaf conductance as VPD increased. The % reduction in P, and lcu? con-
ductance varied among specles, with beans showing the f%weﬂt reduction
(25%) and cassava the highest (85%). The species also varied In weighted
stomatal density ({relative distribution on both leaf surfaces) by 7-fold,
and the reduction in both P, and conductance was highly correlated with it
(r = 0,753 aad r = 0.717, resp.). The photosynthetic rate of C-3 specles
surveyed showed 1 narked positive correlation with max. conductance (r =
0.681). Resultr suggest that for assessing the potential of an area for
incieased cassava production it 1s recommended tn consider the alr humidity
of the zone. The effects of 3 viral disea‘es (latent, Carlbbean mosaic,
and frog skin) on photosynthesis were stidied, In separate trials, In
which casgava plants were infected with each virue, photosynthegls was
reduced from 29.8 to 24.4, 26.8 to 13.0, and 26.0 to 21.2 mg C,/dm"/h for
latent virus, frog skin, and Caribbean mosaic virus, resp. Thi§ recuction
in photosynthesis, aud vnerefore in yield, was scen in plants infected with
latent virus, both with and without symptoms., With Caribbean mosaic virus
a decrecase in photosynthesis was only observed when the symptoms were
visible. 1In the case of frog skin it iu suggested that the reduced size
of the root sink in infected plants has a feedback effect reducing photo-
synthesis, which 1s removed when the relative size of the source (the
leaves) to the sink is reduced. (Summary by M. de W.) CO0



0306
22981 COCK, J.H. 1984, Cassava. In Goldsworthy, P.R.; Fisher, N.M.,
eds. The physiology and tropic:l fleld crops. New York, Wiley & Sons,
PP.529-549. Engl., 40 Refs., Illus., [CIAT, Apartado Aéreo 6713, Cali,
Colombia]

Cassava. Propagation. Propagation materials, Seed. Cuttings., Fertilizers.
N. P. K. Germination. Productivity. Root productivity. Plant anatomy,
Leaves. Stomata. Photosynthesis. Growth. Timing. Light. Temperature. Stems.
Branching. Roots. leaf area. Photoperiod. Water requirements (plant).
Transpiration. Soil requirements. Salirity. pH. Ca. Al. Biomass production.
Pests. Resistance. Colombia.

A complete review 1is given of physiolugical aspects of cassava related to
its propagation, growth, and development, The relationship between photo-
synthesis and leaf, stem, and root growth is discussed. Several factors
affecting yleld improvement and its statility are analyzed: physiological
limits, temp., photoperiod, water stress, and soils. (Summary by [DITEC.
Trans. by M. de W,) C00

€307
23264 INDIRA, P.; RAMANUJAM, T. 1984, Screening of varieties for salt
and drought tolerance in cassava. In Cassava Tuber Crops Research

Institute. Annual Progress Report 1983, Vrivandrum, India. p.34. Engl.

Cassava. Cultivars. Stomata. Water requirements (plant). Vater stress.
Transpiration. Temperature. India.

Thirteen promising cassava var. were screened for their tolerance to water
stress, rate of transpiration, and leaf temp. in a pot expt. under
greenhouse conditions. Plants were subjected to water stress at different
stiges of plant growth by withholding watering and therefore depleting soil
moisture by 50%Z. Var. H-97, H-1315, Ce 22, H-648, CI-167, and 1-2304 were
rel tively tolerant, with stomatal diffusive resistance and transpiration
rat  values ranging from 30 to 52 s/cm and from 0.2 to 0.8 micrograms
Ho m"/s, resp., while corresgonding values in susceptible var. were 11-25
s;c. and l-4 micrograms HZO/cm /s. (Summary by M. de W.) C00

0308
23260  RAMANUJAM, T. 1984. Source sink relationship 1in cassava. In
Central Tuber Crops Research Institute. Annual Progress Report 1983,
Trivandrum, Tndia. pp.31~32. Engl. R

Cassava. Plant physiology. Pl.nt physiological processes. Plant assimila-
tion. Leaf area. Roots. Dry matter. India.

Short-term expt. were conducted using cassava cv. H-2304 1in which the LAI
was maintained from 3.0 to 6.3 and the source and sink activity was moni-
tored. At high LAI the sink activity was reduced by 75% when compared with
lower limits. 1In another expt. cv. M-4 and H-165 were used and the sink
size was altered by retaining a fixed no. of roots and monitoring DM
production. CCR was reduced significantly when the sink size was reduced.
(Summary by M. de W.) €00

0309
22371 SAN JOSE, J.J.; BERRADE, F, 1983. Transfer of mass and energy in a
cassava (Manihot esculenta Crantz cv. Cubana) community 1. Microclimate
and water vapour exchange in a savanna climate. Annals of Botany

(35



52(4):507-520. Engl., Sum. Engl., 33 Refs., Illus. [Centro de Ecologla,
Inst. Venezolano de Investigaciones Cientificas, Apartado 1827, Caracas
1010-A, Venezuela]

Cassava. Cultivars., Fleld experiments. Climatic requirements. Temperature.
Light. Rainfall data., Water requirements (plant). Soil physical properties.
Fertilizers. N. P. K. Plant physiological processes. Leaves. Leaf area.
Canopy. Venezuela.

The energy balance approach was used to evaluate the transfer processes
which occur between a cassava vommunity, growing during a savann. wet
season, and its environment. Crop performance under these conditions was
also analyzed. During this season the soil profile remained near
saturation, hence net radlation absorbed by the cassava crop during typical
low radiation dayr was mainly dissipated as latent heat (78-86%), a process
which depends on the growth stage and on the foliage cover of the canopy.
However, the seasonal root environment, with a sufficient water supply,
contrasted with the extremely variable shoot environment, because the daily
flux density of short wave radiation input reached values similar to those
reported for typical dry season days. On these days, cassava responded to
environmental stress mainly by a reduction in transpiration. At the end of
the wet season soil water content markedly decreased, an additional stress
factor on the roots, which produced a notable reduction of cassava LAI.
The moderate changes in energy partitioning determined by merphological and
physiological adaptive responses of cassava thus produced & nindrance in
the equilibrium between water vapor ‘transfer and the surrounding savanna
environment. (Author's summary) €00

See also 0462 0465 0493

C0l Plaut Development

6310
23744 ARESTA, R.B.; FUKAI, S. 1984. Effects of solar radiation on growth
of cassava (Manihot esculenta Crantz). 2. Fibrous root length. Field
Crops Research 9(5):361-371. Engl., Sum. Engl., 22 Refs., T1llus.
[Cagayan State Univ., Piat, Cagayan, Philippines]

Cassava. Cultivars, Root system. Roots. Soll physicai properties. Cultiva-
tion., Planting. Timing. Climatic requirements. Light. Solar radiation.
Growth, Shoots. Australia.

Effects of solar radiation on the growth of fibrous roots of cassava cv. M
Aus 7 were examined by growing plants without shade (control) and under
shade cloths which reduced input to 78 and 32%, resp., of full solar
radiacion. Plants were at 2 different stages of growth when shading
treatments were irposed. Results indicate that cassava can develop fibrous
root systems rapidly and extensively. Estimated total ﬂ}brous root
length/m” ground area to a depth of 1) cm was 32 and 23 km/m° at the end
of the expt. for che 2 crops, 133 and 8. days old, resp. Shading the plants
for 35 days reduced the rate of increase in root length density and hence
decreased total root length in the 2 crops. Reduction in solar input to
32% resulted In a 50% reduction in elongation rate of fibrous roots.
Reduction to 78% resulted in a similar reduction in elongation rate when
plants were at root bulking stige, but much less reduction when plants were
at the thick root initiation stage. Results indicate that under 1‘mited
carbohydrate supply, the shoot was a stronger sink than both fibrous and
thick roots. The latter, at the initiation stage, were weaker sinks than



fibrous roots, hut at the bulking stage they were about equal to fibrous
roots. (Author's summary) COl

0311
23743 FUKAI, S.; ALCOY, A.B.: LLAMELO, A.B.; PATTERSON, R.D. 1984,
Effects of solar radiation on growth of cassava (Manihot e¢sculenta
Crantz). 1. Canopy development and dry matter growrh. Field Crops
Research 9(5):347-360. Engl., Sum. Engl., 10 Refs., Tilus,

Cassava. Cultivars. Canopy. Leaf area. Dry matter. Suil physlcal proper-
tles., Cultivation. Planting. Timing. Climatic requirements. Light. Solar
radiation. Growth. Leaves. Roots. Ront productivity. Australia.

Cassava cv., M Aus 7 plants were grown under shade cloths (78 and 32% of
full solar radiation) and without shade cloth (control) to examine effects
of solar radiation {rput on crop growth. Plants were at 3 different stages
of growth when shading treatments were imposed. Leaf area development and
light interception by the canopies were examined during the expt., and DM
samplings were made at the beginning and the end of the treatment periods.
Specific leaf area undcr full sun decreased with ageing of the plants. lLow
radiation produced leaves with high specific leaf area, particularly In
young plants. However, because of reduced leaf DM increase, LAl was
slightly reduced under low solar input. light measurement in the canopies
showed an exponential attenuation of horizontal light flux density with
accumulated LAI down the canopy. In the canopies with full ground cover,
more than 90Z of the incident radiation was intercepted by the top half.
In such canopies, light extinction coefficients were 0.59-0.76, while the
canopy with partial ground cover had a lower value, Coefficients were
higher in the canopies under heavy shade, indicating an adoptation In
canopy structure to reduced light environment. Reduction in solar input to
78% had significant effects on both root and leaf growth (reduction of 86
and 47%, resp.) of rhe younger plants, while it had very little effect on
plants in the late bulking stage. Reduction in solar input to 32% reduced
CGR to about half that of the control, regardless of plant age. 1t
affected DM growth of roots more than tops, and hence reduced HI of plants
of all ages. Shading significant!y reduced root no. during the root
initiation stage, but not during the other stages. (Author's summary) COl

0312
24037 LOZANO, J.C.; PINEDA, B.; JAYASINGHE, U. 1984, FEffect of cutting
quality on cassava., In Symposium of the International Society for
Tropical Root Crops, 6th., Lima, Pecru, 1983, Proceedings. Lima,
International Potato Center. pp.433-439. Engl., Sum. Fngl., 7 Refs.
{CIAT, Apartado Aéreo 6713, Cali, Colombia)

Cassava. Cultivars. Cuttings. Apical meristems. Tissue culture. Hybrids.
Climatic requirements. Germination. Plant height. Root productivity.
Productivity. Starch content. Symptomatology. Cassava Caribbean mosaic
virus. Temperature. Colombia,

In 2 trials the general performance of a native cassava cv. of long-stand-
ing use (Secundina) and a recently selected and promising hybrid was
investigated in relation to planting material source. The parameters
evaluated were: root, starch, and cutting yields; root rot resistance; and
root arnd cutting quality. When cuttings f{rom plants obtained through
meristem culture were used, root and starch yields were larger and plant
height and the production of good quality planting material were
significantly higher than in plants coming from traditional planting
material. When comparing the native cv. with the selected hybrid, there


http:0.59-0.76

were no differences in yield of fresh roots if clean cuttings were used.
However, significant differences were found in cutting production and root
rot resistance., Results indicate a continuous decrease in the performance
of cassava cv., with time due to the effect of bilotic stresses during each
cycle. A careful evaluation of the genotypes during selection by using
planting material of equal quality and the use of clean planting material
for a high performance are recommended. (Summary by M. de W.) COl

0313
24009 MELIS, R.J.M,; VAN STADEN, J. 1984, The effect of gibberellic acid
and gibberellin inhibitors on cassava. In Symposium of the Interna-
tional Society for Troplcal Root Crops, 6th,, Lima, Peru, 1983,
Proceedings. Lima, International Potato Center. pp.267-275. Engl., Sum.
Engl., 14 Refs., 11llus. [Dept. of Crop Scicence, Univ, of Natal,
Pietermaritzburg 3200, South Africal

Cassava, Cultivars. Plant growth substances. Growth. Shoots. Roots. Leaf
area. Dry matter. Plant pigments. South Africa.

The effect of GA and gibberellin 1nhibitors (Alar and RSW-0411) on the
physiology of greenhouse-grown cassava was investigated. Foliar applica-
tion of GA and gibberellin inhibitors markedly affected shoot aud root
growth. GA applied to a dwarfl cv., (MS/.¢2) stimulated shoot growth, re-
sulting In decreased root DM. Following GA treatment, ABA and cytokinin
activity In thie root decreased. Application of gibberellin inhibitors to a
tall cv, (MSAFI) decreased elongation and shoot DM. This decreased shoot
growth resulted in a significant increase of root DM, (Author's summary)
co1

0314
23259 RAMANUJAM, T. 1984, Effect of plant density on growth and develop-
ment of morphologically contrasting genotypes of cassava. 1n Central
Tuber Crops Research Institute. Annual Progress Report 1Y83. Trivandrum,
India. pp.30-31, Engl., Illus,

Cassava. Cultivars. Planting. Spacing. lLeaf area. Root productivitv. Dry
matter. Ilndia.

The optimum LAI for max, root yleld was studled in 5 cassava cv., (H-2304,
H-165, H-1423, H-398, and CI-590) grown at 4 different plant densities
(6940, 12,340, 17,770, and 27,770 plants/ha). The mean LAl at full canopy
ranged from 2 to 8 depending on the cv. and plant density. ‘11 cv. showed
lower LAT during mo. 8 and 9. Total biomass production ranged from 13.0 to
27.1 t DM/ha Significant differences in CGR were noticed among treatments
(4.3-9.0 g/m"/day). Regarding root yield, C1-590 adapted well to high
plant densities, ylelding 39 and 44 t/ha for plant densities of 27,770 and
17,770 plants/ha, resp., compared with 30 t/ha for the normal plant density
(12,340 plants/ha). (Summary by M. de W.) COl

0315
24038 ROCA, W.M.; REYES, R.; BELTRAN, J. 1984, Fffect of varlous factors
on minimal growth in tissue culture storage of cassava germplasm. lIn

Symposium of the International Society for Tropical Root Crops, 6th.,
Lima, Peru, 1983. Proceedings. Lima, Iuternational Potato Center.
pp.441-446. Engl., Sum. Engl., 6 Refs. [CIAT, Apartado Aéreo 6713, Cali,
Colombia]

Cassava. Laboratory experiments. Research. Cultivars. Storage. Tissue
culture. Culture media. Growth-chamber experiments. Tempera - ure.



Photoperiod. Illuminatfon. Plant growth substances. N. Shoots. Leaves.
Growth. Colombia,

The influence of various factors in tissue culture storage on growth rate
and viability of cassava germplasm stored in vitro was evaluated, Cv.
responded differently to low temp.; thus the use cf this factor alone is
not completely suited for adequate storage. Osmotic pressure, due to the
presence of mannitol, was only effective 1f sucrose was also present in the
medium and only at 22°C storage. Although the inclusion of activated
charcoal reduced shoot growth rate, it increased culture viability, 1n
uddition, intermediate levels of N supported viability at 22°C, and larger
storage vessels promoted propigation poteuntial of the cultures. It was
determined that sufficient growth limitation and high viability could be
achieved through storage at 22-24°C and by using medla with low osmotic
pressure, activated charcoal, and large vessels. Furthermore, minimal
growth storage could be linked to cryogenic techniques as a system for
long-term conservation and international exchange of germplasm, (Author's
summary) CO1

0316
22337 ROCA, W.M. 1984. Root and tuber crops: cassava. 1In Sharp, W.R.;
Evans, D.A.; Ammirato, P.V.; Yamada, Y., eds. llandbook of plant cell
culture. New York, MacMillan Publishing Co. v.2,pp.269-30t. Engl., 63
Refs., Illus. {CIAT, Apartado Aéreo 6713, Calil, Colombia]

Cassava., Plant tissues. Apical meristems. Shoots. Cuttings. Tissue culture.
Culture media. Plant development. Rooting. Propagation. Disease control.
Germplasm, Storage. Tempecrature,

After a brief review of the origin of cassava, its current production and
uses, and a botanical description, the tissue culture technique applied to
the crop 1is described in detail. The procedures for the meristem and shoot
tip culture techniques are given step by step as well as its applications
(production of healthy clones, recovery of var. yield and vlgor, germplasm
conservation, international exchange of germplasm). Two methods to store
cassava clones, cryogenesis and min. growth storage, are presented., Refer-
ence is made to other culture methods that are being developed: embryo
culture, cell and callus culture, protoplast culture, and anther culture.
Future prospects of all the aforementioned cassava tissue culture tech-
niques are indicated. (Summary by M. de W.) COl

See also 0306 0309 0323 0340 0356 0362 0396 0399
0463 0465

C02 _Cyanogenesis

0317
23262 RAMANUJAM, T.; [INDIRA, P. 1984, Effect of girdling on the dis-
tribution of hydrocyanic acid in cassava. In Central Tuber Crops

Research Institute, Annual Progress Report 1983. Trivandrum, India,
p.32. Engl.

Cassava. Cultivars. Leaves. Cyanogenesis. HCN. Roots., Translocation. India.
When var. H-97 (high HCN content) attained full canopy at mo. 5, the stem

bark was girdled in an intent to understand the role of leaves in cyanogen-
esls 1in cassava. HCN potential of cassava roots showed a significant



positive correlation with leaf HCN. Girdling the stem bark at the base of
the stem resulted in a 13-fold increase in HCN content of the stem bark
just above the incision zone in a week's time when compared with the region
below the incision. Root HCN content of var. H-97 decreased 50%. (Summary
by M. de W,) €02

See also 0325 0421 0438 0510

C03 Chemical Composition, Methodology and Analyses

0318
23724 BARDALAYE, P.C.; WHEELER, W.B. 1984. Gas chromatographic determi-
nation of ametryn and its metabolites in tropical root crops. Journal
of the Association of Official Analytical Chemists 67(2):280-284., Engl.,
Sum. Engl., 3 Refs., Illus., {Univ. of Florida, Dept. of Food Sclence &
Human Nutrition, Pesticide Research Laboratory, Gainesville, FL 32611,
USA]

Cassava., Herbicides. Roots. Analysis. USA.

Residue analysis of the herbicide ametryn 1s widely known but an analytical
method for determining its metabolites has not yet been reported in the
literature., A method was developed for the extraction and determination of
ametryn and 3 metabolites, 2-methylthio-4-amino-6-isopropylamino-g-triazine
(GS-11354), 2-methylthio-4,6-diamino~s~triazine (GS-26831), and 2-methyl-
thio-4-amino-6-ethylamino-s-triazine (GS-11355) in tanier, yam, and
cassava. Residues were extracted from crops with ethyl acetate-toluene (3
+ 1 vol./vol.), using a Polytron homogenizer and anhydrous sodium sulfate
added for drying. The extracts were cleaned up by automated gel permeatirn
chromatography on Bio-~Beads SX-3 gel in the same solvent system. Quanti-
tative determination was performed by gas chromatographic (GC) analysis on
a column packed with 5% DEGS-PS on 100-120 mesh Supelcoport using either an
N-P detector or a flame photometric detector (FPD) in the sulfur mode. Min.
detection by the FPD was 10 ng each for ametryn, GS-11354, and GS-11355,
and 21 ng for GS-26831; by the N-P detector, 0.3 ng of each component gives
easily quantifiable peaks. On a ppm basis, starting with 25 g sample, the
FPD detected a min. level of 0.04 micrograms/g cach for ametryn, GS-11354,
and GS-11355, and 0.08 micrograms/g for GS-26831, The N-P detector could
detect 0.0024 micrograms/g for all 4 compounds. In addition to superior
sensitivity, instrumental conditions allowed the complete sepa~ution of
components in 10 min for the N-P detector: more than 30 min wa: required
for the FPD. Recoveries from fortified tanier, yam, and cassava ranged
from 67 to 111% at levels of 0.1-1.0 micrograms/g. (Author's summary) CO2

0319
23707 GLORIA, 1..A.; URITANI, 1. 1984. Decrease in beta-carotene content
of yellowish cassava roots suffered from physiological deterioration.
Journal of Japanese Soclety of Food Science and Technology 31(9):
609-612. Engl., Sum. Engl., Jap., 12 Refs. [Dept. of Agricultural
Chemistry & Food Science, Visayas State College of Agriculture, Baybay,
Leyte 7127-A, Philippines]

Cassava. Cultivars. Routs. Vitamin A. Vitamin content. Analysis. Deteriora-
tion. Philippines.

Almost all the orange pigment in the yellowish roots of cassava cv. Golden
Yellow was Indicated to be beta-carotene., The content of beta-carotene in



the tissue was in the range of 70 icrograms/g dry wt,, and was largest In
the innermost part (C-part) followed by the intervening part (B-part, where
phretological deterioration occurred) and rhe outermost part (A-part). The
content in the B- and C-parts decteased after the appearance and
development of physiological deterioration., (Author's summary) C03

0320
24022 GOMEZ, G.; VALDIVIESO, M. 1984, Changes in cyanide content of
cassava tissues as affected by plant age and varilety. In Symposium of
the International Society for Tropical Root Crops, 6th., Lima, Peru,
1983. Proceedings. Lima, International Potato Center. pp.323-328. Engl.,
Sum. Engl., B Refs., Illus. [CIAT, Apartado Aéreo 6713, Cali, Colombia]

Cacsava. Cultivars. -lultivation. Planting. Soil phvsical properties. pH,
Rainfall data. Temperature. Harvesting, Timing. Leaves. Roots. Cortex.
Cyanides. Cyanogenic glucosides. Plant tissues. Dry matter., Statistical
analysis. Colombia.

Plants of 2 cassava var. CMC-40 (low cyanide) and CMC-84 (high cyanide),
were studied from mo. 9 to 12 of age. Cyanide concn. was highest in the
root peel and lowest in the parenchyma; leaves showed intermediate concn.
as compared with the root tissues. The cyanide in the root peels of both
var. diminished with plant age. Cyanide concn. in the parenchyma was the
most stable parameter and was practically not affected by plant age; the
cyanide content of the root perenchyi.. of var. CMC-84 was approx. 3 timsy
higher than that of roots of var. CM(-40 (623 + 25 and 234 + 10 ppm, i
basis, resp.). Changes in cyanide content of leaves of CMC-40 were more
pronounced than in var. CMC-84. Nincty percent or more of total cyanlde in
cassava tissues was present as cyanogenic glucoside or hound cyanide.
(Autior's summary) €03

0321
22771 KAJIWARA, S.; MAEDA, H, 1983. The mo-osaccharide composition of
cell wall material in cassava tuber (Manihot utilissima). Agricultural
and Blological Chemistry (Japan) 47(10):2335-2340. Engl., Sum. Engl., 20
Refs., Tllus. [Fermentation Research Inst., Agency of Industrial Science
& Technology, Ministry of International Trade & Industry, Yatabemachi,
Higashi 1-1-3, Ibaraki 305, Japan])

Cassava. Roots. Composition. Analysis. Starch content. Carbohydrate
content. Ash content. Erzymes. Hydrolysis. Sugar content. Glucose,

The monosaccharide composition of cell wall macerial (CWM) 1in the cassava
root and the contents of the other constituents were determined for more
advanced industrial utilization. Starch, B0% ethanol-soluble sugar, uronic
acid, lignin, .sh, and CWM contents in the cassava root were 86.1, 2.4,
3.4, 0.5, 0.9, and 4.5%, resp. Rhamnose, fucose, arablnose, xylose,
mannose, galactose, and glucose contents in CWM were 1.9, 1.2, 2.6, 4.2,
2,0, 12,8, and 52.7%, resp. The degradation pattern of CWM by enzymatic
and sequential acld hydrolvsis was studied, Aspergillus niger cellulase
preparation was the most effective and 57.1% of CWM waa degraded hy the
enzyme preparation. About 50% of the hemicellulose part was extracted from
CWM by hot water only. (Author's summary) C03

0322
23469 LALONDE, L.; FOUNTAIN, D.W.; KERMODE, A.; OUELLETTE, F.B.; SCOTT,
K.; BEWLEY, .D.; G1FFORD, D.J. 1984, A comparative study of the
insoluble storage proteins and the lectins of seeds of the



Euphorbiaceae. Canadian Journal of Botany 62(8):1671-1677. Engl., Sum.
Engl., Fr., 13 Refs., Illus. {Dept. of Blology, Univ. of Calgary,
Calgary, Alta., Canada T2N 1N4}

Cassava. Manihot. Seed. Protein content. Analysis.

The major storage protein within seeds of the Euphorblaceae is the 11§
crystalloid, which is only completely soluble In buffer or salt solutions
if SDS or urea is present. Prior to this study, only the storage proteins
of the castor bean had been characterized. The nonreduced crystallold
protein complex in all species tested has a mol. wt. of 50,000-55,000, and
in reduced form the proteins migrate on polyacrylamide gels as 2 distinct
groups of polypeptides, 1 in the mol. wt. range 20,000-25,000 and the other
in the 29,000-35,000 range. In this respect the proteins have the general
characteristice of those of castor bean, but only the proteins of Jatropha
gossypifolia show striking similarities. Within any 1 genus, the storage
proteins appear to be more or less ldentical (e.g., Manihot spp.) or show
distinct differences (e.g., Euphorbia spp.). The soluble lectin proteins
of J. gossypifolia have very similar hemagglutination properties to those
of castor bean lectins, and the glycoproteins of both species separate
similarly on polyacrylamide gels. Few other specles contain glycoproteins
or lectins that can cause agglutination. (Author's summary) CO3

0323
24006 LAWANSON, A.0.; IMEVBORE, A.M.A.; FANIMOKUN, V.0, 1984. The cffects
of waste-gas flares on the surrounding cassava plantations in the Niger
Delta regions of Nigeria. In Symposium of the International Society for
Tropical Root Crops, 6th., Lima, Peru, 1983, Proceedings. Lima,
International Pectato Center. pp.239-245. Engl., Sum. Engl., 9 Refs.,
[1lus. [Dept. of Botany, Univ. of Ife, lle-Ife, Nigeria]

Cassava. Wastes, Roots. Starch content. Vitamin content. Carbohydrate
content. Amince acids. Anislysls. Soil moisture. Temperature. Root produc-—
tivity. Nigeria.

The retardation of root yleld of Manihot esculenta due to waste-gas flares,
which has been frequently observed by 1local farmers 1in Nigeria, 1s
described. Cassava roots decreased in Iength and in wt. as the distance
from the flares decreased. Such decreases were also correlated with
decreases 1n root starch ana ascorbic acid contents. In addition, root
amino acid and total sugar contents incrcased with decreasing distance f[rom
the flares, The high levels of amino :icids and sugar in roots closer to
the flares suggest reduced synthesis, or increased degradation of root
proteins and insoluble carbohydrates, resp. Of all the environmental
factors examined, only soll temp. increased as the distance from the flares
decreased. Waste-gas flares, most probably through their effect on the
surrounding soill temp., reduce the quantity and quality of root yield on
cassava plantations. (Author's summary) CO3

0324
23714 LUND, E.D. 1984, Cholesterol  binding capacity of fiber from
tropical frults and vegetables. Lipids 19(2):85-90. Engl., Sum. Engl.,
11 Refs. [United States, Cltrus & Subtropical Products Laboratory, P.O.
Box 1909, Winter Haven, FI. 33883, USA]

Cassava. Fibre content. Enzymes. Analysls. USA,

The cholescerol binding capacity of 28 fiber samples from a var. of the
more common tropical fruits and vegetables was determined. The binding



capacities of chol~styramine, cellulose, lignin, guar gum, and citrus
pectin were also determined, Capacities were evaluated by an in vitro
method that simulates the effect of the human digestive system on fiber
using a series of enzymatic treatments before the binding was determined.
Binding values varied from 3% for a soluble fraction of cassava to 84% for
cholestyramine. Since In most cases the soluble fractlon is composed of
soluble pectin and hemicellulose, the low values are probably the result of
enzymatic hydrolysis. Values for most fruit and vegetable fiber samples
vere less than or almost equai to cellulose or Ignin (20 and 16%, resp.).
(Extracted from author's summary) C03

0325
23741 LUTALADIO, N.B.; WAHUA, T.A.T.; HAHN, S.K. 1984, Variability in
leaf HCN, protein, and macro-nutrient concentration in different canopy
portions of cassava. Beitrage 2zur T- spischen Landwirtschft und
Veterinarmedizin 22(2):155-160. Engl., Sum. Engl., Germ., Russ., Fr,,
Span., 7 Refs. [Dept. of Agronomy, Univ. of Ibadan, Ibadan, Nigeria)

Cassava. Cultivars. Canopy. Leaves. HCN content. Protein content. Mineral
content. P. K. Ca. Mg. Analysis. Statistlcal analysis. Nigeria,

HCN, protein, P, K, Ca, and Mg contents of 3 cassava cv. (1sunikakiyan, LCN
6051, and TMS 30555), planted 1in pots, were determined after 4 mo. of
growth. HCN, protein, P, and K concn. increased from the base to the upper
part of the canopy; those of Ca and Mg increased from the upper canopy to
the bare, Composite samples provide adequate values, with plant-to-plant
variability decreasing only for HCN, protein, P, and K. Variabilley was
higher in branched cv. (LGN 6051 and TMS 30555) than in nonbranchel] ones.
To determine cassava leaf HCN and macronutrient contents, samples taken
from all canopy sections or from the mid-canopy are adequate. If fresh
leaves are to be used as forage, leaf samples from the upper third of the
canopy should be analyzed for HCN as a precaution. (Author's summary) €03

0326
23265 NAMBISAN, B.; SUNDARESAN, S. 1984, Cyanoglucoside metabolism in
cassava and 1its posslble control, In Central Tuber Crops Research
Institute. Annual Progress Report 1983, Trivandrum, Tndia. pp.35-36.
Engl.

Cassava. Cultivars. Cyanogenic glucosides., Analysis. Roots. Processing,
Boiling. Drying. Cocking. Detoxification processes. India,

The cyanogenic glucoside content was determined in the proximal, middle,
and distal root portions of different cassava var. with high, medium, and
Iow cyanide content, and on cassava roots that had undergone different
processing methods or had been cut into different sized pleces. Var. H-165
and H-226 contained 150-250 micrograms cyanogenic glucosides, whereas var.
M-4 and H-1687 only contained 20-50 micrograms. Variation 1in cyanogenic
glucoside content was derected within different root portions, as well as
between roots of the same plant or between different plants of the same
var, When cassava 1s processed by bolling in water, the most effective
method to remove cyanogenic glucosides 1is to reduce the size of root
pleces. (Summary by M. de W.) €03

0327
23486 O'HAIR, S.K. 1984, Cassava root qualities and yield in a subtropi-
cal environment. In Dolly, D., ed. Caribbean Regional Workshop on
Tropical Root Crops, lst., Jamaica, 1983. Rootcrops in the Caribbean:

10



proceedings. St. Augustine, Trinidad, University of the West Indies.
Faculty of Agriculture. pp.161-166. Engl., 18 Refs. [Agricultural
Research & Education Centre, Univ. of Florida, 18905 S.W. 2B0 St.,
Homestead, FL 33031, USA]

Cassava. Cultivars, Starch content. Roots. Cortex., Plant tissues. Timing.
Harvesting. Dry matter. Fibre content. Ecosystems., USA.

Initial starch distribution studies were done in the peel, parenchyma, and
central pith of the proximal, central, and distal sections of roots
harvested from 10-mo.-o0ld plants of cassava clone CMC-40. In ecxpt. 2,
genetic and environmental effects on tissue starch conen. of cv. CMC-40,
CMC-92, MCol-1684, and HMC-2, planted in 4 Florida locations (Homestead,
Gainesville, Live Oak, and Quincy), USA, werc evaluated. To determine the
effects of aging on root starch content in expt. 3, root samples from cv.
CMC-40 and CMC-92 after 3 scasons of growth were used. TIn the lst expt.
starch concn. 1in CMC-40 ranged from 7 to 53% for the central pith and
parenchyma, resp. Peel starch content ranged between 14-22%. The proximal
section presented larger starch concn. than the central or distal sections
with av., of 35, 29, and 29%, resp. The location x cv, Interaction was
significant for the parenchymatous and peel tissues, but not for the
central pith. 1Tn all cv. the peel starch concn. was significantly lower at
Quincy than at Homestead. With the exception of CMC-40, the differences
between Homestead and Live Oak were not significant. Since the greatest
range In peel starch conen. was observed in HMC-2, with a min. of 167 in
Quincy and a max. of 28% in Live Oak, .lat. and growing season length were
ruled out as factors, since they were similar for both locations. P:ren-
chyma starch concn. varied significantly amow.g locations but not related to
the lat. Within locations, cv. differed significantly in parenchyma starch
content. CMC-92 had the lowest starch content at 3 locations and HMC-2,
the highest. The difference in 7 DM, starch concn. in dried tissue, and
fresh wt. starch concn. between the 3 scasons of deposit were very
significant. The oldest tissue had a very low DM content and of that, only
45% was starch, Differences, although not significative, were observed
among thesc parameters between the distal and proximal sections, beling
larger in the latter. CMC-92 presented the lowest values of starch in 7%
dry and fresh wt, High correlations between root specific gravity and the 7
dry wt. and the % of starch 1in the dried materlal were observed. It is
indicated that in breeding programs the sclection for high starch and lower
{iber content in the older tissues might be a means of Improving cassava
root quality. The selection for high starch coutent can be made at one
location. Once the roots have passed through one growing season, the
selection parameters change due to changes 1n root tissue hetween seasons.
Ulder tissue has a higher water content and a lower starch conen. in
relation to total DM. (Summary by EDITEC. Trans. by M. de W.) €03

0328
22095 O0'HAIR, S.K.; FORBES, R.B.; LOCASCIO, S..J.; RICH, J.R.; STANLEY,
R.L. 1983, Starch and glucose distribution within cassava roots as
affected by cultivar and location. HortSclence 18(5):735-737. Engl.,
Sum. Engl., 6 Refs., Illus. [Agricultural Rescarch & Education Center,
Univ, of Florida, Homestead, FL 33031, USA]

Cassava. Cultivars. Cultivatfon. Fcosystems., Roots. Starch content.
Glucose. Plant tissues., Cortex. Statistical analysis. USA.

The root starchk distribution of & cassava cv. {CMC-40, €MC-92, MCOL-1684,
and HMC~2), grown at 4 locations in Florida, USA, was analyzed. Starch and
glucose variation among cv. and locations indicate that botn genetic and
environmental factors are involved. Glucose content of all tissues sampled

11



was less than 1%, The correlation between glucose and starch wis negative
in the parenchymatous aud pith tissues for all cv. excepc HMC-2. Location
had little effect c¢n starch conen., which was twice a3 wuch 1n the paren-
chymatous tissue thau la the peel, and 1/3 more than 1. the central pith,
The portion of the root closest (proximal) to the plant had a higher starch
cenen. than did the distal portion, (Author's summavy) (0%

See also 0317 0359 0360 0362 0398 0399 3418 0419
0434 04073

C04 Plant Nutvitlon

012¢
23752 CENTRC  INTERNACIONAL DE  AGRICULTURA TROPICAL. 1985. Mycorrhiza
project. In - Cassava Program. Annual Report 1984, Cali, Colom-

bia, Working Document no.l. pp./?-97. Engi., Illus.

Cassava. Cassava programs. Mycorrhjzze. Inuculation. Growth. Cultivars.
Water stress. Dry matter. Fertilizers, D. N. K. Root preductivity,
Colombia.

CIAT's mycorrhizal isclate collection has more than 420 pure cultures from
more than 90 origins in Colombia. §ix newly described species are: Glomus
manihotis, Howeler, Sleverding et Schenck; Acaulospora appendicula, Spain,
Sieverding et Schenck; A. lengula, Spain et Schenck; A. mellex, Spain et
Schenck; A. morrowae, Spain et Schenck; Entrophospora coleuts ua, Spain et
Schenck. Of the 103 isolates tested to date, 41 have been found to be very
effective in increasing the growth of cassava. Glomus spp. 1solates are
generally eifective, whereas with the other specles, the effectivity of an
isolate depends on 1its origin. Regarding the interaction between cassava
cv. and mycorrhizal isolates, cv. M Col 1226 showed affinity for G.
manihotis (Quilichao), but the performance of M Col 700 with different
isolates and species varied little, Var. cM 342-170 was inoculated with
several mycorrhizal fungl under wet and dry soil conditions; the most
effective mycorrhizal fungi under both soil water conditions were G,
manihotis and E. colombiana. Cv. M Ven 77 was grown In sterilized soils
with 5 levels of P ranging from U to 200 kg/ha and fnoculated with t of §
mycorrhizal isolates. Growth of noninoculated plants was extremely poor and
plants showed clear symptoms of P deficiency; only with 200 kg P/ha growth
improved slightly and deficiency symptoms disappeared. Inoculation with G.
manihotis resulted in the largest growth, and inoculation with Acaulospora
SPp. gave poor plant growth at low levels of P. Two strategies to supply
mycorrhizal inoculum to the farmer are proposed: (1) industrial production
with the constraint of costs and (2) on-farm production which requires
appropriate technology development. The latter has led to research on
suitable soil sterilants and host plants. In a farmer's field in Mondomo,
Columbia, 7 mycorrhizal species were tested on cv., CMC 92. Results show
that isvlates of G. manihotis, a mycorrhizal species of generally high
effectivity for cassava, may differ in their efficiency under certain
conditions. The effectivity of placing half «{ the mycorrhizal :aoculun
under the cassava cutting at planting, and the ocber half banded on either
side of the plant 5 mo. after planting, was again confirmed. Resuits of
the study carried out to determine the effect of NPK fertilization on
inoculation response show that for optimur use of an introduced fungus to
the field, a balanced nutrition of th: plant ‘s requircd, Likewise,
besides saving P fertilizer by inoculation with an effective mycorrhizal
fungus, N and K fertilizer levels can be decreased considerably for ob-
taining max. yields, In +srials on the persistence of mycorrhizal
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inoculation effects, inoculation of the field with G. occultum initially,
together with diammonium phosphate application in the 2nd yr., considerably
decreased yields in the 2nd yr. The same especies was, however, the most
effective at increasing yields with Huila rock phosphate as P source.
(Summary by M. de W.) C04

0330
23751 CENTRO INTCRNACIONAL DE AGRICULTURA TROPICAL. i985. Soils and
plant nutrition. In . Cassava Program. Annual Report 1984. Cali,

Colombia. Working Document no.l. pp.59~77. Engl., Tllus.

Cagsava. Cassava programs. Germplasm. Minerals. P, pH. Selection. Soil
fertility. Water requirements (plant). Nutrient uptake. Fertilizers. N. K.
Irrigation. Agricultural lime. Cultivation systems. Inter-cropping. Cowpea,
Groundnut, Rice. Root productivity., Productivity. Soil conservation
practices. Soii impoverishment. Green manures. Cover crops. Dung. Colombia.

From CIAT's cassava germplasm collection, 13 var. were selected as highly
adapted to low-P soils, and 36 were considered well adapted. In another
trial 77 var., selected from single row trials in previous years, were
grown in plots with 0 or 75 kg P/ha, band-applied, yielding on the av. 25
and 31 t/ha, resp. Nutrient absorption by cassava was studied in Carimagua
where cv. M Vep 77 was grown in 4 large plots with or without applied
fertilizers (1 t of 10-20-20 and 5 kg Zn/ha) and with or without gravity
irrigation during the 4 mo. of dry season. Plant growth was not markedly
affected by lack of soil moisture, and supplemental irrigation had only a
minor effect. Application of fertilizer increased plant growth more
markedly, and at time of harvest increased total DM 64% and root yield 44%.
Fresh root yields were 43, 2R, 24, and 32 t/ha with irrigation and fertil-
ization, with dirrigation but no fertilization, without irrigation and
fertilization, and without irrigation but with fertilization, resp. In both
irrigated and nonirrigated plots, the conecn. of all 3 major elements
decreased markedly during the dry mo. and increased at the onset of the
reguler rains, remaining constant during the rest of the growth cyele. In
fertilized and unfertilized plants the accumulation of N, P, and K was 222,
35, and 220, and 135, 18, and 101 kg/ha, resp. The study of the responses
of cassava, peanut, cowpea, and rice to the application of fertilizers and
lime, both in monoculture and in association, indicated that all crops
showed a similar response to NPK whether grown 1in association or alone;
however, the response to lime tended to be reduced in associations due to
the lower yileld levels obtained in each crop. In monoculture, cassava was
relatively tolerant to both soil infertility and acidity, but required high
levels of ilme and fertilizers to reach max. yields. When cassava was
grown 1n association, each crop at the same population as in monoculture,
its yields were little affected by the presence of rice and peanuts, but
greatly affected by the severe competition from cowpea. In a long-term
fertility trial, only with annual application of high levels of K (250
kg/ha) was it possible to maintain high yield levels and adequate amounts
of K in the plant and in the soil; the reapplication of high levels of NPK
with the sixth crop more than tripled yields from 13 to 45 t/ha. Trials
studying the possible recuperation of exhausted soil with NPK application
showed that the application of 100 kg N, P, and K/ha increased yields from
13 to 29 t/ha. However, this level of fertilization comld not recuperate
cassava ylelds to those levels obtained in nonexhausted soll. In the same
exhausted soil, the potential value of green manures in the recuperation of
soil, in the presence or absence of chemical fertilizers, was considered.
The application of 10-30-10 alone increased yields from 17 to 32 t/ha, but
the incorporation of kudzu, zorpia, or peanuts increased cassava yields
another 7-11 t/ha., When the efficiency of organic manures was compared
with chemical fertilizers and rock phosphates, the yields obtained with cow
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manure and chicken manure were 25 and 31 t/ha, resp. Chemical fertilizers
alone increased yields to 23 t/ha, but not consistently. (Summary by M. de
W.) CO4

0331
23475 GIRESSE, P.; JAMET, R, 1982, Essais de fertilisation de la culture
du manioc par les sédiments marins glauconieux du Congo. (Fertilizer

trials made in cassava using Congolese glauconitic sediments). Cahiers
Office de la Recherche Scientifique et Technique Outre-Mer (Serie
Pedologle) 19(3):283-292. Fr., Sum. Fr., Engl., 6 Refs., Illus. [Centre
de Recherches de Sédimentologie Marine, Univ, de Perpignan, Av. de
Villeneuve, 66025 Perpignan Cedex, France]

Cassava. Cultivation. Field experiments. Soil amendments. Soil physical
prcperties. Fertilizers. N. P, K. Mg. S. Sodium, Productivity. Soil
fertility. Congo.

Since the big deposits of muddy glauconite (G) and glauconite carbonate
(CG) 1in the continental shelf of the Republic of Congo have potential use
as soll amenders, trials were carried out to determine to what extent they
are likely to increase, soll fertility and crop yields. Cassava cuttings
were planted in 40-cm”™ boxes, perforated to allow normal water flow (3
cuttings/box). The 2 types of glauconite sediments, G and CG, were used at
2 different dosages: 2.5 and 5% for CG and 5 and 10% for G, with 2 replica-
tions and a control; boxes were kept under field conditions. After a
18-mo. plant cycle, CC and G produced total DM wt. of 570.1 and 793.5, and
840.5 and 1643.7 g for the different dosages, resp., whereas the total DM
wt. of the control was 318.4 g. Despite considerable leaching, these
sediments preserved an adequate soil fertility, (Summary by M. de W.) CO4

0332
22782 HAHN, S5.K.; KANG, B.T.; AYANABA, A. 1981. Cassava varietal
response to mycorrhizal fungi 1in phosphate deficient soils. In
Emejuaive, §.0.; Ogunbi, O.; Sanni, S.0., eds. Global impacts of applied
microbiology. London, Academic Press. pp.127-132. Engl., Sum. Engl., 8
Refs., Illus. (TITA, P.M.B. 5320, Ibadan, Nigerilal

Cassava., Cultivars. Cultivation. Soil physical properties. Mycorrhizae.
Inoculation. Nigeria.

When 26 cassava cv. were screened for compatibility with indigenous
vesicular-arbuscular (VA) mycorrhizal fungi 1in P-deficient soil, large
differences in cv, response were observed. Some widely adapted, high
ylelding improved cv. were heavily infected, ‘adicating a high degree of
compatibility. Some local cv. were also heavily infected. Subsequently,
Isunikakiyan. a local cv. which 1s heavily infected by indigenous VA
mycorrhizae, and TMS 30572, an improved, widely adapted, high yielding cv.
with zuor compatibility, were inoculated with an efficient endophyte
(Glomus mosseae). Only TMS 30572 responded positively to the inoculation.
(Author's summary) CO4

0333
23255  MOHANKUMAR, B.; NAIR, P.G,; LAKSHMI, K.P. 1984, Inter-relation-
ships of potassium, sodium, calcium and magnesium on their uptake, yileld
and quality of cassava. In Central Tuber Crops Research Institute.
Annual Progress Report 1983, Trivandrum, India. pp.25-27. Engl., Illus,



Cassava. Cultivars. K. Ca. Mg. Sodium. Statistical analysis. HCN content.
Absorption. India.

The effects of different levels oi ¥, Ca, and Mg were studied in cassava
cv., H-1687. Differences 1n root productivity were not statistically
significant among treatments; HCN content was not affected by the
treatments either. The higher the level of K or Mg applied, the higher
their uptake; the interaction of K and Mg was found to be antagonistic.
Higher levels of K also decreased Na uptake. (Summary by M. de W.) CO04

0334
23258 NAIR, P.G.; PRABHAKAR, M. 1984. Investigation on phosphorus
nutrition of cassava in relation to residual effect and uptake. 1In
Central Tuber Crops Research Institute. Annual Progress Report 1983.
Trivandrum, India. pp.28-30. Engl.

Cassava, Cultivars. Nutritional requirements. P. pH. Soil physical
properties, Fertilizers. N. K. Manures. Root productivity. Soil analysis.
India.

The residual effect of added P on yleld and P uptake was studied 1n a
randomized block design using cassava cv. H-1687 and M-4 grown on an acid
laterite so0il and applying 5 levels of P (0, 25, 50, 75, and 100 kg/ha).
The highest yilelds were obtained with 25 kg P/ha: 22.67 and 16.13 t/ha for
cv, H-1687 and M-4, resp. P uptake was also highest at this dose (28.50
kg/ha), but the differences between the various levels were not signifi-
cant., Available P increased from 100 to 213 kg/ha in 3 yr of coatinuous
application of P at 100 kg/ha. (Summary by M. de W.) CO04

0335
23257  PILLAI, N.G.; MOHANKUMAR, B.; NAIR, P.G.; KABEERATHUMMA, S.; POTTY,
V.P., 1984, Permanent manurial trial on cassava. In Central Tuber
Crops Research Institute. Annual Progress Report 1983. Trivandrum,
India. p.28. Engl.

Cassava. Cultivation, Fertilizers. N. P. K. Manures. Root productivity.
India.

In 1977 an expt. using a randomized block design and 3 replications was
started to study the collective and cumulative effects of FYM and NPK
fertilizers on the yield and quality of cassava; the expt. 1is in its 6th
yr of completion. Max. root yield (31.20 t/ha) was recorded for FYM + NK.
Auong individual nutrients, K responded better than N and P. Ash was also
found to be superior to FYM in increasing root yicld. (Summary by M. de W.)
c04

0336
23474 SIEVERDING, E.; LEIUNER, D.E. 1984, Influence of crop rotation and
intercropping of cassava with legumes on VA mycorrhizal synb.usis of
cassava., Plant and Soil 80(1):143-146. Engl., Sum. Engl., 11 Refs.
[CIAT, Apartado Aéreo 6713, Cali, Colombia}

Cassava. Mycorrhizae. Cultivation. Cultivation systems, Inter-cropping.
Rotational crops. Fertilizers. N. P. K. Zn. B. Climatic requirements. Soil
physical properties. Field experiments. Laboratory experiments. Colombia.

In comparison with cassava grown in monoculture, the root infection of

cassava with vesicular-arbuscular mycorrhiza was increased by crop rotation
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with grain legumes in the field (Quilichao, Colombia). This was also found
when cassava was intercropped with legumes and fertilized, A possible
specificity of mycorrhizal fungi to Increase the yleld of one species more
than the other when grown in association is discussed. (Author's summary)
co4

See also 0306 0463 0465

DOO_ CULTIVATION

See 0410 0461 0462 0472 0477 0493

DOl Soil, Water, Climate and Fertilization

0337
23493  FUKAL, S. 1985. Tabular descriptions of crops grown in the
tropics. 5. Cassava (Manihot esculenta Crantz). Canberra, Australia,
Commonwealth Scientific and Industrial Research Organization. Division
of Water and Land Resources., Technical Memorandum 85/3. S54p. Engl., Sum.
Engl., 37 Refs. [Dept. of Agriculture, Univ., of Queensland, St. Lucla,
Qld. 4067, Australia]

Cassava. Taxonomy. Agronomic characters. Uses. Climatic requirements. Plant
geography. Light. Temperature. Soil requirements. Soil physical properties.
Salinity. pH. Nutritional requirements. Water requirements (plant).
Developmental stages, Bacterioses. Mycoses. Injurious insects. Viroses.
Australia.

To aid In the assessment of the suitability of land for cassava, a tabular
description 1s given of the principal characteristics of the species, with
emphasis on environmental relationships. (Author's summary) DOI

0338
23483  GUMBS, F.A. 1984, Soil constraints to root crop production in the
Caribbean. In Dolly, D., ed. Caribbean Regional Workshop on Tropical
Root Crops, lst., Jamaica, 1983. Rootcrops 1in the Caribbean:
proceedings. St. Augustine, Trinidad, University of the West Indies,
Faculty of Agriculture. pp.45-50. Engl., 18 Refs. [Dept. of Soil
Science, Univ. of the West Indies, St. ‘ugustine, Trinidad]

Cassava. Land preparation. Soil physical properties. Nutritional require-
ments. lrertilizers. Water requirements (plant). Soil requirements. Drain-
age. Erosion. Soil conservation practices. Caribbean.

The most 1important chemical and physical soil constraints to root crop
production (including cassava) 1in the English-speaking Caribbean are
examined. Although cassava 1s the most tolerant, among root crops, to low
soil fertility, the use of fercilizers can increase yields. However, due
to small farm size and small markets, farmers are reluctant to make larger
investments in fertilizers. Therefore there is a need for the following
strategies: development of systems which allow for the sole use of organic
manures with and without fallowing; use of the above with a limited amount
of inorganic fertilizers; and reevaluation of the cost/beuefit from the use
of low levels of inorganic fertilizers. Soil compaction, water require-
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ments, waterlogging and drainage, and soll erosion and conservation are
discussed., (Summary by EDITEC. Trans., by M. de W,) DOl

0339
24005 KANG, B.T.; OKEKE, J.E. 1984, Nitrogen and potassium responses of
two cassava varieties grown on an Alfisol in southern Nigeria. 1In
Symposium of the International Society for Tropical Root Crops, 6th.,
Lima, Peru, 1983. Proceedings. Lima, International Potato Center.
pP.231-237. Engl., Sum. Engl., 12 Refs. [I1TA, P.M.B. 5320, Ibadan,
Nigeria]

Cassava. Cultivars., Soil physical properties. Fertilizers. N. P. K.
Productivity. Root productivity. Leaver. Composition. Cultivation systems.
Nigeria,

A fertilizer trial was established on an Alagha soill series (Oxic
Paleustalf) at Ikenne in the forest zone of SW Nigeria, for 7 consecutive
croppings, to determine responses of cassava var. THS 30555 and TMS 30572
to N and K. N application increased plant top yileld and foliar N % with no
significant effect on root yileld. K application significantly increased
plant top and root yilelds, and foliar K %Z. K respouse was observed in the
2nd yr of continuous cassava cropping with var, TMS 30555 and in the 3rd yr
with var, TMS 30572, Var. TMS 30572 appears to be morve cffective in
utilizing soil K. K response can be expected on this Alagbs soill series
when IN ammonjum acetate extractable soil K test level is less than or
equal to 0.15 meq/100 g soil, (Author's svmmary) DOl

. 0340

23478 SUSHAMA, P.K.; PILLAI, G.R.; GEORGE, T.P.; MATHEW, .J. 1982, Effect
of leaf area on tuber yield of {rrigated taploca. Agricultural Research
Journal of Kerala 20(1):95-97. Engl., Sum. Mal., &4 Refs. [Agronomic
Research Station, Chalakudy, Trichur, Kerala, India]

Cassava. lrrigatiou. Leaves. Leaf arca. Root productivity. India.

In a randomized block design 5 plots were Irrigated at 1W/CPE ratios of
1.00, 0.75, 0.50, 0.25, and a nonirrigated control, Total no. of irriga~
tions were 12, 9, 6, and 2 at intervals of 12, 17, 26, and 50 days, resp.
Each treatmeat had 5 replications. Root productivity increased progres-
sively with an increase in the ratio of irrigation and the max. (44.60
t/ha) was obtained at IW/CPE ratio of 1.00, In relation to the control,
increases of 62, 51, 46, and 26% in root yield were observed in irrigated
plants at 1.00, 0.75, 0.50, and 0.25 IW/CPE ratios, resp. leaf area/plant
followed a similar trend. There was « significant positive correlation
between lecaf area and root yleld (r = 0.973). (Summary by M. de W.) DOl

0341
23179 WARGIONO, H..I.; SOENARJO, R. 1977. [Cultural mauagement for
increasing production of cassava 1in Tndonesial. Bogor, Indonesia,
Cencral Research Institute for Agriculcure. lip. Indon., Sum. Engl.,
Indon., 13 Refs.

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

Cassava. Cultivation, Planting. Spacing. Fertilizers. N. K. Cultivars.
Branching. tudonesia.



Cassava is an Important source of carbohydrates and calories in Indonesia
due to its ability to grow in soils of marginicl fertility and to 1its
competitive superiority over other staple food crops. Improved production
methods and cv. can increase production. Current agronomy research activi-
ties study production techniques related to planting distance, 1ate and
methods of fertilizer application, and cropping systems. Exptl. results
indicate that in poor soils a 100 x 60 cm spacing appears to be best for
nonbranching clones, while in better soils cassava clones, both branching
and nonbranching types, should be planted at 100 x 100 cm or wider spacing,
Greater response to fertilizer application was observed in poor so0ils, The
max, N fertilizer rate ranged from 90 to 120 kg/ha in poor scils and from
60 to 90 kg/ha in better soils, potash requirements being between 50-100
kg/ha In both solls. Applying 1/3 of the NK dosage in holes at planting
and the rest 2-3 mo. after planting gave higher yields. It 1is suggested
that cassava should be grown with other food crops in order to increase
farmers' income and decrease soil erosion. (Author's summary) DOl

See also 0305 0309 0329 0330 0331 0334 0335 0336
03473 0344 0345 0346 0348 0349 0356 0360
0396 01398 0459 0460 0471 0475 0476 0486
0496 0498 0499 0501 0502 0503 0504 0505
0506 0509

DO?  Cultivation Practices: Propagation, Planting, Weed Control and
Harvesting

0342
19235 CARVALHO, J.E.B. DE 1979, Aspectos Importantes ao controle das
ervas daninhas na cultura da mandioca. (Important aspects of weeding in
cassava  crops). Cruz das Almas-BA, Brasil, Empresa Brasileira de
Pesquisa Agropecuaria. Centro MNacional de Pesquisa de Mandioca e Fruti-
cultura. 32p. Port., 7 Refs.

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

Cassava. Cultivation. Wceds. Weeding. Hoeing. Mulching. Agricultural
cquipwment. Climatic requirements, Timing.

Different aspects related to weed control are discussed: definttion,
economic importance, losses caused by crop competition, and classification
(annual, biennial, and perennial, or broad- and narrowleaved). Different
control measures are described: manual, mechanical, cultural, biological,
chemical, and mulching. Principles of chemical control, advantages of using
herbicides, and different types of treatment (applied to seil and plant)
are mentioned.  Among the different spray cquipments, those of land ap-
plicatinn are ment{oned, in particular knapsack sprayers and tractor-drawn
sprayers. Elements of the sprayers, such as filters, pipes, and nozzles,
are described. Recommendations are given on the care and maintenance of
sprayers and on their calibration. Different factors affecting herbicide
selectivity are Indicated: (1) physical and mechanical: application method
and time, herbicide formulation, soil properties, physicochemical proper-
ties of the herbicide, and precipitation; (2) environmental factors such ag
temp., available soil water, and RH; (3) morphological and anatomical
factors; and (4) physiological selectivity. Other aspects studied included
herbicide persistence in the soil, its volatibility, decomposition by
light, chemical processes, and microorganisms. The different ways of
acting and classes of herbicides are indicated as well as the different
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fectors that should be taken into account during their application.
Recommendations on chemical weed control in cassava, using different herbi-
cides, rates, and application times, are given, (Summary by EDITEC. Tranms.
by L.M.F.) D02

0343
23782 COCK, J.H. 1985. Some factors in successful cropping. 9. Cassava,
Span (England) 28(1):23-25. Engl., 1llus. {CIAT, Apartado Arec 6713,
Cali, Colombia}

Cassava. Cultivation. Climatic requirements. Cultiva-s. Ecosystems. Plant
breeding. Cuttings. Planting. Timing. Spacing. Weeding. Pest control.
Biological control. Fertilizers. Soil conservation practices. Root
productivity. Colombia.

Based on research results, the advantages of cassava over other crops, the
use of improved cv. for different ecosystems, good management practices,
crop protection, and soil fertility requirements are discussed in detail,
(Summary by M. de W.) D02

0344

23482 COOPER, B.R. 1984. Prospects for 1increased cassava production in
Trinidad - A review of some agronomic constraints and opportunities. In
Dolly, D., ed. Caribbean Regional Workshop on Tropical Root Crops, lst.,
Jamaica, 1983. Rootcrops in the Caribbean: proceedings. Si. Augustine,
Trinidad, University of the West Indies. Faculty of Agriculture.
pp.39-43. Engl., 16 Refs. [Caribbean Agricultural Research & Development
Inst., St. Augustine, Trinidad]

Cassava. Production. Productivity. Labour. Prices. Cultivars. Nutritional
requirements. Xanthouonas campestris  pv. manihotis. Mechanization.
Trinidad.

After presenting the levels of production and the current systems used in
Trinidad, the agronomic aspects that affect the increase in the efficilency
of cassava production are discussed. The main factors limiting cassava
production include low yields due to low technological inputs, high labor
requirements in a country where it 1is expensive and scarce, and limited
demand for cassava since it 1is only consumed fresh. The potential of new
caseava var., the use of N, and weed control are discussed. The disease
representing the major threat is that caused by Xanthomonas campestris pv.
manihotis, for which strict control measures are recommended. Finally, the
need of crop mechanization to increase production and reduce animal feed
imports is highlighted. (Summary by EDITEC. Trans, by M. de W.) D02

0345

22987 CORREA, H.; FERREIRA, L.D. 1982, Levantamento e analise tecnica de
praticas culturais usadas pelos produtores de mandioca nos municipios de
Conceicao dos Ouros e Cachoeira de Minas. (Survey and analysis of
cultural practices used by cassava producers in the municipalities of
Conceicao dos Ouros and Cachoeira de Minas). In Empresa de Pesquisa
Agropecudria de Minas GCerais. Projeto mandioca: relatorio 76/79. Belo
Horizonte-MG, Rrasil. pp.l13-19. Port. [Escola Superior de Agricultura de
Lavras, Caixa Postal 37, 37.200 Lavras-MG, Brasil)

Cassava. Production. Cultivation. Cultivation systems. Rotational crops.
Root productivity. Land preparation. Agricultural 1ime. Fertilizers.
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Cuttings, Selection. Cultivars. Planting, Spacing. Timing. Weeding,
Injurious insects. Erinnyis ello. Cassava bacterial blight, Harvesting,
Brazil,

The technical factors involved in cassava production in the municipalities
of Conceicao dos Ouros and Cachoeira, MG, Brazil, were identified. The
target population included 210 rural producers and 36 starch factories,
The sample of producers was divided into groups I (14 ha), 11 (4-8 ha),
II1 (8-15 ha), and 1V (more than 15 ha). Crop rotation (only including
grasses) and planting or the flat were the conservadlon practices most used
by producers. The total eitimated av. yield was 16.3 t/ha, which was
superior to the mean national yleld reached during the 1975-77 period.
Yields were relatively low for the groups with smaller cultivated areas.
0L the properties, 79% used mechanical land preparation; 69% of the pro-
durers applied lime and 68% fertilizers, these inputs being more commonly
used znony the large-scale cassava producers. Cuttings were selected prior
to planting by 84% of the producers. Groups using 20-cm cuttings had the
highest yiclds, except gro LI1. Groups 1 and 1V used the largest amounts
of cuttings (5.5 and 6.0 m /ha, resp.). Cv. Branca de Santa Catarina was
used on 86% of the properties. Plant population ranged between 10,000-
20,000 plants/ha. Only 382 of the surveyed farms (a) followed the recom-
mendation of planting 16,€67-20,000 plants/ha; (b) reseeded. Planting 1is
done by hand with a furrow opener between Sept.-Oct. Weed control 1is
manual and pruning is a widespread practice. Fertilizers are applied at
30, 60, and 90 days after planting by 55%Z of the farms, Ants and the
cassava hornworm were the most common pests, and CBB the most frequent
disease, Harvesting was done manually between 18-20 mo. (Summary by
EDITEC. Trans. by L.M.F.) D02

0346
24004 GURITNO, B.; SITOMPUL; SOETONO; BRUIJN, G.H. DE 1984. The agronomy
of Mukibat cassava. In Symposium of the International Society for
Tropical Root Crops, 6th., Lima, Peru, 1983, Proccedings. Lima,
International Potato Center, PP.225-229. Engl., Sum. Engl., 3 Refs.
{Faculty of Agriculture, Brawijaya Univ., Malang, Indonesial

Cassava. Cultivation. Mukibat system. Cultivars. Propagation materials.
Manihot glaziovii, Propagation. Crafting. Planting. Spacing. Fertilizers.
N. P, K. Harvesting, Timing. HCN content. Indonesia,

The Mukibat system of cassava nrodection in Indonesia can lead to signifi-
cant vield increases as compared with the traditional cassava production
system. Preparation of graft combinaticns 1is time-consuming, but once
prepared, they can be reused for repeated planting. Mukibat cassava can be
planted like ordinary cassava; the traditional digging of planting holes
can be omitted. For pure stand conditions a plant density of about 8000
plants/ha was found to be optimal. N fertilizatlion increased yield sig~
nificantly up tu a level of 100 kg/ha. No significant response to I and K
was found, High root ylelds can be obrained after a prowth period of 12-15
mo. However, Mukibat cassava has a higher HCN content than ordinary
cassava. (Author's summary) D02

0347
22041 KAYODE, G.0. 1983, Effeccts of various planting and harvesting
times on the yield, HCN, dry-matter accumulation and starch content of
four cassava varieties in « tropical rainforest reglon. Journal of
Agricultural Science 101(3):633-636, Engl., Sum, Engl., 8 Refs,
[National Cereals Research Inst., P.M.B, 5042, Ibadan, Nigeria]



Cassava. Cultivars. Cultivation. Timing. Planting. Harvesting. Weeding.
Productivity. HCN content. Starch content. Dry matter. Root productivity.
Nigeria.

Results of a 2-yr study in a ralnforest zone of SW Nigeria to determine the
effects of various planting and harvesting times on the vield, HCN, DM
accumulation, and starch content of cassava showed that timeg of planting
and harvesting significantly aflected all the variables studied.  May
planting (highest total rainfall, 1714-1778 mm, and wean sunshine,
57.9-60.0 h) gave highest yield and starch content, which supgests that
large-scale cassava production for Industrial starch and human consumption
should be planted in this month. The harvesting time expt. shows that
cassava roots will continue to grow until mo. 24, alchouygh, Lecause of
increasing demand for land, it will not be economle to leave cuastava on the
field for more than 15 mo. For optimum starch and DM accunmulation,
cassava should be harvested between 12-15 mo. (Author's summar:) D02

0348
24007 LFVYNER, D.E. 1984. The production of planting materlal In cassava:
some ajronomic implications. In Symposium of the Intcrnational Soclety
for “ropical Root Crops, 6th., Lima, Peru, 1983. Proccedings. Lima,
International Potato Center. pp.247-255. Engl., Sum. Engl., 5 Refs.,
Illus. [CIAT, Apartade Aéreo 6713, Cali, Colombia]

Cassava. Propagation materials. Climatic requirements. Scoil physical
properties. pH. Rainfall data. Temperature. Cuttings. Timlng. Planting.
Spacing. Fertilizers. N. Weeding. Culi.vars., Colombia.

Several agronomic trials aimed at the obtainment of suitable practices for
cutting production were vstablished in 5 different locations In Colombia,
Including CIAT stations. Cuttings of different ages could be obtained
within the same plant, more mature stakes showing more vlgorous sprouting
but. young stakes frequently giving higher ylelds. High planting densities
increased total no. of primary and secondary stems/ha thus Increasing total
no. of cuttings/ha although av, cutting wt, could decrease. HNigh natural
goil fertlllty or fertilization on poor solls Increased cutting production
significantly. In early growth stages, cassava was highly sensitive to
weed competition which could reduce top growth drastically. Good timely
weed control 1s therefore essential to produce large no. of good quality
cuttings/plant. (Author's summary) D02

0349
24008 LEIHNER, D.E. 1984, Storage effects on planting material and
subsequent growth and root yield of rassava (Manihot esculenta Crantz).
In Symposium of the International Society for Tropical Root Crops, 6th.,
Lima, Peru, 1983, Proceedings. Il1ima, Internatlonal Potato Center.
pp.257-265. FEngl., Sum. Engl., 7 Refs., 1llus. {[CLAT, Apartado Aéreo
6713, Cali, Colombia}

Cassava. Cuttings., Storage., Water content. Mineral content. Carbohydrate
content. Water requirements (plant). Germination. Productivity. Colombia.

Storage of cassava planting materlal 1s necessary when harvest and subse-
quent plantings are separated in time due to drought, flood periods, or low
temp. Therefore, several trials were carried out to design practices to
improve cutting quality before and after storage. Cuttings lost viability
when dehydration reduced MC to less than 60%. Storing cassava planting
material as 100 cm or longer stems was highly effective to avoid dehyldra-
tion and maintain viability for several months. Besides moisture, cuttings
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lost carbohydrate reserves during storage, mainly in the form of total and
reducing sugars. Mineral element conen. varied during storage according to
the site and condition of production. However, a relative increase of N,
P, and K conen. in cutting tissue was noticed, possibly as a result of
total DM loss. Cuttings with good nutritional status showed better sprout-
ing and crop establishment than those from a poorly nourished crop.
Sprouting and establishment could aleo be aided by rehydration and bioacti-
vator treatments, resulting in equal or even superior yields with stored
than with fresh planting material. (Author's summary) D02

0350
23253 NAIR, G.M.; RAMANUJAM, T.; PRABHAKAR, M. 1984, Quality parameters
of planting material and its regeneration studies in cassava. In
Central Tuber Crops Research TInstitute. Annual Progress Report 1983,
Trivandrum, India. pp.17-21, Engl., Tllus.

Cassava. Cuttings. Storage. Planting. Germinacion. Dry matter. Leaf area.
Stems. Maturation. Root productivity. India,

Cassava cv. H~1687 was subjected to 10 different treatments before and
immediately after harvesting: topping at harvest and removal of mother stem
(T1); topping at harvest and retaining of nother stem (T2); topping,
allowing axillary buds to develop, and removal of mother stem (T3); top-
ping, allowing axillary buds to develop, and retaining of mother stem (T4);
retaining of lcaves and mother stem (T5): retaining of leaves and removal
of mother stem (T6); topping and heaping dry 501l over mother stem (T7);
smearing of cowdung slurry on tops and retzining of mother stem (T8);
smearing of red earth on tops and retaining of mother stem (T9); and
dipping of tops in wax and retaining of mother stem (710). Germination and
subsequent establishment of the treated stews were studied under field
conditions. Germination was more than 95% 1in the case of T, T5, T6, and
T10 and poor (76%) in t'ie case of T3. Storing the stems for a period of 15
days resulted in the ..ighest germination (96%), highest LAI (1.56), and
max., DM accumulation (209.3 g/plant). Storage beyond 60 days resulted in
low germination (75%), min. LAI (0.71), and min. DM production (106,7
g/plant). Germination and LAl were also higher in the stems stored either
in vertical or in inverted position than in the ones stored horizontally.
Root productivity was not affected by stem girth, physiological age of the
atem, or replacement or nonreplacement of cuttings that had failed to
sprout; however, the use of longer cuttings (40 em) and replanting 15 days
after planting resulted in higher yields than those obtained with 20-cm
cuttings and replanting 30 days after planting. Root productivity was also
affecred by the time of transplanting germinated cuttings of the same age
of those already in the plot, (Summary by M, de W.) D02

0351
23272 NANDA, S.K.; NAIR, G.M. 1984, Development of cassava harvesting
aids. In Central Tuber Crops Research Institute. Annual Progress Report
1983. Trivandrum, India. p.52, Engl.

Cassava, Weeding. Hoeing. Developmentul research. India.
A rake- and blade-type weeder for cassava crops was designed. Preliminary

performance trials indicated the need for longer blades and deeper penetra-
tion into the soil. (Summary by M. de W.) D02
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0352
22333 OLUNUGA, B.A.; OBAJIMI, A.,0. 1980. Effects of some herbicides on
the growth and yileld of cassava and maize grown in mixture. In Annual
Conference of the Weed Science Society of Nigeria, 9th,, Ibadan, Nige-
ria, 1979. Proceedings. Ibadan, National Cereals Research Institure.
pp.93-96. Engl., Sum. Engl., 7 Refs, [National Cereals Research Imst.,
Moor Plantation, P.M, Box 5042, Ibadan, Nigerial

Cassava. Maize. Cultivation systems. Inter-cropping. Planting. Timing.
Fertilizers. N. P. K, Weeding. Herbicides. Root productivity. Nigeria.

Fluometuron and Primextra (atrazine + metolachlor), each at 2 or 4 kg
a.i./ha, were compared for their effects on the growth and yield of cassava
and maize grown in mixture. The herbicides were applied preemergence to
maize and cassava was planted 1 day and 3 wk, after treatment, Fluometuron
at 4 kg a.i./ha was toxic to maize but well toleratel by cassava. Atrazine
was selective in maize but toxic to cassava, especially when the cassava
was planted | day after treatment with the herbicide. Primextra was
selective in maize. Although cassava showed some symptoms of damage at the
outset, these symptoms disappeared with time and the yield was not ad-
versely affected. (Extracted from author's summary) D02

0353

20752 SILVA, A.J.V. DA; WEISS, A.E.; ALMEIDA, A.G. DE; MESQUITA, C. DE M.;
CARNEIRA, 53.M. DA S.; SILVA, J.C. DA; ABRAMOVITZ, J.; GUIMARAES, L.B. DE
M.; FREI1.S, R. DE; CARVALHO, R.M. 1981. Sistema mecanizado para
colheita le ralces de mandioca. (Mechanized harvesting system for
cassava rc ts). Informativo do Instituto Nacional de Tecnologia 14(26):
35-39. Por ., Sum. Fort., Engl., Tllus. [Fundacao de Tecnologia
Industrial, Livisao de Desenho Industrial e Engenharia do Produto, Rio
de Janeiro, Brasil}

Cassava. Agricultural equipment. Harvesting. Development. Brazil.

An agriculrural implement has been dosigned and constructed to facilitate
cassava root harvesting. The elaboration and the development of this
equipment was based on certalr paramcters (depth control to 350 mm, opera-
tion on various types of soil, easy upkeep in the fields), and on the
analysis of the existent data on cassava cultivation. The definitive form
of an inclined plane was adopted as a result of fileld tests, during which
some different characteristics of wt., width, length, and angulation of the
initial prototypes were altered. Performance tests compared the traditional
manual harvest and this type of mechanical harvest. Results indicated that
with the new tool the productivity was 5-fold that of manual cassava
uprooting. Moreover, physical human effort has been notably reduced and
that the operation performed by the implement substitutes the subsolling,
thus reducing operational costs. (Author's summary) D02

0354
23467  VILLAMAYOR JUNIOR, F.G.; PEREZ, R.D. 1983. Effect of location,
position and duration of stem storage on cassava yield., Radix 5(1):5-7,
Engl., 4 Refs., Illus. [Philippine Root Crop Research & Training Center,
Visayas State College of Agriculture, Leyte, Philippines])

Cassava. Cultivars. Cuttings., Storage. Cultivation. Planting. Timing. Water

requirements (plant). Germination. Productivity. Root productivity,
Philippines,
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Stems 1 m long of 8-mo.-o0ld plants of cassava cv. Golden Yellow were stored
in bundles of 10 in a vertical, horizontal, or inverted position under
shade or in the open. The cuttings were planted after storage for 1-3 mo.
MC decreased during storage; moisture losses from the stem were 2.7, 7.0,
aud 8.2% following storage for 1, 2, and 3 mo., resp, Root ylelds de-
creased with increased storsge, and were greater for cuttings stored in the
shade. (Summary by Field Crop Abstracts) D02

See also 0312 0314 0336 0341 0356 0358 0361 0365
0371 0396 0460 0463 0475 0476 0486 0488
0496 0498 0499 0500 0501 0502 0503 0505
0506 0507 0508 0509

D03 Energy Productivity and Yields

0355
23736 ABENOJA, E.A.; CERNA, A.F. 1933. The effect of age and frequency
of topping cassava on quality of shoots, dry matter and tuber yield.
Radix 5(1):12-13. Engl., 5 Refs. [Philippine Root Crop Research &
Training Center, Visayas State College of Agriculture, Baybay, Leyte,
Philippines]

Cassava. Cultivars. Cultivation. Shoots. Harvesting., Timing. Dry matter.
Protein content. Vater content. Root productivity, Statistical analysis,
Philippines.

Cassava cv, Golden Yellow grown during 1983 was detopped every 4, 6, or 8
wk. from 4, 5, or 6 mo. after planting until harvest. Root no., and wt.
of drtopped plants, as well as MC, wt., and DM yield of the topped shoots,
werf. unaffected by the age or frequency of detopping; protein content of
the shoots increased with plant age. (Summary by Field Crop Abstracts) DO3

0356

23745 AVILAN R., I.; MENESES, L.; ARIAS, C.; PEREZ, 0. 1981. Distribu-
cidn del sistema radical de la yuca (Manihot esculenta, Crantz)
cultivada a diferentes distancias entre plantas, (Root system
distribution of cassava grown at different plant densities). Agronomia
Tropical 31(1-6):189-210. Span., Sum. Span., Engl., 29 Refs., Illus.
[Centro Nacional de Investigaciones Agropecuarias, Apartado 4653,
Maracay 2101, Venezuela]

Casssva. Cultivars., Cultivation., Climatic requirements. Planting. Spacing.
Roct system., Soil physical properties. PH. Roots. Root productivity.
Productivity. Venezuela.

The distribution of the root system of cassava Clon 60 (Me-75-VEN 60),
grown at different distances between plants (70, 100, and 120 cm) and
maintaining the same interrow distance (100 cm), was studied. Samples were
taken at 7 and 9 mo. after planting, using the trench and the monolithic
methods in a combined way. Spacing was observed to affect total root no.
and wt. The largest total no. of roots and their lowest wt, was found in
plants spaced at 70 cm. The largest wt. and the smallest no. of roots was
found 1in plants spaced at 120 ¢m. The distance between plants affected the
proportion of fine and thick roots: the greater the distance, the smaller
the no. of fine roots. At closer distances, the values of the ratio canopy
wt.iroot wt. were higher. Root system distribution was 1influenced by
physical characteristics of the soil. (Author's surmary) D03
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0357
24018 DAHNIYA, M.T., 1984, Fvaluation of cassava for leaf and root
production in Sierra Leone. In Symposium of the International Soclety
for Tropical Root Crops, 6th., Lima, Pecru, 1983, Proceedings. Lima,
International Potato Center. pp.299-302. Engl., Sum. Engl., 10 Refs,
[Faculty of Agriculture, Njala Univ. College, Univ. of Sierra Leone,
PMB, Freetown, Sierra leone, West Africal

Cassava. Cultivars. Soil phyvsical properties. Harvesting. Productivity.
Root productivity. lLeaves. Roots. Silerra Leoue.

Studies over a 2-yr peviud in Sierra Leoue show that cassava var, Nucass J
signiricantly outyiclded (25,5 t/ha) rhe other var. (Nucass 1, Nucass 2,
Rocass 1, and Rocass 3) while the local cv., Cocoa, had the lowest produc-
tion (5.9 t/hu). Cassava var, reacted differently to leaf harvest in terms
of root vields. Compared with plants whose Jesves were not harvested,
there was a totasl fresh rvoot vield reduction rauging from 22 to 42% when
leaves wore harvesiod monthly. (Mathor's swawnary) DO3

0358
24003 GODO, G.H. 1984, Yield components as influenced by methods of
planting cassava cuttings. 1In Symposium of the International Society
for Troplcal Root Crops, 6th., Lima, Peru, 1983, Proceedings. Lima,
International Potato Center. pp.219-224. Engl., Sum. Engl., 7 Refs.,
t1lus. {effice de la Recherche Selentifique et Technique Outre-Mer,
D'Adiopodoume, B.P. V51 Abidjan, Ivory Coast]

Cassava. Cuttings. Planting. Spacing. Cultivation. Productivity. Root
productiviry. Roots, lLeaves., Stems., Dry matter. Plant height. Ivory Coast.

Through monthly samplings, the Influence of vertical and horizontal plant-
ing methods on the expression of total blologlcal yield components of
zassava was Investigated In a field expt. in Ivory Coast. Horizontal
planting resulted In a greater production of roots/plant but ylelded as
many thick roots as did vertical planting. In turn, vertical planting
outyielded horizontal planting with respect to DM of roots, thick roots,
leaves, and stems. In small farming systems where no mechanization 1is
involved, vertical planting could be used to obtain greater yields.
(Author's summary) D03

0359
23281 LAKSHMT, K.R.; RAMANATHAN, S. 1984. Preharvest forecasting of
cassava yield. 1 Central Tuber Crops Research Institute. Annual

Progress Report 1983. Trivandrum, India, p.62. Engl.

Cassava. Cultivation. Harvesting. Root productivity. Productivity, Culti-
vars., Agrononmi. characters. Statistical analysis. India.

Suitable statist!cal wmethiodology for forecasting cassava yleld, based on
biometrical charactere as varilables, was develeped. Variables considered
were the length of the wain stem, stem girih, leaves retained, and total
leaves produced. R” vilues Increased with plant age. Varlations in yield
due to these variables were 61, 55, and 73% for var. M-4 (1 mo. before
harvest), H-1687, and H-2304 (both 2 mo. before harvest), resp. (Summary by
M. de W.) DO3J




0360
23256  MOHARKUMAR, B.; PILLAI, N.G. 1984, Evaluation of prod
potential of cassava. In Central Tuber Crops Research Institute.
Progress Report 1983. Trivandruw, India. p.27. Engl.

Cassava. Cultivars., Production. Root productivity. Cultivation. C1
requirements. Water requirements (plant). Irrigation. Fertilizers, N,
India.

The production potential of cassava cv. M-4, H-2304, and H-168
evaluated under rainfed and irrigated conditions and at different f
izer combinations in the field using a split plot design with 3 re
tions. Supplementary irrigation during drought ms. (ca. 20 mm wate
increasec root yield by 40.9% over the rainfed crop. Cv. H~2304 and

gave better ylelds than M-4. Root productivity increased with incr:
levels of combined fertilizers. Root HCN content was reduced by 34.!
to supplementary irrigation. However, fertilization increased roo
content in both rainfed and irrigated conditions., (Summary by M. de W

0361
23283 PRASAD, M. 1984, Effect of planting season on yield of ecq
cultivars., In Central Tuber Crops Research Institute. Annual Prc
Report 1983. Trivandrum, I-4ia. p.107. Engl.

Cassava. Cultivation. Planting. Timing. Cultivars. Hybrids. India.

The optimum planting time of cassava under the sgroclimatic condi
prevailing in Orissa, India, was studied. Pianring was done at fortni
intervals starting June lst to mid-Aug. Hybrid cv. H-165, H-226, H-
and H-2304 and the local var. Gopalpuram were used. Planting in th
wk. of June resulted in the highest yield (15.3 t/ha) and in mid~Aug,
lowest (1.2 t/ha). (S immary by M. de W.) DG3

0362
23261 RAMANUJAM, T. 1984, Effect of pruning on the production pote
of cassava. In Central Tuber Crops Research Institute. Annual Pre
Report 1903. Trivandrum, Indj=, p.32. Engl.

Cagsava, Cultivars. Leaf area. Pruning. Climatic requirements. Ti
Harvesting. Root productivity. Starch content. India.

Cassava cv. H-2304, H-165, and M-4 were pruned during the dry peri
maintain the same LAI. By mo. 16 root yield increased significantly (
3~fold) 1in all 3 cv. in comparison with the yileld obtained at mo.
Starch content in cv. M-4 and H-2304, harvested at mo. 16, did not
significantly from that obtained when harvested at mo. 10. (Summary
de W.) DO3

See also 0306 0311 0314 0327 0329 0335 0339 03
0345 0347 0349 0350 0354 0365 0396 03
0408 0426 0456 0499 0500 0501 0504 05
0506 0507 0508 0509
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D04 Postharvest Studies

0363
23740 CABALLERO 1., C.; VALVERDE G., E., 1983, Evaluacién de métodos para
el almacenamlento y conservacién posterlor a la cosecha de raices de
yuca, cv. Valencla. (Evaluation of different methods for storage and
postharvest conservation of roots of cassava cv. Valencla). Agronomia
Costarricense 7(1-2):55-61. Span., Sum. Engl., Span., 14 Refs., 11lus,

Cassava. Cultivars. Roots. Deterioration. Storage. Post-harvest losses.
Post-harvest technology. Moulds. Costa Rica.

Roots of cassava cv. Valencla were assessed during 2 mo. of storage after
the following treatments: ambient storage (control), pruning the plants 16
days prior to harvest, cuticular antitranspirant dip, sealed polyethylene
bags, storage in moist sawdust or in moss, cold storage, and field clamps.
All treatments, except the control, significantly reduced wt. loss at the
end of the storage period. Additionally, all treatments except anti-
transpirant dip significantly reduced the rate of deterioration as compared
with the control., Box storage in molst sawdust, followed by storage In
moss, cold stevage, and polyethylene bags, resp., were consldered the best
individual s«torage methods to preserve roots of cv., Valencia, the most
important cassava cv. In the Costa Rican market. None of these treatments
significantly affected internal root quality of cooked roots during the
exptl, period. The primary deterioration of the roots was of physiological
nature. Sccondary deterioration was caused by microbial rots. Trichoderma
sp., Fusarium sp., Botryodiplodia sp., Rhizopus sp., Alternaria sp.,
Penicillium sp., and some unidentified bacteria were among the microorgan-
isms associated with postharvest deterioration. (Author's summary) DO4

0364
23266 PADMAJA, G.; BALAGOPAL, C.; NANDA, S.K. 1984, Post harvest aspects
of cassava 1in relation to spollage and preservation. 1n Central Tuber

Crc s Research Institute. Annual Progress Report 1983, Trivandrum,
Indii. pp.36-39. Engl., Illus,

Cassava. Deterioration. Moulds. Enzymes, Rhodanese. Linamarase, Cyanides.
Thiocyanates. India.

The adaptability of Rhizopus oryzae (a fungus ass:ciated with postharvest
“Cassava spoilage) to cyanide was studied by growing the organism in media
containing 1.0 or 5.0 mM of KCN; the low and high KCN adspted spores were
used to study their ability to elaborate rhcdanese in media containing 2.0,
3.0, and 4.0 mM of KCN. Low KCN adapted spores released more rhodanese
than high KCN adapted spores. linamarin repressed rhodanese release by R.
oryzae during its growth phase. (Summary by M. de W.) DO4 -

0365
23263 RAMANUJAM, T.; MOORTHY, S.N., 1984. Time of harvest and maturity
index for cassava. In Central Tuber Crops Research Institute. Annual
Progress Report 1983, Trivandrum, India. p.33. Engl., Illus.

Cassava, Cultivars, Timing. Harvesting. Root productivity. Starch content.
Cassava starch., Dry matter. Analysis. India.

Yield, starch determination and physical properties, and bulking rates. were
studied at different times of harvestiny in 8 promising cassava cv. Root
no. did not change significantly once the tuberization phase was completed;
however, when roots were not harvested for long periods (up to 2 yr) they
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started to Jocay. Cassava starch content decreased by 4~8% when harvesting
was prolon.~i beyond 1C mo. A significant posit; e correlation was ob-
served betwcen DM and the % of determined starch., At mo. 6 the bulking
rate was very high (20-36 g/day) in cv. H-165, H-1687, H-226, and CI-594; a
2nd peak in root bulking was séen between mo. 14-16 for all cv, The mol,
wt. of starch did not change with crop age. (Summary by M. de W.) DO4

0366
24034 WHEATLEY, C.C.; LOZANO, J.C,; MARRIOTT, J.; SCHWABE, W.W. 1984,
Pre-harvest environmental effects on cassava root susceptibility to
post~harvest physiological deterioration. In Symposium of the
International Society for Tropical Root Crops, 6th., Lima, Peru, 1983,
Proceedings. Lima, International Potato Center. pp.419-429, Engl., Sum,
Engl., 14 Refs., Illus. {CIAT, Apartado Aéreo 6713, Cali, Colombia]

Cassava. Cultivars. Ecosystems. Climatic requirements. Harvesting. Roots,
Deterioration. Storage. Temperature. Dry matter. Cyanogenic glucosides.
Enzymes. Analysls Water stress. Pruning. Colombia,

A hypothesis involving preharvest environmental factors is proposed to
explain intracultivar variation in susceptibility to physiological deterio-
ration; results of expt. testing this hypothesis are presented. It was
demonstrated that the main factors controliing cv. susceptibility to
physiological deterioration are envircamental: plants defoliated due to
severe stresses were more reslstant than nondefoliated plants of the same
cv. Site and prevailing preharvest environmental conditions also affected
the degree of susceptibility. Pruning expt. gave results which closely
agreed with the defoliation effects and confirmed reports that preharvest
pruning 1induced resistance to physiological deterioration. Such induced
resistance was obtained for at least 9 wk. after pruning and was unaffected
by subsequent regenerative growth., A reduction in root DM content occurred
following pruning but is not causally related to resistance to
physiological deterioration. (Author's summary) D04

See also 0319 0328 0349 0416 0437 3463 0466 0469

EO0 PLANT PATHOLOGY

0367
23091 LOZANO, J.C,; JAYASINGHE, U. 1983, Pathological problems of
cagssava (Manihot esculenta Crantz) disseminated by sexual or asexual
propagated material. 1In Sing, K.G., ed. Exotic plant quarantine pests &
procedures for introduction of plant materials. Serdang, Selangor,
Malaysia, Asean Plant Quarantine Centre and Training 1Institute.
Pp.19-23. Engl., 10 Refs. [CIAT, Apartado Aéreo 6713, Cali, Colombia]

Cassava. Propagation materials. Cuttings. Seed. Colletotrichum, Diplodia.
Xanthomonas campestris pv. manihotis. Xanthomonas campestris pv., cassivae.
Phoma. Sphaceloma manihoticola. Verticillum, Agrobacterium tumefasciens.
Erwinia carotovora. Viroses. Colombia.

Cassava pathogens that can be disseminated by the interchange of sexual
seeds can be divided into those that infest the seed and those that infect
it. Colletotrichum spp., Diplodia spp., Phoma spp., and Xanthomonas
campestris pv. manihotis are included in the former group whereas only X.
campestris pv. manihotis and Colletotrichum spp. have been reported as
infecting cassava seeds. The Symptoms on cassava seeds of infection with
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X. campestris pv. manihotis are described. Pathogens disseminated through
Vegetative planting material can be classiflied as localized or systemic,
The 1st classification i1ncludes Agrobacterium tumefasciens, Sphaceloma
manihoticola, Colletotrichum spp., Phoma spp., Diplodia manihotis, X.
campestris pv. manihotis, Verticillum spp., FErwinla carotovora pv.
carotovora, and X. campestris pv. cassavae. Symptoms caused by each one
are given. Since systemic pathogens generally do not produce visible
symptoms, their identification 1s Iimpossible; these can be fungal, bacte-
rial, oz wviral. Different sanitary measures to minimize the risk of
dissemination of cassava pathogens through propagation materials are
recommended. (Summary by M. de W,) EQO

See also 0337 0396 0461 0462 0486 0493

E02 Bacterioses

0368

23093  KIMURA, 0. 1979. Caracterizacao 1soenzimitica de patovares de
Xanthomonas campestris (Pammel) Dowson, isolados de mandioca (ﬂpnihop
esculenta Crantz), por eletroforese de disco em gel de poliacrilamida.
(1soenzymatic characterization of Xanthomonas caupestris pathovars,
isolated from cassava by polyacrylamide disc gel electrophoresis). Tese
Mestrado. Brasil, Universidade de Brasilia. 93p. Port., Sum. Port.,
Engl.,, 82 Refs.,, 11llus.

Cassava. Cultivars. Xanthomonas campestris pv, manihotls. Xanthomonas
campestris pv. cassavae. lsolation. Identification. Analysis. Brazil,

Disc electrophoretic profiles of total protein, esterase, acid phosphatase,
alkaline phosphatase, and glucose-6-phosphate dehydrogenase were determined
for 1l isolates of Xanthomonas campestris pv., manihotis and 3 {solates of
X. campestris pv. cassavae, 1in polyacrylamide gel. These profiles
permitted the differentiation of a South American 1isolate from 2 African
strains of X. campestris pv. cassavae. The isolates of X. campestris pv.
manihotis could be separated into 2 groups with different levels of
pathogenicity by analyzing the profiles of acid phosphatase. The
similarity in 1isozymic activity between the South American isolate of X.
campestris pv. cassavae and some of the {isolates of X. campestris pv.
manihotis suggests that the former could be a yellow strain of X.
campestris pv. manihotis. Esterase and acid phosphatase were more useful
in characterizing the pathovars of X. campestris from cassava than total
protein, alkaline phosphatase, or glucose-6-phosphate dehydrogenase.
(Author's summary) EO02

0369
23746  MARCANO, M.; TRUJILLO, G.; LUCIANT, J.; RONDON, A, 198l. Respuesta
de algunos cultivares de yuca (Manihot esculenta Crantz) al afublo
bacteriano. (Response of some cassava cultivars to bacterfal blight).
Agronomfa Tropical 31(1-6):237-246. Span., Sum. Span., Fngl., 18 Refs.,
I1llus,

Cassava. Cultivars. Inoculation. Xanthomonas campestris pv. manihotis.
Resistance. Symptomatology. Venezuela.

At the U. Central de Venezuela, in Maracay, 27 cassava clones from the
germplasm banks at the University and at the Centro Nacional de Investi-
gaclones Agropecuarias were evaluated for resistance to bacterial blight
(Xanthomonas campestris pv. manihotis). 1Inoculation was carried out by
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spraying a bacterial suspension containing 1 x 108 cells/ml to 5 or 6
leaves of cassava plants grown from hcalthy stem cuttings with 4 buds.
After {noculation, the plants were placed in a moist chamber for 48 h.
Data was taken 8, 15, 30, and 60 days after inoculation. Discase symptoms
were rated on a 0-4 scale, In which symptom-freec plants were rated 0 and
plants showing scvere iInfection with death of more than half of the plants
tested, 4. Bacterial blight affected all the studied clones to some
extent. The most susceptible clones, rated 3, were: UCV 2062, UCV 2563,
ucv 2060, ucv 2161, UCV 2322, UCV 2430, UCV 2221, UCV 2147, ULV 2581, UCV
2112, UCv 2289, UCV 2119, and UCV 2320. Cv. UCV 2368, UCV 2364, UCV 2143,
ucv 2291, Branca, M. Ven-32, M. Ven-41, M, Ven-68, M, Col-677, Barinas-!,
CMC-308/197, M. Ven-64, and M. Ven-57 were moderately susceptible (rated
2); cv, M. Ven-7 was tolerant (rated 1). (Author's summary) EO02

0370
23499  MARTINEZ, A.A.; PRATES, H.S. 1983, A Dbacteriose da mandioca.
(Cassava bacterial blight). Campinas-SP, Brasil, Secretaria de Agricul-
tura e Abastecimento. Coordenadoria de Assistencia Tecnica Integral,
Boletim Téenico no, 173, 15p. Port., 24 Refs., Illus,

Cassava. Xanthomonas campestris pv. manihotls. Symptomatology. Discase
control. Discase transmission. Cuttings. Rotational crops., Brazil.

A brief description 1s given of the geographic distribution, economic
Importance, symptomatology, damage, etlology, pathology, favorable condi-
tions, and control measures of CBB caused by Xanthomonas campestris pv.
manihotis. Among the control measures diseussed are use of resistant var.,
elimination or reduction of inoculum sources, periodic inspection of the
crop, avoldance of planting infected cuttings, and crop rotation for a min.
period of | yr. (Summary by EDITEC. Trans. by M. de W.) E02

Sce also 0345 0367 0371 0475

E03 _Mycoses

0371
23753 CENTRO INTERNACIONAL DE AGRICULTURA TROPI1CAL. 1985. Pathology. 1In
. Cassava Program. Annual Report 1984, Cali, Colombia., Working
Document no.l. pp.99-119. Engl,

Cassava. Cassava programs. Discases and pathogeus. Colletotrichum.
Fusarium. Roots. Detcrioratfon. Discase control. Blologleal control.
Xanthomonas campestris pv, manihotls. Sphaceloma manihboticola. Cuttings.
Root productivity., Soil fertility. Fcosystems, Climacic requirements. Soil
requirements, Cclombia.

Seventy-six Colletotrichum Isolates wvere collected from different suscep-
tible clones from 8 localities, and separated into 1l groups based on:
conidia morphology, production and acervuli characteristics, mycelial type
and color, in vitro production of the sexual stage, and characteristics of
the sexual frulting body. 0f these groups, (. gloeosporioides f.s.
manihotis, C. gloeosporioides, and C. graminicola were specific to cassava.
§ix 1Inoculation methods were tested, but the only sarisfactory method was
the one 1in which the plant tissue was wounded before conidial spraying.
Based on the reaction of 6 differential cassava clones, 2 pathovars were
distinguished in C. glocosporioides f.s. manihotis and 3 in c.

loecosporioides groups. Fusarium solani and F. oxysporum have been isolated
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from different affected reglons and characterized according to phialide and
conidial morphology, and cultural characteristics on several differential
media. Results of the study on the effect of antholysis discase {mycoplas-
mal) un yileld suggest that in arcas where av. temp. are above 27°C the
disease might not be of economic importance, but In areas with an av. temp.
below 25°C it can be of significant importance. The use of Pseudomonas
putida and P. fluorescens and solarization In the control of root rot has
been recently investipgated with satisfactory results. P. putida has also
been used to control CBB caused by Xanthomonas campestris pv. manihotis.
The selection criteria for cuttings of high quality werc evaluated consid-
cring sanitary, agronomic, and var. factors. High ylelds were obtained
with cuttings visually sclected for absence of disease injury and then
treated with fungicides and insecticides. The selection of ecuttiugs ac-
cording to yield/plant in a given plantation demonstrated that by selecting
cuttings from plants with a higher yield than the clonal av. there is a
considerable increase in the no. of plants with higher yields than the
general clonal av. Cuttings should also be selected from plants grown on
the most fertile plots. Clone Secundina showed a continuous yleld decrease
after 4 consecutive planting cycles with planting material taken from
plants which originated from meristem culture. In contrast, the hybrid CM
342-170 showed better yield stability over the same no. of cycles and
location. Results of the eccosystem study led to the following conclusions:
(1) The presence and severity of diseases and pests were highly dependent
on specific elimatic and/or edaphic characteristics that restrict them to
the ecological zones where they were found. (2) Yield, diseasce and pest
reaction, and no. and quality of cuttings were significantly different
between sites for the introduced clones. (3) Nc clones were resistant to
the biotic constraints present in more than 2 edaphoclimatic sites. (4)
Great variations during the different growing cycles in eoch location were
observed among several clones, although some exhibited yield stability over
time, (Summary by M. de W.) E03

0372
23766  NAGAR, R.; SINGH, M.; SANWAL, G.G. 1984, Cell wall degrading
enzymes in Cuscuta reflexa and {ts hosts. Journal of Experimental

Botany 35(157):1104-1112. Engl., Sum. F¥ngl., 31 Refs. [Dept., of
Bilochemistry, Univ. of Lucknow, Lucknow-226 007, India]

Cassava., Mycoses. Enzymes. Analysis. Blochemistry. India.

Pectin degrading, hemicellulose degrading, and cellulose degrading enzymes
were studied in Cuscuta reflcxa, and {ts susceptible hosts, Brassica
campestris, Coccinia indica, Datura innoxia. Helianthus anunuus, Holoptelea
indica, Lantana camara, Medicago sativa, Manihot esculenta, Petunia
hybrida, Pisum sativum, Phaseolus vulgaris, and Solapum nigrum, and the
nonsusceptible plants lpomoea batata and Solanum tuberosum. Exo-l,4-bata-~
D-glucosidase activity was found in Cuscuta but couid not be detected in
its hosts. Xylanase and cellulase activity of host plants increased while
celinbiase activity decreased as a result of intection by the parasite. In
cassava, cellulase activity increased from 1.4 + 0.7 milliuniis/mg protein
in healthy plants to 3.2 + 0.2 milliunits/mg pro.ein Ir infected plants.
(Author's summary) E03

0373
23275 THANKAPPAN, M. 19B4. Control of brown leaf spot disease o!f cassava
through cultural practices. In Central Tuber Crops Research Institute.
Annual Progress Report 1983, Trivandrum, India. pp.56-57. Lngl.
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Cassava. Cultivers. Resistance. Cercosporidium henningsii. Planting.
Spacing. Fertilizers, N, P. K. lrrigation. India.

The accessions Ce 451, Ce 673, Ce 216, Ce 667, Ci 100, Ci 373, Ci 140, and
¢1 856, identified earlicr as resistant to the brown leaf spot diseace, and
the released cassava var., H-2304, H-1687, H-226, H-165, and 1-97 as well as
the improved var. M-4 were screened lor rasistance to Cercosporidium
henningsii; the accessions Ci 856, Ci 373, i 140, and Ci1 160 continued to
show a high degree of resistance. 3everal planting distances (60 x 60, 75
x 7%, 90 x 90, 105 x 105, and 120 x 120 cm) and different levels of fer-
tilizers (N and ¥ at 50, 100, 150 and 200, and P at 100 kg/ha) did not have
any effect on disease intensity. MHowever, irrigation (10 mm/wk.) had some
effect since in irrigated plocts the no. of spots/leaf was 23% more than in
the nonirrigated plots. (Summary by M. de W.) EOJ

0374
24026 ZEIGLER, R.S.; LOZANO, J.C,; ALVAREZ, E. 1984, A summary of recent
research on the superelongation disease of cassava. In Symposium of the
International Society for Tropical Root Crops, 6th., Lima, Peru, 1983.
Proceedings. lLima, International Potato Center. pp.363-370. Engl., Sum,
Fngl., 9 Refs. [Inst. des Sclences agricoles du Burundi, Kisozi, B.P.75,
Bujumbura, Burundi]

Cassava. Sphaceloma marihoticola. Tavonomy, Ildentificatier. lsolation.
Analysis., Plant growth substances. Cultivars. 1lncculation. Stems. Resis-
tance. Colombia.

Recent research on pathogen taxonomy, sexual reproduction, host range, and
physiology 1s summarized along with Irvestigations into the nature of
superelongation discase resistance. The previously unreported sexual stage
of Sphaceloma manihoticola, causal agent of superclongation disease of
Cassava, is  presented as an Elsinoe specles (Loculoascemycetes,
Myriangiales) . Cross-inoculation studi~<. svantomatology, colony, charac-
teristies, and morphological comparisens among lsolates, cype cpecimens,
and published descriptions support propoted synonymy of the Elsince from
cassava with E. jatrophae and E. brasiliensis under the same Elsiuoe
brasiliensis. §. manihnticola 1s retained, and §. krugi{ is combired with
S. poinsettiae under the latter nawe., In vitro production of gibberellin
A, by the pathogen was demonstrated through combined gas chromatography-
mass spectrometry of purified culture extracts. Field-resistant and
field-susceptihle cv. were treated with different coucn. of gibberellin A

and inoculated with the pathogen. No difference In response to the hormonc
was detected between rvesistant and susceptible cv., when evcluated for
change 1in length aad suscept:ibility. All cv, shovwed an increase in inter-
rode length at 10 wicrograms/microliter hormone concn., and all showed
increaced level of disease cver control when inoculation followed hormone
epplicarion. Regavdless of fleld cusceptibility, stem tissue of all cv.
tested develop resistance to the pathogen after about 8 days. Hormone
production appears te confer an advantage to the pathogen hy inducing
growth aad increasing the amount of susceptible juvenile tissue. Disrup-
tion of stem cuticle significantly ircceases the level of disease as
measured by no. of lesions, % of susceptible tissue diseased, and no. of
diseased internodes. Inoculations of selected cv. of diverse origins and
morphclogy with 1isolates of diverse origins in all combinations ylelded
variable, but significant, cv. x isolate Interactions suggestive of patho-
genic specilalization. It 1is hypothesized that specific hosat-lsolate
incompatibility is only part of a complex of resistance wechanisms in
field-resistant cv. (Auther's summary) E03

See also 0367 0375 0465 0475

32



EQ4  Viroses

G375

23430  BARRERA M., N. 1984, Estudios ctioléglcos y epidemioldgicos de la
enfermedad de "Et" u hoja acordonada de la yuca, Manihot esculenta
Crantz, con é&nfasis en transmisién por semilla. (Etiological and
epidemiological studies of the "Et" diseage or cassava shoe stringing,
with emphasis on 1he transmission through botanical seed). Tesis
Mag.Sc. Bogotd, Colombla, Pontificia Universidad Javeriana. 9ip. Span.,
Sum. Span., 47 Refs., Illus,

Cassava, Et discase. Discases and pathogens. Cultivars. Symptomatology.
Seed, Cuttingt. Temperature. Fleld experiments. Laboratory experiments.
Coloumbia.

In carly 1983 a disturbance not previously recorded in cassava was observed
affecting some F, progenies of crosses frow symptomless parents in the
exprl, tflelds of &IAT's cassava breeding program., The affected plants were
scattered ouver the fields and showed notable narrowing of the folioles
(stenophyllous), with leal eclongation giving the appearance of a shoe~
string; the follole snowed cplnasty, lamina folding, mosaic, and vein
thickening. Light microscopy observations allowed the presence ot strongly
colored (violet, reddishb, or purple) cytoplasmic inclusions to be detecred
in the phrloem parenchyma. Ultrathin scctions for electron microscopy
revealed crystalline cytoplasmic inclusions in the phloem parenchyma, with
an ultrastructure of parallel aggregrate lamina. Some dense bodies with
filamentous ultrastructure were also observed. 1In sizve tube cells intra-
nuclear annulis were obscerved. Disease transmissibility through cuttings
(106%) and throug! sexual seed (0.8%) was verified. When discased plancs
were subjocted to temp. of 3b and 40°C (nlght/day, resp.) for 20 days,
symptoms did not aprear on new leaves until 12 days after the treatment,
These, however, rcappeared when plants were subjected to temp, below 36°C,
indicating the possibility that this disturbance Is pathogenic in nature
and that viral or virus-like agents may be associated with the dlsease.
(Author's summary. Trans. by L.M.F.) EO04

0376
23754 CENTRO INTERNACIONAL DE AGKICULTURA TROPICAL. 1%85. Virology. In
. Cassava Program. Annual Report 1984, Cali, Colombia, Working
Document no.l. pp.121-129, Engl., 11llus.

Cassava., Casscava programs. Viroses, Cassava Caribbean mnsalc virus. Cassava
latent virus., Frog skin disease. Cassava common mosaic virus. Inoculation.
Identification. Flectron mlcroscopy. Analysis. Cultivars. Clones. Root
productiviry, Colombia.

Selected plants of cassava var. M Col 2063 (Secundina) from yleld stability
and planting material selection trials were indexed for the Caribbean
mosalc disease (CMD). The {incidence of CMD was high irrespective of the
source of planting material. A virus was wmechanically transmitted from
cassava plants infected with a symptomless latent discace to Chenopodium
guinoa. lLarge, chlarotic fecal leslons were produced on €. quinoa 8-10
days after inoculation. Very long, f{lexuous rod-shaped virus particles
were obscived with the electron microscope in a partially-puritied fraction
frem infected C. gquinoa plants. The virus retained fnfectivity following
several treatments. This discasce seems to be widespread in Latin America.
Two native and Z introduced cassava cloues, originated fruem thermetherapy-
treated ard meristem-cultured plants, were planted in a frog skin disease
endemic arca and evaluated for 2 or 3 successlve growth cyeles. The ?nd
end 3rd cycle fresh root yvield of the native and introduced clones was
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consistently less than the yield ot the lst cycle plants. The incidence of
frog skin disease was generally bigher in the later cycles with the excep-
tion of the clene CMC 40 which was not atfected by the disease. A flexu-
ous, rod-shaped virus isolated from CMD-infected cassava was identified as
an 1solate of cassava commen mosaic virus, based on host range, gerolegical
reaction, and the size and shape of the virus particle. With the immuno-
sorbent clectron microscope technique the CMD isolate was datermined to be
serologlcally related to cassava common mosalc virus, Narcissus mosaic, and
potato virus X, all members o1 the plant potexvirus group. The double
antJbody sandwich form of ELISA has also been used in the serological
detection of cassava common mosaic virus., (Summary by M. de W.) EQ4

0377
23274 MALATHI, V.G.; NAIR, N.G. 1984, Transmission, identification and
serodiagrosis of cassava mosaic discase. In Central Tuber Crops Re-
search 1Institute. Annval Progress Report 1983, Trivandrum, india.
pp.Sa=-56. Engl., Illus,

Cassava, Cultivars. Cassava African mosalic virus. Inoculation. Aleyrodidae.
Iselation, Identification. Flectron microscopy. India.

Severas indicator hosts were inoculated, using sap transmission, with a
prepavation of discased plants of cassava ecv, Kalikalan., Only Nicotiena
benthawiana and N, glutinosa showed systemic symptoms. In another expt.,
l-mo.-old cuttings of cassava var. H-226 and H-1687 were exposed to viru-
lifercus whiteflies that had been collected from diseased plants in the
tield; anocher set of l-mo.-0ld cuttings of the same var. were exposed 1In
the ficld to the proximity of diseated plants for 15-30 days. The plants
so treated were planied and grown in a greenhouse; none of the planta
showed any symptoms up to 100 days. Two methods were used to purify the
CAMV from young expanded cassava leaves of fleld-diseased plants of var.
H=-1797 and Kallkalan., With the lst one, geminate particles were seen under
the clectron microscope, but could not be detected with the 2nd. Surmary
by M. de W.) E04

0378
24278  PALANISWAML, M.S.; PILLAI, K.S. 1984. Studies on cassava white fly
as the vecter of CMD. 1In Central Tuber Crops Research Institute., Annuel
Progress Report 1983. Trivandrum, India. pp.59-60. Engl., Illus.

Cassava, Bemisia. Vectors. [nsect biology. Biclogical contrel. Cassava
African wosalc virus. Injurious mites. India.

The biology of Bemisia tabaci is presented. imblysius sp., Poccilomyces
ftarinosus, and Prospvaltella flava were identified as its natural enemies.
The role of the red spider mite, if any, was studied under greenhouse
conditions. Mites were fed on infected plants of cassava cv. Kalikalan,
thien transferred to healthy plants of cv. H-226, and 48 h later killed with
dimethoate (0.05%). The plants were observed during 3 mo. but no symptoms
were scen. (Summary by M, de W.) EC4

0379
23273 SHANTA, P.; THANKAPPAN, M.; NAIR, N.G. 1984. Cassava mosaic
discase: epidemiology studies on CMD under different agroclimatic
conditions. 1n Central Tuber Crops Research Tpstitute. Annual Progress
Report 1983, Trivandrum, India. pp.52-54., Engl., Illus.
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Cassava. Cultivars. Cassava African mosaic virus., Aleyrodidae. Rcot
productivity. Fleld experiments. Resistance. Timing. Climatic requirements.
Rainfall data. India.

The dissemination of CAMD into cassava crops and within the crop, the
relationship of the environment with discase dissemination and whitefly
activity, and the difference in yields of healthy and discased plants under
different agroclimatic conditions were studied. Field trials were carrjed
out in the locations of Nagercoil, Txlvandrum, Palghat, and Salem in Tndia;
var. M-4, H-226, and H-1687 were used for dissemination studies, and var.
M-4, H-1687, and Kalikalan ifor yield studies., Plots In which the within
crop disscmination was considerad had an inoculum =-urce of 10% of infected
plants; plots for the dissemination into the crop had no inoculum. H-226
was more susceptible to fileld dissemination and narbored more whitefli:s
than the other 2 var, Kalikalar was also highly susceptible to f{ield
dissemination. The % reduction in root yield duc to CAMD at mo. 7 was 4.7,
12,6, and 42.6 in M-4, H-16E7, and Falikalan, resp. At mo. 12 there was no
reduction in M-4, whercac in H-1687 1t was of 20.3%. Yield reduction in
inierted plants of var. Kalikalan was inversely proportional to the age of
the plant when the infection occurred. (Sunmary by M. de W.) EO4

0380
24024 THOLUVENEL, J.C.; FARGETTE, D.; FAUQUET, C.; MONSARRAT, A. 1984,
Serological diagnostic of African cassava mosalc by immune-enzymatic
methiod. In Symposium of the International Soclety for Tropical Root
Crops, 6th., Lima, Peru, 1983. Proceedings. lLima, International Potato
Centev. pp.353-356. Engl., Sum, Engl., 7 Refs., Illus. [Laboratoire de
Virvlogie, Office de la Recherche Scientifique et Technique, B.P. V 5i,

Abidjan, Cote d'Ivoire, West Africal

Cassava. Cassava African mosaic virus. Analysis. Symptomatology. Identifi-
catlon. Manihot giaziovii. lvory Coast.

CAMD affects more than 95% of the cassava plants in the lvory Coast. The
sugpected causal agent, cassava latent virus, 1s a geminivirus. It was
purificd from systematically infected Nicotiana benthamiana An antiserun
was prepared by injecting rabbits with the purified virus. Testing of
cassave plants by classical serological methods, such as microprecipitin
and gel-diffusion precipitin tests, was not possible due to the very low
virus level in cassava leaves. It wes possible, however, to detect che
virus in cassava using ELISA. (Author's summary) EO4

0381
19706  VERHOYEN, M. 1983, Les virus des végétaux au Burundi. (‘egetabie
viruses in Burundi). Tropicultura 1{1):21-22, Fr., Sum. Fr., Engl.

Cassava. Vivoses., Burundi.

Viral diseases observed on different plant species (maize, cassava, beans,
Japanese plum, potato) on 2 occaslons in Buruadi are described. Additional
inspzctions are nceded and examinations should be conducted in a special-
ized lab. to perfect virus identificatiuns. Cuntrol measures proposed arve:
true identification of the pathogens, avoidance of diffusion through
selection statlons, crop rotations, knowledge of vectors and their biology.
Priorities will he determined on the basis of the estimations of crop
losses. (Author's summary) E04

See also 0305 0367 0399 0463 0465
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EO5 Mycoplasmoses

See 0371

E06 Nematodes

0382
23725  AFOLAMI1, S.0. 1982, Changes 1in nematode types and population
density in the first two yeers of cococa establishment. I Internatiomal
Cucoa Regearcii Conference, 8th., Cartagena, Colombia, 1981, Proceedings.
Ibadan, Nigeria, Cocoa Research Institute of Nigeria. pp.301-306. Engl.,
Sum. Engl., Fr., Port., Span., 12 Refs., 11lus. [Cocoa Research Inst. of
Nigeris, Onigambari, P,M.E, 5244, Ibadan. Nigeria]

Cassava. Cultivatlon. Cultivation systems. Inter-cropping. Nematodes.
Nlgeria.

A 1-ha plot freshly cleared for cocoa planting was sampled ro determine the
nematode typcs and their population levels. Soil samples were taken from
cocoa seediing rhizosphere 3 mo. after transplanting, and subsequently at
2-mo. 1intervals, Helicetylenchus spp., Meloidogyne spp., Scutellonema
spp.», Trichodorus sp., Criconemoides limitaneuw, Hemicycliophora sp.,
Hoplolaimus pararobustus, and Xiphiuema spp. were recovered in low no. from
soil samples taken from the plac prior to cocoa planting. In the 2nd yr of
the expt., the nematodas popuiation of the soii had changed considersbly,
Cassava/cocoa plots had the least of all nematode types., (Extracted from
author's summary) Z06

0383
24029  CAVENZSS, F.E. 1984, Cassi.va storage root yleld losses from
root-knot nematode (Meloidogyre incognita and M. Javanica) parasitism,
In Symposiuu of the International Seciety for Tropical Root Crops, 6th.,
Lima, Peru, 1982, Proceedings.  Lima, International Potato Center.
pp.381-385. Emgl., Sum. Engl., 21 Refs., Illus, [IITA, P.M.B. 5320,
Ibadan, Nigeria)

Cassava. Cultivars. Nematodes. Inoculation. Plant height. Root productivi-
ty. Productivity, Higeria.

The root Ynot newmatodes, Meloidogyne incognita race 2 and M. Jjavanica,
significantly reduced stem height and wt., and storage root wt, of 2
cassava cv., TMe 30555 and TMe 30572, after a 15.5-mo. growing period in
the tropical rain forest zone of southern Nigeria. A slight reduction in
mean plant height together with a severe reduction in stem wt. would
provide less robust planting cuttings of inferior quality for the next
crop. Nematode gulls were not observed on storuge roots but only on fine
feeder roots. At harvest the feeder roots generally remain unseen in the
soll and any yield reduction may be attributed to ofther causes or the
problem may pass unroticed. (Aurhor's surmary) E06

0384
23604 HUTTON, D.G.; COATES~-BECKFORD, P.L.; EASON-HEATH, S.A.E. 1983,
Management of Meloidogyne incognita populations by crop rotation in a
smell-gcale field trial and nematode pathogenic effects cn selected
cultivars. Hematropica 13(2):153-1613, Engl., Sum. Engl., Span., 12
Refs. [Univ. of the West Indies, Dept. of Botany, Morna, Kingston 7,
Jamaica)
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Cascava. Cultivars. Cultivation systems. Rotational crops. Nematodes. Pest
control, Fleld experiments. Jawmaicu,

The dencity of field populations of the root knot nematode, Meloidogyne
incognita Race 1, was suppressed and maintzined at a low level for J yr in
a small-scale crop rotation trial. The cropping sequence from mid-Aug.
1978 to early Jan. 1982 was: a 3J:] mixture of red and white sorrel
(ilibiscus sabdariffa); a 5-wk. weed fallow; cassava; a l- and 3-mo. weed
and clean faliow, reep.; Chinese cabbage; maize; red kidney beans; a mixed
crop of cowpeas and callaloo (Amaranthus viridis); and finally, red sorrel.
The density of Fratylenchus sp. iucreased in cassava and malze rhizosphere
soil while those of Helicotylenchus sp. and Rotylenchulus reniformis
increased in malze and cowpea rhizosphere soil., Tylenchorhynchus sp.
density incressed during the cultivaticen of red kidney bears and callaloo
intercropped with cowpeas. Roots of the lst crop of red sorrel and maize
yielded large no. of M. incognita and Pratylenchus sp., resp. In a green-
house test, M. incognita infested all cv. grown in the field trial but
callaloo and white sorrel appeared tc be Ivss suitable hosts of the
nematode than the other test plants. The root knot nematode adversely
affected growth of all preenhouse-grown crops, except cassava. (Author's
sumnary) E06

FOO PEST CONTROL AND ENTOMOLOGY

See 0396 0461 0486 0493

FOl Injurious Insects and their Control

0385
22997 CARPIO, N.; PINO A., J.A, 1981, Estudio preliminar del efecto del
daho simulado de 1c centella (Lonchaea chalybea) sobre los rendimientos
de las raices de yuca (Manihot esculenta). (Preliminary study on tha
effect of simulated damage nf lLonchaea chalybea on cassava root yield).
Ciencia y Técnica en la Agricultura: Viandus Tropicales 4(2):91-98.
Span., Sum. Span., Engl., 12 Refs.

Casesava. Simulation models. Carpolonchaea chalybea., Cultivars, TPlant
neight. Root productivity. Productivity. Cuttings. Cuba.

The influence of Carpolonchasa chalybea damage on cassava root yleld was
studied in areas of the Centro de Mejoramiento de Semillas Agdmicas, Santo
Domingo, Cuba, in 1980. The simulated damage method was used in a random-
ized block design with 4 replications and 5 treatments. Plant helght was
reduced for all treatments compared with check plots. Yields decreased in
the 30- and 60-day damage treatments, reaching 88.0 and 89.7%Z, resp., ol
the check yields. However, the 120~ and 180-day damage treatments out-
ylelded check plots (10.67 and 8.96%, resp.). There was a significant
yicld difference between the 30- and 60-day damage trcatments and the 120-
and 180-day cnes. (Author's summary) FOI

0386
23755 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1985. Entomology. In
. Cassava Program. Annual Report 1984. Cali, Colombia. Working
Document no.l. pp.131-158. Engl., Illus.
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Cassava. Cassava programs. Entomology. Cyrtomenus bergi. Sweet cassava.
Bitter csssava. 1Insect control. Cultivation systems, Inter-ccopping.
Crotalaria. Insecticides. Root preductivity. Injurious mites. Cultivars.
Resistance., Biological control. Predators and parasites. lnsect biology.
Phenacoqggg. Pcst damage, Erinnyis ello. Simulation models. Aleurotggphelus
socialis, Pests. Colombia.

Studies suggest that a relationship between soil moisture und Cyrtomenus
berpi populations might exist; results also showed that the insect prefers
sweet and low HCN var. and that the use of high HCN var. as a border arou.d
flelds of sweet var. would not be an effective control measure. Intercrop~
ping with Crotalavia was countderahly more effective 1n controlling the
Ingect than the use of dimethoate (61.2, 30.0, and 3.7% of root damage for
monocropped nontreated and treated, and intercropped cassava, resp.).
Intercrocping with Crotalaria, however, reduced yields considerably (29.9
t/ha} compared with cassava in monoculture (38.4 t/ha). Several intercrop-
ping designs will be tested to see If cassava yields can be Increased while
controlling C. bergi. Research on mite controi emphasized the use of
resistant var. and naturzl enemies. In the Valle del Cauca, Colombia, 12
specles of Phytoseild mites feeding on the cassava mite complex were
identified, represented by the genera:  Typhlodromalus, Amblyseius,
Galendromus, Neoseiulus, and Trxghlodromig;. The life cycles of
Typhlodromalus limonicus und Neoselulus anonymus, the most frequently
identified species on rassava mites im the Valle, were studied. Studles
were also carrled out to assess yleld losses due to Phenacoccus and the
influence of plant age on its infestation and dispersion. 1life cycle
studies showed that greenhouse screening is not effective since those var.
displaying greenhouse resistance were not actually resistant to mealybugs
tn the fileld. Mealybug toxin studies indicated that if an insect toxin Is
invoived in plant damage, it is not translocated upward to the apical buds.
The possibility that the toxin is localized to the immediate area of insect
feeding was not, however, eliminated. Anapyrus insolitvs and A,
putonophilus, and Apoanagyrus elgeri, hymeropteran parasites of the family
Encyrtidae, were identified as natural enemies of the cassava mealybug,
The 1life cycle of another parasite, Epidinocarsis diversicornls (=
Apoanagyrus diversicornis), was studied ~and expt. were conducted to
identify an adequate diet for sustaining large no. of parasite adults. The
most preferred hosts were determined to be the 3ird instar females and adult
females and the least preferred, 2nd instar males and male cocoons. Damege
by the cassava hornworm (Erinnyis ellu) was simulated by removing 100% of
the foliage at different periods. On fertile soils the av. yield loss was
12.7 and 31.6% and on poor soils, 32,2 and 49,5% for | or 2 defoliations,
resp. Resistance to Aleurotrachelus soclalis was evaluated on 2] cassava
clones. Although adult populations were high on resistant clones, pupal
development was reduced and plants were not severely damaged. Susceptible
var. displayed both higher pupal counts and severe damage symptoms, indi-
cating that some mechanism of resistance or tolerance is present in the
selected clones. Studies initiated to determine the yield reduction caused
by Lagochirus araneiformis indicate that although it may occasionally cause
localized damage, 1t is not a serious pest of cassava., A total of 31
clones were evaluated on tiie North Coast of Colombia for termite resis-~
tance. Clones grown by farmers on the coast had the lowest termite damage
to the roots (0.5%), whereas the regional high-alt. var. had the highest
(8.8%). The insect and mite complex on cassava at CIAT has been measured
for 4 zrop cycles, using 4 wvar.: CMC 40, M Cel 113, M Col 22, and M Col
1684, The mzjor pests that atracked these var. thrcughout the 198¢ groving
cycle were mites, thrips, and mealybugs; some lace bug damage was also
observed. Thrip damage was the major cause of yield reductions in CMC 40,
M Col 22, and M Col 1684, but not in M Col 113, (Summary by M. de W.) FOI
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o387
23182 GOLOB, P.; HODGES, R.J. 1984, An outbreak of E}nstephnnus truncatus
(Horn), the larger grain borer, in Tanzania. In in“ernational Congress
of Plant Protection, 10th., Ebrighton, England, 198!, Proccedings of o
Conference. Croydon, England, British Crop Protection Council, p.122.
Engl., 2 Refs. [Storage Dept., Troplcal Development & Research Inst.,
Slough, England]

Cassava, rrostephanus truncatus. Injuricus insects. Storage. Tanzania.

Nrostephanus truncatus was recorded from stored mailze and cassava in the
Tabora region of Tanzania in 1980, The beetle was widely distributed in
the region, but was absent from most sorghum-growing areas. Up to 70% of
maize grain was damaged. Apart from maize, ouly cassava was consistently
infested, but wooden stor-age structures, clothing, end cocking utensile
shcwed signs of boring. (Summary by Review of Applied Entomolugy) FO1

Sce also 0378 0390 0199 0431 0465 0475 0476 (302
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0388
23729 EL-BANHAWY, E.M. 1984, Description of some phytoseiid mites from
Brazil (Acarina: Phytoselidae). Acarologla 25(2):125-144, Engl., Sum,
Engl., ¥r., 50 Rets., lilus. {Laboratory of Plant Protection, National
Research Centre, Dokki-Cairo, Egypt]

fassava. Injurlous mites. Blological control, Predators and parvasites.
Entomology. Brazil.

Ten new species of phytosciid mites (7 in the genus Amblvseius Berlese, 1
in the genus Typhlodromus Scheuten, and 2 in the genus Pliytoseius Ribaga),
collected from the Sooretama natural reserve 1n eastern Brazil, are
described. A. ipomeai (Narayanan, Kour & Chai) comb. nov. 1is recorded for
the lst time and T. regularis (be leon) is redescribed. (Author's summary)
FO3

0389
23477 LAL, S.S.; HKRISHI, N. 1983, Effect of mite 1ufescations and leaf
fall on tuber yield In certain cassava cultivars. Madras Agrlcultural
Journal 70(4):269-271. Engl., 4 Rets. ({Indian Agricultural Research
Inst., Regional Station, Kalyaupur, Kanpur-i4, Indtal

Cassava. Cultivars. Injurlous mites. Tetranychus ncocaledonicus.
Eutetranychus orientalis. Root productivity. Leaves. Resistance. India,

Fifty-one cassava cv, were cbserved ia the field for response to infesta-
tion by Tetrauychus neocaledonicus and Eutetranychug orientalis, Although
no cv. showed complete resistance to mite Infestation, 5 cv. (CE 140, CE
171, CE 191, CI 175, avd CI 574} were found to be the least susceptible and
preferred by hoth mites. A positive correlation coefficient was ubtained
between roots harvested at 10 mo. after planting and leaves/plant. (Summary
by M. de W.) FO3

0390
22072 LAL, S.S. 1932, Influence of weather factors on the population of
spider mites (Acari: Tetranychldae) and thrip (Thysaroptera) on cassava
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in Kerala. 1Indian Jov:nal of Acarology 7(1):5-10, Engl., Sum. Engl., 15
Refs., Illus. {[Central Tuber Creps Research Inst., Trivandrum 695017,
India)

Cassava. Cultivars. Temperature. Water requirements (plant). Rainfall data.
Climatic requirements. Tetranychus neocaledonicus. Tetranychus
cinnabarinus. Eutetranychus orlentalis, Thrips. India.

An ecological study of the influence of max. and min. temp., humidity, and
rainfall on the population of Tetranychus neocaledonicus and I,
cinnabarinus, Eutetranychus orientalis, and the thrip Retithrips syriacus
on cassava was carvied out at Trivandrum (Kerala, India) for 2 yr (1976~
78). The spider mite and the thrip populations were iow or abgent beiveen
June-Dec. and thereafter increased suddenly. The peak infestation period
was from Jan.-April. The increase in population of the spider mites as
well as the thrip wus significantly correlated with decrease in humidity,
but net with 1increase 1in max. or min, temp., or rainfall. (Author's
summary) F03

0391
23464 PENA, J.E.; WADDILL, V.H.; O'HAIR, S.K. 1984, Mites attacking
cassava In southern Florida: dsmage descriptions and density estimate
methods. Florida Entomolcgist 67(1):141-146, Engl., Sum. Engl., Span., 5
Refs., Illus. [Univ. of Florida, Inst. of Food & Agriculture Sciences,
Agricultural Research & Educational Center, 18905 S.W. 280 St.,
Homestead, FL 33031, USA]

Cassava. Mononychellus caribbeanae. Tetranychus urticae, Panonychus citri,
Pest damage. Symptomatology. Statistical analysis. US4,

Mononychellus caribbeanae, Tetranychus urticae, and Panonychus citri were
collected from cassava leavas, Distribution of the mite species on 3 areas
of leaves was assessed, M. caribbeanae was observed mainly on the upper
leaves, with a virus-like damage pattern. T. urticae aund P. citri were
obsarved on the lower leaves causing stippling and leaf browning. The no.
of mites attacking the plant was correlated with a vigual damage reting.
Three times more damage was observed for M. caribbeanae than for T. urticae

and P. citri. (Author's summary) FO3

0392
23277 PILLAT, K.S.; PALANISWAMI, M.S,. 1984, Evaluation of cultivars
resistant to spider mites. In Central Tuber Crops Research Instituce.
Annual Progress Report 1983, Trivandrum, India. pp.56-59, Engl., Illus.

Cassava. Cultivars, Injurious nites. Resistance. Selection, Irrigation,
Fertilizers, India.

Observations over 3 yr of 24 cassava entries tested under field conditions
showad that cv, CE~2, CE-4, CE-14, CE-38, CE-8l, and CE-139 sare fairly
resistant to spider mites, with mite populations of 26-59 mites/leaf and
leaf fall of culy 3-11% against 20-54% in susceptible var. Var. M-4 and
H~2304 were screenad for mite resistance under rainfed and irrigated
conditions. Mite populations were between  350-455 mites/leaf In the
nonirrigated plots. Fertilizer application did not have a significant
effect on mite population. (Summary by M. de W.) F03

0393
23276 PILLAL, K.S.; PALANISWAMY, M.S, 1984, Integrated pest management
on cassava. In Central Tuber Crops Research Institute. Annual Progress
Report 1983, Trivandrum, India. pPpP.57-58, Engl., Illus.
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Cassava. Cultivars. Injurious mites. Mite control. Root wrodectivity,
Productivity. lndia.

Casssva cv, H~230 was subjected to different treatments: spraying of water,
dimethoate 0.05%, or urea; the combination of the former 3; plant spucing
cf 60 cm; and N at 150 and 200 kg/ha. All treacments, except for the
spacing and the increase in N application, were very effective in reducing
the spider mite infestation and therefore 1n increasing yields. The
economic threshold of spider mite damage was also assessed in var. H-2304,
H-1687, and M-4. At 107 leaf Infestatlon there was no marked yield loss,
while at 25% infestation yield losses were 18, 11.35, and 8.8% in H-2304,
M-4, and H-1687, resp. Mite conirol recommendations are given based on
these results. (Summacy by M. de W.) FO3

0394
23465 VILLAMAYOR JUNIOR, F.G.; DESTRIZA, T.T. 1983, Simulation of mite
damage in casssva through defoliation and its effect on yield. Radix
5(1):1-2. Engl., 1 Ref. ([Philippinc Root Crop Research & Training
Center, Visayas State Coilege of Agriculture, Baybay, Leyte,
Philippines]

Cassava. Injurinus mites., Defoliation. Simulation models. Root productivi-
ty. Philippines.

Cassava cv. Golden Yellow was defoliated by 0, 25, 50, or 75% at 3-6 mo.
after planting. The reduction in yield and root no. was greatest at 3 mo.
after planting, producing a mean yield of 3.54 kg/plant compared with 4,92
kg for undefoliated plants. The results are interpreted in terms of
defollation caused by mite damage, and possible control measures are
suggested. (Sunmary by Fleld Crop Abstracts) F03

0395

24025 YASEEN, M., 1934. Investigations on the biology and ecology of
Oligota winuta Cam. {Coleoptera: Staphylinidae) o predator of
Mononychellus tanajoa (Bondar) (Acaril: Tetranychidae) i the Neotropics.
Iu Symposium of the International Society for Tropical Root Crogs, 6th.,
Lima, Poru, 1983, Proceedings. lima, International Pctato Center.
op.357~361, Engl., Sum. Engl., 10 Refs. [Commonwealth Inst. of
Biclogical Centrol, Curepe, Trinidad, West I[ndies]

Tassava., Mononychellus tanajea. d3iclogical control. Predators and
parasites. Insect biology. Trinidad and Tcbago.

The blology of 2ligoti minuta was studied as part of an Investigation
seeking to find and evajuate predators of Mononvehellus tanajoa. The egg,
larval, and pupal stages last 2.0-3.0, 9.,0-10.5, and 4.0-5.0 days, resp.,
at a temp. of 6.8 + 2,2°C. Jt 1s adapted to feed on mites infesting
cassavi. Larvae and adults boch feed on egzs and active mite srages. The
specles survives perinds of low host density on cassava by moving on to
other hosts; its attributes make it a promising predator for trial intro-
duction against the mite in Africa. (Author's summary) FO3
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GOl Breeding, ¢ermplasm, Varieties and Clones, Selection

039%
23192 BYRNE, D, 1984, Breeding cassava. In Jenick, J., ed. Plant
breeding reviews, Westport, Connecticut, AVI Publishing. v.2,pp.73-134,
Engl., Sum., Engl., 196 Refs., Tllus.

Cassava, Uses. Cultivation. Productiviry. Plant anatomy. Plaat breeding.
Flowers. Flant fercility. Pollination. Seed. Germination. Storage.
Germplasm. History. Plant geography. Maps. Manihot. Agronomic characters.
Genetics. Cytogenetics. Propagaticn., Ecosystems. Dry matter. Starch
content. HCN content, Seluction. Deterioration. Protein content. Water
stress. Nutritional requirements., Temperature. Light. Resistance. Pests.
Crossbreeding. Backcrossing. Mutation. Tissue culture.

A decalled literature rcview of cassava breediaz is presented. A descrip-
rion of the plant 1is given, with particular reference to the anatomical
uspects related ro breeding, its uses and origin. Germplasm resources are
indicated; cytcgenetics and genetics, breeding programs and approaches,
edaphoclimatic zones, agronomic (yield, qualicy, and plant architecture)
and adaptation traits (moisture and soil nutrient stress, temp. and photo-
peried, and host pleat resistance) arc discussed in detail. 1t 1is sug~
gested that a standardized system s essential for the evaluation of the
diverse Manihot germplasm in defined edaph: climatic zones, supported by
rapid recording and cataloging procedures. (,ummary by M. de W.) GO1

0397
23749 CENTR”) INTERNACIONAL DE AGRICULTURA TROPICAL. 1985, Cassava
varietal improvement in Asia. In . Cassava Program. Annual

Report 1984. (ali, Colombia. WYorking Document no.l. pp.15-31. Engl.,
Illus.

Cassava, Cassava programs, Cultivars. Germplasm. Seed, Seleccion. Plant
breeding. Clones. Thailand. Philippines. Malaysia. Indonesia. 1India.
Taiwan. People's Republic of China,

In April 1983 a branch of CIAT's Cassava Program was establizhed in
Bangkok, Thailand, to help Asian national cassava programs utilize CIAT
technology more directly; CIAT's main involvement is 1in germplasm utiliza-
tion and development, training, and communicetions. Sexual seeds have been
the major mears of germplasr transfer, and during the last 10 yr more than
100.000 hybrid seeds from approx. 1S00 crosses have been distribut-d to
cassava breeding programs in Thailand, Indonesia, Philippines, China,
Malaysia, India, Vietnam, and Repubiic of China (Taiwan). In Thailand CIAT
germplasm has been effectively evaluated and used, and ia Malaysia proper
eviluation has heen made. 1In the Philippines, cassava praduction has
increased. Due to limited resources Indonesia is atruggling to achleve a
scheme of germplasm evaluation and utilization that satisfies national
needs. TIndia is not interested in CIAT germplasm due to its lack of mosaic
resistance. Finally, 1in China lowland materials are beirg tested in
subtropical climates. Tables and figures ot results of yleld trials of
different clones and countries are included. (Surrnary by M. de W.) GOl

0398
23756  CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1985. Germplesm
deveiopment. In . Cassava Program. Annual Report 1984, Caldi,

Colombia, WOrkI;é Documeat no.l. pp.159-195. Engl., Illus.

Cassava, Cassava programs. Germplasm. Ciones. Hybrids. Selestion. Plant
breeding. Ecosystems. Climatic requirements. Germination. Water stress,
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Root productivity. Resistance. Injurious insects, Injurious mites. Diseases
and pathogens. Dry matter. Cultivars., Colombia.

During 1934 CIAT signed an agreement with the International Board for Plant
Genetic Resources which officially assigns responsihility to CIAT for
conservation of cassava germplasm in Latin America, New collections wers
introduced from Costa Rica, Guatemala, Panama, and the Philippines, bring-
ing the total no. of acressions in the cotlection to 3680, The entire
collection continues to be maintained in the fleld, while at the same time
the in vitro conservation of all accessions ncars completion. Research
emphasis has been given to hybridization and selection to produce improved
cassava clones. Segregatirg populations are produced for those programs
with the capability of managing seeds; clones that have dircct potertial as
new var. o as parencal material for use by national programs are selected.
Research carried out and breedinp strategies 1in eack edaphoclimatic zone
(ECZ) are indicated. Highest priority for breeding 1s given to ECZ I
(lowland tropics, low to moderate rainfall, and long dry season) since an
estimated 407 of the world's cassava 1s grown under these conditions;
clones have been tested for germination, drought tolerance, and yield. 1n
ECZ IT (lowland tropics, moderate to high raintall, and savanusi vegetacion
on acid soils), the major prohlems for cassava production are a complex of
diseases during the rainy scason and a complex of mites and insects during
the lyng dry season. Therefore. trlals have bren oriented to the evalua-
tion of new clones over several years of changing pest end disease pres-
sures. In ECZ 11l {lowiand trogics, high rainfall, and humid rain foiest
vegetation), preliminary preharvest ohservations suggest that ECZ T11-
selected clones may have the best chouce of good performance here. Na
breeding population 1s developed specifically for ECZ 1V (medium alt.
tropics) because it is of relatively low priority ror cassava improvement,
Hovever, as CIAT's headquarters are located within EC% 1V, all materials
from all breeding nopulaclons are maintained and evaiuated there. In ECZ V
(highland tropics} a separate gene pool 1is being developed: major con-
straints are low temp. and Phoma leai spot. CIAT cannot select directly
for the conditions of fluctuating photoperiod and low winter temp. of ECZ
VI (subtrepics) since no part of Colombia extends to this zone. A collabo-
rative program of germplasm evzluation 1n the subtropics wais established
with Cuba in which several hundred clones were shipped in vitro and are
presently under multiplication. A simple select/reject evaluation proce-
dure for ront DM selection was developed based on the relationship between
root. specific gravity and CM content. A frrial to study the contribution of
the dry season drought stress and mite attacks to the reduction of vield
and root quality was set in Urumitas, Guajira, a semiarid zone of NE
Colombia. Corclusions are: (1) Seclection of individual clones with supe-
rior performance over a range of water deficit and mite damage levels is
feagible. {2) The interacticn between cffects of water stress and mite
attack etress was small. (3) Under conditions of exterded drought, early
roct bulking as an escape mechanism appears to be very efiective., Materi-
als included and results of regional trials, a collaborative eftort between
CIAT and the Instituto Colombiano Agropecuaric, are summarized for ECZs I,
11, WV, and V. (Summary by M. de W.) GOl

0399
23757 CENTRO INTERNACIONAL DE AGRICULTURA TROFICAL. 1985. Tissue culture.
In . Cassava Program. Annual Report 1984. €ali, Colombia.

ngking Document no.l. pp.197~217. Engl., Tllus,

Cassava. Cassava programs. Germplasm, Tissue culture. Apical meristems.
Temperature. Discase contiol, Manihot. Analysis, Biochemistry. Agronomic
characters. Plant anatomy. Roots. Leaves., Petioles. Plant height. Root
productivity. Harvest index. Culture media. Colombia.
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A total of 221 clones were cleaned by meristem culture in 1984, Attempts
to clean up several scgregating lines or the so-called ET syndreme by
thermotherapy ‘low or high temp.) fcllowed by meristem-tip culture con-
tinued to give negative results. Also, in 1984, 638 cassava cloncs were
sent in vitro to 2! couniri2s and 240 were Iintroduced to CIAT. Embryo
germination and plant development was achleved in 10 wild Manihot species.
The no, of cassava clones placed into in viuro storage has reached 2155,
in other words 58% of CIAT's current collection. Phenotypic stability of
clones retrieved from liquid N 1s being evalvated using morpholegical,
agronomic, and bilochemical criteria, Cassava clones M Mex 20, M Col 650, M
Col 2497, CM 305-38, and CM 323-375 were retrieved from min. growth storage
after 42, 12, 18, 30, and 30 mo., vesp. Except for a change in the color
of root ecpldermis and cortex in M Mex 20, no orher changes resulted from in
vitro storage in any of the morphological and agronomic charactcrs evalu-
ated, Oniy clones M Mex 20 and M Col 650 showed an increase {n yield.
However, all clenes showed a higher HI as a consequence of in vitro stor-
age. Ten cassava clones and 1 wild Manihot species have been used success-
fully for protoplast isolation and culture expt.; techniques and culture
media are indicated. Research on somatic cmbryogenesis of cassava was
initiated based on the results of rescarchers at the Scheol of Bilological
Sclences, U. of Bath, U.K. After obtaining embryogenic cuftures, continu=~
ous proliferation of the secondary embryos was established. Somatic
embryssenesis of different cassava var. has been studied and the regener-
ated piants have been morphologlcally arnalyzed to ascertain whether or not
they are true to type. (Summary by M., de W.) GOl

0400
23250 EASWART AMMA, C.S.; ABRAHAM, K.; LAKSHMI, K.R. 1984, Exploitation
of hybrid vigour in cassava. 1In Central Tuber Crops Research Institute.
Annual Progress Report 1983. Trivandrum, India, pp.l4-16, Engl., 1llus.

Cassava. Plant breeding. Genetics. Selfing. Pollination. Agronomic charac-
ters. Pollen, Fruius. Piant fertility. Selection. Iundia.

The effect of selfing on leaf and root characters of 16 $1 lines of cassava
was studied and compared with open pollinated progenies. Significant var.
variation was observed for inbreeding effects on most of the characters
studied. Based on plant type, yield, cocking quality, and frult and sced
set, 112 SI lines were selected for further studies. (Summary by M, de W.)
GOl

0401
23077 CULICK, P.; HERSHEY, C.; ESQUINAS A., J. 1983. Genetic resources
of cassava and wild relatives. Rome, Italy, Infternational Board for
Plant Genetic Resources. AGPG:IB?GR/82/t1i. 60p. Engl., 14 Refs., Illus.
[Internationai Board for Plant Gene:tic Resources, Sectetariat, Via delle
Terme di Caracalla, 00100 Rome, ltaly]

Cassava. Germplasm. Manihot. Cultivars. Plant geography, Maps. History.
Nutritive value. Quarantine mecasures. Plant anatomy. Developmental stages.
Compositian. Leaves. inflorescences. ¥Frults, Roots, Cortex. Harvest Index.
Fibre content. Dry matter. {CN content., Sced. Climatic requirements, Water
stress, pH. Salinity. P, Pests. Reslstance. 'Cytogenetlcs. Argentina.
Brazil. Colombia. Costa Rica. Cuba. India. Indonesla. Mexico. Nigeria.
Peru. Philippines. Thailand. Venezuela. Zaire.

The International Board for Plant Genetic Resources (IBPGR) sponsored 2
complementary working groups on cassava: the lst in 1981 at CIAT, Colombia,
and the 2nd in 1982 at IBPGR headquarters in Rome. Their objectives were
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to: review the major existing collections of cassava; identify priorities
for collecticn; advise on known genetic erosion, collection procedures,
storage and maintenance procedures, and peotential depositories for inter-
national designation by IBPGR; identify quarantine problems affecting the
transfer of material; and agree on a list of descriptors. Areas of
priority and strategies for the collection of cassava znd wild Manihet spp.
in their center of diversity were also more clearly defined. Major world
programs that have cassava germplasm collections are described, namely,
those of the Empresa Brasileira de Pesquisa Agropecuiria (8razil), CIAT,
International Institute of Tropical Agriculture (Nigeria), and SE Asia.
Major features of cassava collections 1in various countries are listed.
Rzcormendations of the working groups on the maintenance of cassava germ-
plesm collections and on the transfer of cassava material are given. A
comprehensive descriptor list for cassava that covers data on accession,
collection, site, and the plant is included. (Summary by FDITEC. Trans. by
L.M.¥.) GOl

0402
2601%  HERSHEY, C.H. 1984, breeding cassava for adaptation to stress
conditiona: development of a methodology. In Symposium of the Interna-
tional Society for Tropical Root Crops, 6th., Lima, Peru, 1983. Proceced-
ings. Lima, International Potato Center. pp.303-314. Engl., Sum. Engl.,
7 Refs. [CIAT, Apartado Aéreo 6713, Call, Culombia]

Cassava. Climatic requirements. Temperature. Photoperiod. Soil water. Water
requirements {plant). Soil physical properties. Injurious insects.
Iajurious mites, Diseases and pathogens. Germplasm. Resistance. Sclectionm.
Plant breeding. Hybrids. Colomhia.

A description 1is given of CIAT's cassava breeding program, designed to
exploit the adsptation of cassava to various physical and biological stress
factors by selection over a range of moderate to high strese environments.
The selection environments are described and a decentralized breeding
methodology 1s outlined. (Extracted from author's summary) GOl

0403
23246 JOS, J.S.; NAIR, R.B.; SREEKUMAKIL, M.T.; SHANTA, P.; PILLAI, K.5.;
LEKSHMI, K.R. 1984, Collaction, evaluvatien and maintenance of germ-
plasm of cassava. 1In Central Tuber Crops RKesearch Institute. Annual
Progress Report 1983, Trivandrum, India. pp.)1-12, Engl,

Casepava. Germplasm. Plunt breeding. Selection. Agronomic characters.
Injurious mites. Resistance. India.

A total of 188, 238, and 243 cassava clones were screenad for petiole and
internodal lengths, ard for rind thickness, resp. In the lst 2, variations
of 21.0-46.4 and 0.7-0.% cn, resp., were recorded. The rind contributed
between 9-24% to roct wt. Screening for sp'.er mite resistance was also
carried out in 430 clones; above 50% were highly susceptible and the rest
showed several degrees of resistance. (Summary by M. de W.) GOl

0404
24020 LOZANO, J.C,; HERSHEY, C.H.; BELLOTTI, A. 1984, A comprehansive
breeding «pproach to pest and disease problems of cassava. In Symposivm
of the Interrational Society for Tropical Root Crops, &th,, Lima, Yeru,
1943, Proceedings. Lima, International Potato Center, pp.315-320. Engl.,
Suw. Engl., 14 Refs.,, Illus, [CIAT, Apartado Aéreo 6713, Cali, Colombial
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Cussava. Plant geography. History. Ecosystems. Injurious Insects, Injurious
mites. Diseases and pathogens. Resistance. Clones. Productivity, Selection.
Colombia,

The relationship of edaphoclimatic characteristics to cassava genotvpes and
their pests and diseases 1s discussed. The stability of genotypes on an
ecosystem basis and in relation to their resistance to bilotic factors as
wall as to growers' socloeconomic neceds and priorities are also discussed.
On the basis of these, an improvement program 1s suggested which Integrates
several paramevers of evaluatien. (Author's summary) GOl

0405
23282 NASKAR, S.K. 1784, Introduction, phytosanitary screening and
evaluation of exotic germplasm of cassava, In Central Tuber Crops
Research Institute. Annual Progress Report 1983. Trivandrum, India.
pp.106-107. Engl.

Cassava., Germplasm, Cultivars. Selection. Productivity. Propagation.
Hybrids. Seed, India.

Trials to screen cassava accessions from Nigeria, Uganda, Madagascar, and
the Philippines for yleld potential are being carried out., Other set of
rar. from Nigeria are under phytosaaitary screening and multiplication.
Hybrid seeds ot 2l accessions from Nigeria were sown in nursery plots and
the germination recorded was very good. The secdlings had been transplanted
into polyethylene bags and are under observation. (Summary by M, de W.) GOl

0406
23247 NAYAR, G.G.; NAIR, R.B.; RAJENDRAN, P.G.; FASWARI AMMA, U.S8. 1984,
Genetic improvement of cassava for yleld and quality. 1In Central Tuber
Crops Research lInstitute. Annual Progress Reporc 1983, Trivandrum,
ladia. p.12. Engl.

Cassdava. Selectiou. Hybi1lds. Ecrosystems. Root productivity. Starch content.
lndia.

The yleld and root guzlity of hybrid pernlations of cassava during 1978-
79-80 were evaluated. based on yleld pe. ‘ormance, 472 hybrid lipes were
selected from 1235 hybrid scedlings of elite parents for further studies.
The cross H-165 x M-4 pgave the highest yield., Promising hybrids were also
selected on the basis of early maturation. (Summary by M. de W.) GNI

3407
23249  RAJENDRAN, P.G. 1984, Estimation of gene systems governing yleld
and its compotient attributes in cassava. In Central Tuber Crops
Research Institute, Annual Progress Report 1983, Trivandrum, India.
pp.13~14, Engl.

Cassava. Plant breeding. Genetics. Crossbreeding. Backcrossing., Selfing.
India.

A study based on linc x tester analysls was Inftiated. lLines used were
H-2304, CI 700, ¢I 699, and CE 22, and testers were CE 380, CI1 152, €1 572,
Cl 13, and M-4. A chimera was identified in Cl 699 showing variegated
character and was designated as CI 699 A, Crosses were made between the
isogenic lines aund among 2 other normal plants and the variegated mutant.
All Fl seedlings were selfed and backcrossed to the chimera plant for
further studies. On the other hand, the cross CI 699 x CI 572 showed
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simultaneous branching and flowering at 3 mo. of age. (Summary by M., de W.)
GOl

0408
23248  RAJENDRAN, P.G.: UNNIKRISHNAN, M,; LEKSHMI, K.R. 1984, Estimation
of stability parameters for yield and yield components in cassava. In
Central Tuber Crops Research Institute. Annual Progress Report 1983,
Trivandrum, India. p.12, Fngi.

Cassava. Plant breeding. Hybrids. Root productivity. India.

To compare the phenotyplc stabillty and adaptabiiity of 25 cassava hybrids
under diverse environmantal conditions, thelir performance was assessed in 6
locatiorns 1in Xerala, India. Av. root yields ranged {rom 1.1 to 2,2
kg/plant. Over all locations hybrid 123/74 gave the highest yields, ond at
Chokkad Center, the av. root yield eof all hybrids was the highest. Starch
content was higher In hybrids H-1172, H-242, B-123, and H-21/77. Released
hybrids H-97, H-22(, H-2304, and H-1687 consistently gave good yilelds at
all the loczitlons tested. (Summary by M. de W.) GCI

0409
23180 SOENARJO, R.; WARGIONO, J. 1977. Seven years research or varietal
improvement of root and tuber crops. Bogor, Indonesia, Central Rasearch
Institute for Agriculture. 19p. Inden., Sum. Engl., Indon., 39 Refs.

Paper presented at the Symposium 1 Pervanan Hasil Pcunelitian Padi dan
Palawija dalam Pembangunan Pcrtanian, Maros, 1977.

Cassava. Plant breeding. Xanthomonas campestris pv. manihotis. Tetranychus
urticae. Cercosporidium henningsii. Clones. Reslstance., Productivity.
Indonesia.

The main objective of the breeding pregram at the Central Research
Institute for Agriculture {CRIA) in Indonesia is the development of new
improved clones of cassava and sweet potato, major root crops in the
country. Cassava clones should be early waturlng, have high yield
potential and desirable quality, and be resistant to major diseases and
pests gsuch as CBB (Xanthomonas campestris pv. manihotis), brown leaf spot
(Cercosporidium heaningsii), and the red spider mite (Tetranychus
bimaculatus). Promising cassava clones obtained during the past 7 »r of
research are W-1166, W-78, W-236, W-1435, W-1548, W-1705, X-42, X-981,
X-396, V-629, No. 806, and No, 817. The possibility of improving cassava
yleld/unit area and per growing season appears to be more feasible than
for sweet potato; however, the prospect of improving the quality of the
sweet potato 1s better. Major constaints to research on root crops at CRIA
are the lack of qualified personnel and of adequate facilities. (Extracted
from author's summary) GOl

0410
23251 SREEKUMARI, M.T.; NAYAR, G.u.; NASKAR, S.K. 1984, Breeding for
shade tolerance in cassava. In Cential Tuber Crops Research Imstitute,
Arnual Progress Report 1983. Trivandrum, Indla. p.!6. Engl,

Cassava, Cultivation systems. Intercropping. Shading. Resistance. Selec-
tion, Cultivars. India.

Thirty-five cassava accessions were sclected to evaluate their performance
under coconut shade; of 12 profusely branching var., 9 showed compact
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branching under shade., Leaves were very thin and the no. of stomata/unit
area ranged from 31 to 58. To screen for shade-tolerant linee from seed-
iing stage onwaids, 400 cassava sceds were sown under zoconut shade; seed
germination was 25% and the secedlings established well in the field. From
185 3eedlings grown under partial shade during 1982, 48 were selected for
lst clonal evaluaticn. (Summary by M. de W.) GOl

See also 0312 0316 0327 0328 0330 0411 0456 0461
0462 0461 0465 0486

GU2 Cytogenerics

0411
23252 J0S, J.S.; BAI, K.V, 1984. Cytogenetics of cassava, In Ceutral
Tuter Crops Research Institute. Annual Progress Report 1983, Trivandrum,
India. pp.16-17. Engl.

Cassava. Chromosomes. Cytogenetlics. Seed. Roote. Root preductivity. Cortex.
Dry metter. Starch content. Pollen, Clones, India.

In crosses of diploid OP-4 and tetraploids H-iB857, H-2304, and S$-300 the %
of seed set and viability were 23.20 and 33.08, 17.90 and 75.66, and 5.50
and 80.00, resp, Fourteen plants were <oytologically identified as
triploids. Root characceristies were studied iu '3 triploid and 2 diploid
seediings; yleld ranged between 1,00-3.90 kg/plant, and rind thickness
from 13.00 to i8,50%. When compared with 2 dipioids (control), triploids
showed higher DI content; however, starch content was the same in both
groups of plants. A new technique to simulate clonal yield in seedlings is
presented and the detectlon of white po'“en in ore cassava plant is re-
ported. (Summary by M. de W.) 02

See also 0390

HOO NUTRI'LION

See 0461

HO! Cassava Foods and Nutritive Value

0412
23088 CARRIZALES, V. 1984, Evolucién histérica de 1la tecnologia del
cazabe. (lilstoric evolution of casave's technology). Intercienclia

9(4):206-213. Span., 38 Refs., Illus. {Centro de Investigaciones del
Estado para la Produccidn Experimental Agroindustrial, Apartado 100, San
Felipe, Edo. Yaracuy, Venezuela)

Cassava. History. Plant geography. Casave, Processing. Peeling, Washing.
Rasping. Pressing. Screening. Cooking. Drying. Packaging. Uees. Venezuela.

Theorles or the origin of cassava and its repercussion on the technology
developed by the aborigines (Arawakans and Caribans) for the elaboration of
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carave are reviewed. The current situation and geographicul distribution
of this techuology, aud the improvements that have been made, are indicat-
ed. The tocls used, and the effect of the exjecting vegetation oi their
creation, are described. Some uses given to casave in Venezuela are men-
tioned. Illustralions are Included. (Sumnmary by M, de W.) HOL

0413

23760 CARVALHO, L.E. 1983. Estudo sobre a viabilidade de uma farinha
mista de mandioca e soja: caracterIsticas fisicas, quimicas, sensorials
e economicas da mistura. (Study on the feasibility of a couposite [lour
of ccssava and soybean: physical, chemical, sensorial, and eccunomic
characteristics of the mixture). Tese Mag.Sc. Campinas-S5V, Brasil,
Universidade Estadual de Campinas. 140p, Porc., Sum. FPort,, Engl., 142
Refs., Illus.

Cassava. Cassava flour. Composite flours. Soybean flour. Processing.
Analysis. Composition. Food energy. Weter content. Protein content. Fat
contcnt. GCrganoleptic examination. Particle size. Prices. Economics.,
Rrazil.

A simplified process was developed for increasing the protein content of
CF through the addition of defatted soybean flour, resulting in a final
product that matches the availability, price, nutritive value, and accept-
ability of cereals. The simpie mechauical blending of cassava and soybean
flours, in u ratle of B0:20, results in a stable and homogeneous mixture,
despite harsh moving and traasporting conditions, The acceptability of
sauples, 1un which the scybean contenct varied from 0 te 20%Z, was highly
positive according to the results obtained with organoleptical tests in
Campinas, Salvador, and a rural comeunity in NE Brazil. When 20% defatted
soybean flout was added, prot2in content Increased frem about 1.5 to 11.2%.
The availability and the production potantial of both flours in Brazil and
worldwide, 1in addition to the acceptability of the product, implies that
the composite flour really emerges as an alternative for cereal flours.
(Extracted from author's summary) HOl

0414
232%2 DEBOER, W.R. 1975. Pruebas arquenldgicaz del cultivo de la yuca:
una nota de advertencia. (Archaeological evideaces of cassava cultiva-~
tion: a warning). Amazonia Peruana 4(8):39-59. Span., Sum. Engl., Fr.,
Germ., 73 Refs., [llus.

Cassava. History. Processing. Cassuva bread. Cassava ilour, Maize. Rasping.
Cooking. Fermentation. South America. Caribbean. Central Awmevica.

In the humid tropics of the Americas. where preservation of plant material
is unlikely, archaevlogical evidence for cassava cultivation largely
consists of artifacts associated with cassava cultivation in the ethno-
graphic record and which, by analogy, were similarly used in the prehistor-
ic past. The validity of thils inference by analogy {s examined in terms of
ceramic platters and stone grater teeth, 2 of the most commonly cited
evidences for cassava cultivacion. (Author's summary) HOIL

0415
22773  EL-DASH, A.A. 1983, Brazil's composite flour program in perspec-
tive. New York, United Nations Industrial Development Organization.
44p. Engl., 13 Refs., Illus,

Paper presented for the Joint FAO/ECA Regional Composite Flour Workshop,
Dakar, Senegal, 1982,
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Cassava., Composite flours. Wheat flour. Sorghum. Malze flour. Soybean
flour. Cassava flour. Breads. Cassava bread. Calcium stearyl lactylate.
Gluten, Brazil,

The use of non-wheat flours, proteinaccous and starchy, in bakery products
is discussed. The former include sweetr lupine and defatted soy flour,
whercas the latter include cassava, water yam, maize, and sorghum. Their
preparation and effect on the physical characterlstics of vread dough, and
on bread quality and composition, are presented. Factors affecting the
levels of non-wheat flours wused (wheat quality, flour quality and
extraction rate, use of additives, method of baliing, and type of product)
are analyzed. An evaluation ol Brazil's composite flour program is pre-
sented, Wheat subsidy, variation in flour quality, and restriction in the
use of additives have hindered the project's success. Due to this failure,
a different approact has been taken. The development of new products
composed entirely ef indigenous flours, as well as the vse of their tech-
rological characteristics (e.g. thermoplastic ertrusion), are being encour-
aged. (Summary by M. de W.) HOL

0416

23705 GARCIA, V.V.; FLORES, D.M.; LAPITAN, 0.B.; UKITAN1, 1. 1984, Corre-
lation of coumarin and phenol contents and percxidase activity in flours
from stored cassava roots with the food quality. Journal of Japanese
Socicty of Food Science and Technology 31(9):604-608. Engl., Sum. Engi.,
Jap., 1l Refs., Illus. [Inst. of Food Science & Technology, College of
Agriculture, Univ. of the Philippines at Los Bafos, College, laguna 3720
Philippines!

Cassava. Roots. Storage. Drying. Grinding. Cassava flour. Composition.
Enzymes. Biochemistry., Cassava bread. Organoleptic cxamination. Statistical
analysis. Philippines.

The relationship between coumarin and phenol contents and peroxidase
activity and the tood quality of flours made {rom stored cassava roots was
investigared, Food quality was determined by sensory evaluation of non-
fermented puto (steamcd bread) samples made from the flours of 3 kinds of
chips prepared from healthy rissues of cassava roots stored for G, 10, and
20 days, resp. Results confirmed that root storage allowed the tissues to
produce increaslng amounts of secondary metabolitcs and higher peroxidase
activity. Furthermore, secondary metabolite content and peroxidase activity
in the flours from stored cassava rovots had an ipverse correlation with
flour quality (sersory parameters), especially gereral acceptability of the
puto samples made from these flours. (Author's summary) HOL

0417
23178 JOSERU, A, 1982, Traditional cassava and sorghum technology and its
cftect on mineral food value. In Recheigl Junior, M., ed. Handbook of
nutritive value of processed food. Boca Raton, Florida, CRC Press.
v.l,pp.511-520. ¥“ngl., 12 Refs., lilus,

Cassava. Cassava products. Focfoo. Cassava flour. Processing. Peeling.
Steeping. Grinding. Cooking. Washing. Drying. Solar drying. Mineral
content. Ash content. P. Ca. K. Na. Sorghum. Camecroon.

Ca, K, and Ha contents of samples of African cassava products, namely
meduame-mbong (boiled and washed cassava root fragments), rolts, fufu, and
sun-drled farinas, werc determined by flame photcmetry, P content by the
vanacate wmethcd, and that of phytate P by Holt's colorimetric method. In
the case of meduame-mbong, cooking and washing caused a considerable de-
crease in the amount of minerals, but a substantial increase in Ca and Na,



perbaps due to the water used for washing. In spite of the high % of
phytate P in the final product, the P:Ca ratio, although small (0.61),
gives this foodstuff a better balance 1if peeled 1aw cassava is compared
with boiled cassava., The high level of Na in cassava rolls can only come
from an external source during the grinding of peeled cassava since cooking
and storage increase nutritive losses considerably. No phytate P was found
in the final product. The P:Ca ratio was 0.65. In fufu Na content
remained positive; however, Ca content decreased in the paste as drying
time increased from 15 to 30 days. The presence of phytate P was not
detected and the P:Ca ratio warkedly improved to 0.80 in fufu at 15 days
dehydration. In sun-dried tarinas there was a considerable loss of all the
studied minersls. The variations in the reduction of mineral content of
the different products correspond to the different methods of preparation
(peeling, steeping, cooking, washing, grinding, and scraping). Na 1is the
only exception, except for sun-dried farinas., Although cassava-based dieots
are bromatologically inferior regarding human requirements, people in
tropical rain forest areas generslly consume cassava leaves cooked with
palm nuts, improving the biological value of the diet and compensating Ca
and P deficiencies. (Summary by EDITEC. Trans., by L.M.F.) HOI

0418
23702 LUND, E.D.; SMOOT, J.M.; HALL, N.T. 1983, Dietary iiber content of
elever tropical fruits and vegetables. Journal of Agricultural and Food
Chewistry 31(5):i013-1016. Engl., Sum. Engi., 1&€ Refs. [U.S. Citrus &
Subtropical Products Laboratory,. Southern Region, U.S. Dept. of
Agriculture, Agricultural Research Service, Winter Haven, FL 33880, USA]

Cassava. Composition. Fibre content. Cellulose. Analysis. USA,

Dietary fiber was determined 1in the following samples: yam, cessava,
Colocasia epp., avecado, date, eoccnut, pumpkin, grapefruit albedo, and
kiwi, Values were obtained for cellulose, hemicellulese, lignin, ash,
neutral detergent residue, and enzymatic (svluble and insoluble) fractions.
The corresponding values for cassava were 0.66, 0.134, 0,065, 0.041, 0.86,
2,18, and 1.71%, resp. (Extracted from author's summary) HOl

0419
23704 NDIOKWERE, C.L., 1984. Analysis of verious Nigerian foodstuffs for
crude protein and mineral contents by neutron activation. Food Chemistry
14(2):93-102, Engl., Sum. Engl., 10 Refs. [Univ. cf Benin, Chemistry
Dept., Benin City, Nigeria]

Cassava. Cassava products. Gari, Composition. Protein content. Mineral
content, Ca, Fe. K. P, Analysis, Nigerla.

Various Nigerian foodstuffs were analyzed for CP and important minerals
(Ca, Fe, K, and P) using the neutron activation technique. The protein
content of cassava and 1its products varied from 1,45 to 2,77%; for cocoyam,
yam, rice, and plantains 1t varied from 4.31 to 12.80% while for grains,
malze, guinea corn, and millet as well as for African breadfruit geeds and
some popular vegetables, it varied from 4.33 to 31.60%. Corrections for the
relevant reaction I1Interferences 12 N determination were carrled out.
(Author's summary) HO!

0420
23726  ONYENEKE, E.C, 1984, Effect of garri diet on rat plasma phospho-
lipids. MNutrition Reports International 29(4):775-781. Engl., Sum.
Engl., 16 Refs., Illus. [Univ. of Higeria, Dept. of Biochemistry,
Nsukka, Nigeria]
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Cassava. Gari. Laboratory animals., @etapollsm., Animal physiology.
Biochemistry. Aualysis. Nigeria.

Three groups of 30 young male rats were eech given ad libitum a diet with
or without 16 or 32% gari for 6 mo. Blood was sampled every 2 wk, Mean
plasma plhospholipid consn. for nll weeks was 111.79, 95.12, and 72.94
mg/100 wl for diets with 0, 16, and 32% garl, resp. Analysis of the
various phospholipid components showed a substantial decrsase in the levels
of phosphatidyl choline and sphingomyelin fractions. (Summary by M. de W.)
HO1

See also 0324 0325 0337 0443 0446 0449 0456 0457
0466 0473 0476 0487 0488 0490 0497

HO2 Nutritive Disorders in Humans

0421
23716 VANDERPAS, J.; BOURDOUX, P.; LAGASSE, R.; RIVERA, M.; DRAMAIX, M.;
LODY, D.; NELSON, G.; DELANGE, P.; ERMANS, A.M.; THILLY, C.H. 1984.
Endemic infantile hypothyroidism In &« severe endemic goitre area of
central Africa. Clinical Endocrinology 20(3):327-340. Engl., Sum.
Engl., 43 Refs., Illus. [Service des Radioisotopes, Hospital Saint
Plerre, 322, rue Haute, 1000 Bruxelles, Belgium]

Cassava., Human heelth. Zndemic goitre. Thiocyanates. Jodine, Deficiencies.
Anslysis., Statistical analysis. Zaire.

Thyrold function and exposure to dietary goltrogenic factors (I deficiency
and SCN overload) were studied at birth and {rom birth to 7 yr in 200
neonates and 347 children living In the severe endemic goltre area of
Ubangi, northern Zaire. Serum T4 was at the lower limit of normal at birth
(104 + 4 nmol/1) and stayed at that level during the lIst yr of life (123 +
9) (noasignificant), but decreased to 75 + 8 (P < 0.001) at 2-4 yr and to
€2 + 6 (P < 0,001) at 5-7 yr of age. Mean serum FT4 decreased from 10.4 +
0.9 pmol/]l during the lst yr to 8.2 + 1.0 (nonsignificant) at 2-4 yr
(nonsignificant) and to 7.7 + 0.6 (P < 0.05) at 5-7 yr. Mean serum TSH was
10.4 (8.4-12.9) mb/l (geometric mean + 1 SEM) during the lst yr, 10.1
(7.5-13.7) (nonsignificant) at 2-4 yr and 24.3 (18.5-31.9) (P < 0.05) at
5-~7 yr. Mear serum T3 was 3,22 + 0.12 nmol/]l during the lst yr and remained
stable thereafter. The frequencies of low Té (less than 77 nmol/__l_), high
TSH (more than 50 mU/1), and low T4 and T3 (T3 less than 1.69 nmol/l) were
twice as high at 5-7 yr as in the !st yr (65, 42, and 16%, resp.). The
urinary I concn. of the children was stable and low throughout the study
period. By contrast, serum SCN concn. which wus high at birth (129 + 5
micromoles/l) decreased to normal values between 3-17 mo. of age and
increased again during and after weaning (1-3 yr of age) to reach a valua
of 140 microuoles/l which was couparable with that observed in adults in
the same area. SCN concn. was high (133 + 7 micromoles/l) 1in the mothers'
serun but low in the wothers' milk (57 + 3 micromoles/l) (P < 0.001).
Multivariate analvsis showed that both T deticiency and SCN overload were
explanatory factors of the eerum levels of Té, Fr4, and TSH in <hildren.
Results show that infantile hypotbyrofdism is much more frequent at 5-7 yr
of age than ar birth or during the lst yr of life. The deteriovation in
thyroid function during and after weaning 1s linked to persistent I
deficiency accompanied by an increasc in overload (diet mainly based on
cassava). The variability in the age of onset, the severity, and the
duration of infantile hypothyroidism might explain the wide range of
psychomotor and physical ubnormalitics observed in a large proportion of
subjects in this area. (Author's summary) HUZ
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HO3 Animal Feeding

0422
22312 FELIPA L., V.R. 98], Prepavaridn de ensilaje para la zona de
Selva Alta con pasto clefante, cafia de aziicar y yuca. (Preparation of
silage for the high jungle area with elephant grass, sugar cane, and
cassava), Tesls Ing. Zootecnista. Lima, Perd, Universidad WNacilonal
Agraria La Moliuna. 95p. Span., Sum. Span., 39 Refs.

Cassava, Forage. Silage. Fermentation. Feeds and feeding. Palatabillty.
Nutritive value. Composition. Teru.

A study was carried out at the U, laclonal Agraria La Molina, Peru, to
determine the optimal combination 1level of elephant grass (Pennisetum
purpureum) with sugar cane (15, 30, and 45%) or cassava (5, 10, and 152) to
obtain a silage of good lactic fermentation for thc high jungle areas. The
silage was prepared using microsilos made with pulyethylene bags, with a
total wt. (including grass) of 4 kg. Six treatments and a control (elephant
grass), replieaced twice, were used. These combinatfons were vacuum~sealed
and stored for 38 days, aiter which they were opened and evaluated (organo-
leptically and for rutritive quality, before and after the silage). The
nutritive exomination determined using proximal analysle, 1in vitro DM
digectibility, and estimated TDN, showed that the best silages of elephant
grase are obtained with 30 and 45% sugar cane. The use of cassava in
silage preparation did not affect nutritive value. (Author's summary.
Trans. by M. de W.) 103

. 0423
23500 TFOMUNYAM, R.T.; ADEGBOLA, A.A.; OKE, O.L. 1984. The reproductive,
growth and carcass traits of rabhits fed cassava-based diets supple-
mented with palm o1l. Food Chemistry 14(4):263-272. Engl., Sum. Engl.,
14 Refs. [Univ. of 1fe, Dept. of Animal Science, Ile-Ife, Nigeria)

Cassava. Feeds and feeding. Dried roots. Animal nutrition. Rabtbits.
Styiosanthcs. Nigeria.

Female rabbits of New Zealand White crosses (MNew Zealand x California) and
Chinchilla crosses (Chinchilla x Califormia), when fod a palm oil-supple-
mented cassava-based diet, with Stylosanthes gulanensis as part of the
dietary protein, had reproductive, growth, and carcass traits comparable
with those of crosses fed a malze-based diet containing 8% fish meal.
(Author's summary) HO3

0424
24031 GOMEZ, G.3; SANTOS, J.; VALDIVIESO, M, 1984, Least-cost rations
containing cassava meal for broilers and growing pigs. In Symposium of
the International Society for Trupical Root Crops, OG6th., Lima, Peru,
1983. Proceedings. Lima, International Fotato Center. pp.393-400, Cugl.,
Sum. Engl., 13 Refs., [UIAT, Apartadc Aéreo 6713, Cali, Colombiz)

Cassava. Cassava meal. Processing. Drying. Solar drying. HCN content.
Animal nutrition. Poultry. Swine. Feed constituents. Costs. Prices. Incoue.
Economics. Colombia.

A least-cost formulation computer program using CM at a price equivalent to
B0% of the current price of sorghum indicated that cassava could be incor-
porated into practical rations at levela of 20-30% for broilers (0--8 wk.)
and 30-40% for growing pigs (weaning to market wt.). CM was used as a
substitute for cereal grains, sorghum, or maize. Results of feeding trials
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with broilers and growing pigs showed that even CM prepared from roots of
high cyanide-containing var., such as M Col 1684, can be satisfactorily
incorporated if properly dried, at the levels mentioned above in cowpound
or balanced feeds for these specles, producing vesults similer to those
obtained with standard practical rations. Exptl. data on body wt. gain,
feed consumption, feed conversion, and economic evaluation are presented
and discussed. (Author's summary) HO3J

0425
23432 GOMEZ, G.; VALDIVIESO, M.; SANTOS, J.; HOYOS, €. 1983. Evaluation
of cassava root meal prepared frow Jlow- or high-cyanide containing
cultivars in pig and broiler diets. Nutrition Reports International
28(4):693-704. Engl., Sum. Engl., 17 Refs. [CIAT, Apartadc Aéreo 6713,
Cali, Colombia}

Cassava. Cultivars. Sweet cassava. Bitter cassava. Cassava meal. Solar
drying. Grinding. Feed constituents. Composition. Water content. Protein
content. Fibre content. Fat content. Ash content. Cyanides. Food energy.
Animal nutrition. Poultry. Swine. Colombia.

Cassava roots from low- (CMC-40 and Llanera) or high-cyanide (MCol 1684)
¢v. were chipped and sun dried on a concrete floor, and after grinding the
meal was evaluated in diets for growing-finishing pigs, lactating sows, and
baby pigs as well as for broijers. Cyanide content of suu-dried chips was
Selow 100 mg/kg, which 1s the max. permissible level for animal feeding.
Results of feeding trials with plgs and broilers indicated that CM of both
the low- and high-cyanide containing cv, was satisfactorily used by these
species and animal performance was simflar to those fed sorghum-based
diets. Roots of so-called bitter cassava cv. such as MCol 1684 are,
therefore, suitable for animal feediag, if properly processed and sun dried
on a concrete floor. (Author's summary) HU3

0420
21465 HERRERA F., FE. 1983, Efecto de tras distancias de siembra y tres
alturas de corte en yuca (Manihot esculenta Crantz) para la produccidn
de materia seca y protefna. (The effect of three planting distances and
three cutting heights in cassava on dry watter and protein production).
Tesls ing.Agr. Guatenmala, Universidad de San Carlos de Guatemala, 26p.
Span., Sum. Span., l4 Refs.

Cassava. Forage. Cultivation. Planting. Spacing. Plant height., Harvesting.
Productivity. Dry matter. Protein content. Guatemala,

Annual DM and crude protein yleld of cassava was evaluated using
distances in square planting (0.3, 0.6, and 0.9 m) and 3 cutting helghts
(1.0, 1.4, and 1.8 m) on a Tiquisate soil in the tropical dry zone of
Guatemala. A randomized split Plot design was used with 9 treatments and 4
replications. Weed control was done by hoeing in all treatments. At
planting 50 kg 46-0-0 were incorporated per hectare. Optimum planting
distance was 0.3 x 0.3 m, regardless of cutting height. (Author's summary.,
Trans. by L.M.F.) HO3

0427
22067 LAMBERT, M. 1979, Storage and processing of root crops in the South
Pacific. In Plucknett, D.L., ed. Small~scale processing and storage of
tropical root crops. Boulder, Colorado, Westview Press. Westview
Tropical Agricultural Series no.l. Pp.47-52. Engl,, Sum. Engl., 1 Ref.
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Casgava. Storage. Processing. Animal nutrition, Ocesnia.

Yam, taro, cassava, sweet potato, arrowroot, and Irish potato are diascussed
in terms of storage problems assnciated with each, Less widely distributed
than yam and taro but no less significant is cassava, which 1is rising to
prominence as part of a new animal fend industry in both Tonga and New
Caledonia. (Fxtracted from autbor's summavy) HO3

0428
23710 MOHAMED, ¥.W.; MUTHU, M.S.; PiILLAI, N.N.; ALI, S.A.: PANDIAN, S5.K,
1983, A simplified hatchery technique for mass producticn of penaeid
prawr sead using formula feed. Indian Journal of Fisheries 30(2):
320-332. Engl., Sum. Fngl., 13 Refa., Illus. [Central Marine Fisheriles
Research Inst., P.B. No. 1912, Cochin-(32 018, India]

Cassava. Feeds and feeding. Animal nutrition. Fieh. Uses. India.

A rtechnique fur large-scale productfon of penaeid prawn szed using a dry
microparticulate formula feed, NPCL-17, s described. The detaile of
preparing the feed from inexpensive, locally available raw materials such
es groundnut oil cake, fish meal, dried wmazntis shrimp, prawn waste, and
cassava and fortified wi:h vitamins and miperals, are given. The larvae
were grown in outdoor tanks filled with 2 m of seawater, filtered through
60-micron mesh nylcholt cloth, The daily ration of formula feed was offered
in 4 equal dinstallments at 6-L intervals and the larval tanka were
vigorously aerated. Apart from providing nutrition for the larvae, the
feed, under the Influence of sunlight, helped create a natural eccosysten
conducive for their survival. The easy-to-dispense dry feed greatly
eimplified thc larval rearing procedures and gave an av. survival rate of
66,74 from nauplius tc postlarva. The rationale cf the feeding schadules
and the particle size of the feed offered are discussed in the light ef the
changes taking place In the functional morphclogy of the feeding appendages
during larval development. {Author‘s summary) HO3

0429
24032  MONTILLA, J.J. 1184, Cassava root and foliage meals in laying hen
diets. In Symposium of the International Society for Tropical Root
Crops, 6th., lima, Peru, 1983. Proceedings. Lima, International Potato
Center. pp.401-409. Engl., Sum. Engl., 12 Refs. {Facultad de Ciencias
Yeterinarias, Univ. Ceutral de Venezuels, Apartado Correo 4563, Maracay
2101A, Venezuela]

Cassave. Cassava meal. Follage. Cassava leaf meal. Processing. Drying.
Solar drying. Feed concstituents. Maize. Poultry. Metabolism. Eggs.
Venezuela,

The use of cassava foliage meal (CFM), particularly iu combination with
root meal was studied. In expt. I, ccrn meal and cascava root meal dried
above 100°C (CRM) in combination with 5 levels of CFM (0, 5, 10, 15, end
20%), were evaluated in a 5 % 2 factorlal arrangement; Leghorn hens were
used with 4 groups of 12 pullets and 10 Jayers assigned to each treatment.
In expt, II, corn meal, CRM, and sun-dried cassava roct meal (SCRM), in
combination with 3 levels of CFM (0, 10, and 20%), were evaluated. Black
Sex Link hens were used with 4 groups of 15 puljets and 12 layers assigned
to each tveatment. Hens were placed in individual metal cages and daily
records wove made of feed consumption and egg productiorn. With CRM and SCRM
satisfactory body wt. and 50% egg production were cbtained, although
inferior to those obtained uith maize. Rations based on CkM adversely
affected egg production. A slight decvease of egg production observed with
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SCRM may be due to the deterioration of cassava quality caused by the long
drying perfod. With CFM egg production was mormzl up to the 20% level
combined with mciz2, and only up to 10% with SCRM, A strong root x foliage
inteiaction was observed that alvernely affected the productive performance
when the CFM level was incressed, this was posaibly due te the increase in
HCN concn. (Author's summary) HO3

0430
18936  MONTILLA, J.J. 1982. vValor actual y potencial de la rafz y ol
follaje de yuca en la alimentacisn animal. (Present value and potential
of cassava roots and foliage 1in animal nutrition), In Seminario
Nacional de Yuca, Marocay, Venezuela, 1980. Reviatz de 1la Facultad de
Agronomfa. Alcarce no.31:551-611. Span., 147 Refs., Illus.

Cassava. Animal nutrition. Feeds and feeding. Roots. Forage. Composition,
Azh content. Carbohydrate content. 2ry matter. Fat content. Fibre content.
Protein content. Amino acids. Protein encichment, Cultivars. Drying. Solar
drying. Cyanogeuic glucusides. HCN contenc. Toxicity. [odine. Rhodanese,

The possible utilizaiion of the cassava canopy and roots in animal nutvi-
tion is reviewed on rche basis of data presented by seveval authors. Root
composition of 11 war. ranges between 28,0-48.0, 1.3-4,3, 2.6-11,2,
0.4-1.,3, 1.3-2.5, and 80.7-93.5% M, CP, crude fiber, ether extract, ash,
and N-free excract, resp. N content/100 g varies betwecn 183-500 amg in CF;
S-containing amino acids are limiting, but the energy value i& eimilar to
that of ccrn or sorghum weal. The use of cassava roots for producing
protein througn microorganisms (3 kg CF produce 0.5 kg protein) {ip
expensive, Satisfactory results are obtained when CF containing nonprotein
N (urea-ceusava root complex) 1s combined with a basal ration (Dizitaria
decumbens straw) and another supplement of sesame seed flouv. The process
of root drying on cement floors andzon trays is Jdescribed; drying takes 1-2
days with loads of 5 and 10 kg/m” on cement floors and inclined trays,
resp. Proximate compesition of cassava leaves is 77, %.2, 3.3, 1.2, and
7.2% water, CP, soluble carbobydrates, fat, and crude f{iber, resp. Leaf
protein content on dry basis ranges between 17.8-34.8% for Brazilian var.
and between 18,5-32.4% for Jamaican var. Approx. 75% of leaf CP 1s true
protein and its nutritive value is similar to that of alfalfa. Drying
cacsava foliage on floors eliminates the HCN present in fresh materianl. A
protein concentrate can be obtained thiough the addition of an acid to the
forage juice, and the coagulated protein 1is separated by centrifugation,
Several aspects that determine the HCN content of cassava are described:
root anatomy, fertilization, aoil molsture, var., plant age, and also
physiological mechanisms of animals that prevent intoxication. Re:ommenda-
tions are given on how %o balance cassava~based fecd rations. Tables that
complete the information given are included. (Summary by EDITEC. Trane. by
L.M.F.) HO3

0431
23727  NAIR, K.S5.S.; MATHEW, G. 1984. Dried tapioca tuber for laboratory
rearing of the bawbvo borer, Dinoderus wminutus Fabr. (Coleoptera:
Bostrychidae)., Material und Organiszen 19(1):49-54. Engl., Sum. Engl.,
Germ., Fr.,, Span., 12 Refs., Illus. ([Division of Entomology, Kerala
Forest Research Inst., Peechi-680 653, Kerala, India]

Cassava. Cassava chips. Uses. Animal nutrition. Entomology. Indla.
Dried cuasava root was found suitable for the lab. rearing of the bamboo

borur Dinoderus minutus. Up to a 10-fold increase in the beetle population
was obtained on this diet within 60 days. Cassava root 1s more suirable
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than rced or bamboo i1in which survival of the insect 18 known to be
dupendent on the starch content, and therefore unpredictable, In addition,
it 1s easy to retrieve the insects from the comparatively soft cassava
medium for exptl. gtudies. (Author's summary) HO3

0432
22070 PEDRANA, C. 1979. Processing of root crop products, especially
taro and cassava, in Western Samoa. In Plucknett, D.L., ed. Small-scale
processing and storage of troplcal root crops. Boulder, Colorado,
Westview Press. Westview Tropical Agricultural Series no.l. pp.258-265.
Engl., Sum. Engl., 1 Ref.

Cassava. Taro., Cassava chips. Processing. Grinding. Csssava flour. Feeds
and feeding. Svine. Samoa.

The prozessing of taro in Western Samoa, where it is a major crop, is
presented and several by-products are discussed. Pig feeding trials with
cassava chips (45% in the ration) indicated that chips steeped overnight in
potaseium metasulphite solution, then drained and dried, were superior to
those tuiat were straight chipped, dried, and with met. added. (Summary by
M. de W.) HO3

0433
22984  RAVINDRAN, V.; KORNEGAY, E.T.; RAJAGURU, A.5.B., 1983, Utilization
of the whole cassava plant as a swine feed. World Review of Animal
‘Production 19(1):7-14. Engl., 65 Refs. [Dept. of Animal Science,
Virginia Polytechnic Inst. & State Univ., Blacksburg, VA 2406, YSA]

Cassava. Animal nutrition. Swine. Cassava meal. Cassava lcaf meal. Nutri-
tive value., Composition. Carbchydrate content. Proteln content, Amino
acids., Fat content. Mineral content. Vitamin content. Cyanogenic gluco-
sides.

The literature available on the nutritional values of both cassava root and
leaf meals in swine diets 1s reviewed. Coarbohydrate, protein (amino acid
profile), 1lipid, mineral, vitamin, and cyanogenic glucoside contents of
each one of the meals are discussed. The review shows that if cassava root
meal is properiy processed and supplemented, 1t can be incorporated into
swine diets at levels up to 40-70%. CLM can be included up to 3C% without
affecting nwine performance. (Summary by EDITEC. Trans. by M. de W.) HO3

0434
23286 TORRE V., M.J. DE LA 1982, Utilizacién de forraje de yuca en la
alimenta.ion de terneros de lecherfa. (Utilization of cassava fcrage
for feeding dairy <calves). Tesis Mag.Sc¢. Turrialba, Universidad de
Costa Rica. Centro Agronémico Tropical de InvestigaciSn y Ensefianza.
64p. Span., Sum. Span., Engl., 85 Refs., I)ius.

Cassava., Animal nutrition. Calves. Feeds and fecding. Forage. Concentrates.
Nutritive value. Food energy. Protein content. HCN content. Cultivars.
Digestibility, Costs. Costa Rica.

At the Centro Agrondmico Tropical de Investigacién y Enseflanza in Cosra
Rica, a study was carried out to determine the levels of cassava forage as
pratein supplement in the feeding cf weanling dairy calves. The animals,
with an av. age of 3 mo. and wt. 47.5 kg, were allocated in 5 groups of 6
each., Every group received a diet of cassavn forage, concentrates, Cynodon
nlemfluensis, and molasses. The treatments, given completely vandomized,
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consisted in the replacement of the protein in the ration by protein
provided in the cassava forage; the amounts of the latter in the diets were
0.00, 0.36, 0,73, 1.12, and 1.49 kg DM/100 kg live wt./day, giving 0, 13,
27, 41, and 56% CP, resp.  There were no differences in the total DM
consumption, wt. gain, and food conversion efficiency among the different
treatments. Neither were there HCN Intoxication symptome, even though ite
content in the forage varied from 8.4! to 25.92 mg/100 g fresh wt, To
insure an ad2quate consumption of an euergy supplemeunt, the level of
cassava forage can not cxceed 23% of the total DM given to calves with 75
kg or less, This level provides 26% of rhe total protein. From the
economic point of view, the use of cassava forage as a source of protein to
replace protein sources, such as the meat and bone meal, represents a 22%
saving in the costs/unit of protein. (Summary by M. de W.} HO3

0435
23709 WYLLIE, U.; MTUI, M.; OIOYA, J.D.;  KATEGILE, J.A. 1984, The
processing of cassava meal for chicks. WNutrition Reports International
30(5):1127-1136. Engl., Sum, Engl., 20 Refs. [School of Agriculture,
West Mains Road, Edinburgh, Scotland)

Cassava. Cassava meal. Feed constituents. Processing. Animal nutrition.
Chicks. Solar drying. Drying. Bolling., Fermentation. Metabolism. Composi-
tion. Dry matter. Fibre content. Frotein content, HCN content. Nutritive
value, Tanzania.

The effect of different mathods of processing CM on {its nutritive value was
studied in 2 expt., carricd out with chicks to develop simple methods of
producing CM for poultry feeding in rurai situations, 1In the lst expt. 132
day-old chicks were fed for 9 wk. on cassava-based diets, prepared either
by sun drying, boiling, roasting, or atter fermenting {n water. Chicks fed
the diet containing cassava fermented in water grew fastest and those fed
sun-dried cassavs, the slowest. There were no statistically significant
differences for feed conversion cfficiency but chicks fed boiled cassava
tended to perform better than those fed roasted or sun-dried cussava, In
the 2Znd expt. !80 day-old chicks were ted for 8 wk. on the same basal diet
but using cassava prepared by one of the following methods: (a) sun drying;
(b) sun drying followed by placement and fermentation under leaves and
inclusion of the molds so produced; (c¢) as for (b) but remcval of the melds
with & scraper; (d) fermentation in water only; {e) fermentation in water
with sodium sulphate added; (f) fermentation in water cnly bur with scdium
sulphate added to the final diet. Fermentatjon under leaves and the
addition of sulphate in the water during fermentation reduced the level of
HCN comparable with sun drying. Wt. gain and feed conversien efficiency
were hlighezt for the diets contaiuing cassava fermented in water, the
treatment without any added sulphate cteading to give the highest gains.
Lowest wt, gain and conversion efficiency were found with the sun drying
treatment. Performance Improved after fermentation under leaves, especlally
when the molds so produced were removed before the cassava was incorporated
in the diet. (Author's summary) HO3

See also 0325 0437 0438 0457 0466 0476 0480 0494

HO4 HCN Toxicity and Detoxification

0436
22796 GOMEZ, G.; VALDIVIESO, M.; DE LA CUESTA, D.; KAWANOD, K. 1984.
Cyanide content in whole-root chips of ten cassava cultivars and its
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raduction by oven drying or sun drying on trays. .lournal of Food
Technology 19(1):97-102. Engl., Sum. Engl., 16 Refs, [C1AT, Apartado
Aéreo 6713, Cali, Colombia}l

Cassava. Cultivars. Cassava chips., Harvesting. Timing. Drying. Solar
drying. Cyanides. Dry matter. Colombia,

The effect of sun drying of trays for 48 h and of oven drviag Iu an alr-
forced oven at 60°C for 24 h on the cyanide content of chips of 10 cassava
var. was studiad. Fresh cassava chips from whule roots of these var.
showed signlficantly different totzal cyanide contents among themselves,
with values in the range of 100-900 mg/kg on a DM 5asis, Most of the var,
studied exhibited cyanide contents in the range of 200-600 mg/kg. The free
cyanide proportion in the fresh chips was in the range of 30-40% of their
total cyanide. Sun and oven drying reduced the cyanide content In the
dried chips to approx. 15-30% of the Initial cyanide content of fresh
chips, 1In addition, the free cyanide content in dried chips accounted for
approx. 60-80% of their toial cyanide value. {(Author's summary) HO4

0437
23742 GOMEZ, G.; VALDIVIESO. M., 1984, Eifects of sun drying on a
concrete floor and oven drying on trays on the elimfnation of cvanide
from cassava whole-rcot chips. Journal of Food Technology 19(f):703-
710. Engl., Sum. Engi., 24 Refs., Illus. {Centro Agrondmico Tropical de
Investigacion y Ensefiarza, 7170, Turrialba, Costa Rical

Cassava. Cultivars. Cassava chips. Drying. Solar drying. “yanides. Cvano-
genlc glucosldes. Dry matter, Harvesting. Timing. Costs Rica.

The effects of sun drylng on # concrete floor at a loading yate of 10 kg/ml
and oven drying of trays at 60°C at a loading of .3 'g/m” on the cvanide
elimination from cassava whole root chips were evaluated using 4 cv. (M Col
113, M Col 22, M Col 1684, ard CMC 347-170, at 4 plant ages (6, 8, i0, and
12 mo.). Fresh whole root chips of the 4 cv. varid iiderably in thedir
total cyanide coatent, ranging from 103} + 137 mg/kg on a DM basis for cv.
M Col 1684 to 296 + 48 mg/kg for M Col 113 (a Colombfan local cv.); the
other 2 cv. showed intermediate levels of around .00-550 mg/kp. Fetween
20-28% of the total cyanide in fresh chips was tree cyanide. Sun drying
eliminated 86-947 of the initia) total cyanide and 93-98% of the bound
cyanide. whereas these losses were of the order of 77-80% and 81-857%,
resp., for oven drying at 60°C. Most of the total cvanide in sun-dried
chipe was found as free cyantde (59-76%), whereas ir oven-dried chips the
largest proportion of the total cyanide was still present as bound cyanide
(59-6%%). Cyanide eclimination was greater than that reported by carller
workers who used chips from peeled roots and different drying procedures.
(Author's summary) 04

0428
23239 I1ZOKUN-ETIOBHIOQ, B.O.; UGOCHUKWU, E.N. 1984, Effect of incorporat-
ing various levels of cassava (Manihot esculenta Crantz) cyanogenic
glucosides in diets fed to albino rats on liver and kidney rhodanese
activity. Nutritlon Reports Internaticnal 29(6):1475-1481. Fngl., Sum.
Engl., 25 Kefs. [Dept. of Biochemistry, Univ. of Benin, Healn Clty,
Migeria)

Cassava., Cassava products. Feeds and feeding. Laboratory animals. Cyano-
genlc glucoaides. Cyanides. HCN. lLinamarin. Enzymes. Rhodanese. Blochemis-
try. Detexification. Metabolism. Nigeria.
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Albino rats were fed ad lib{itum with diets containing 2 levels (33.5 and
67.02) of processed cassava, akpu, as well as with pure cyanogenic gluco-
side (linamarin). Rhodanese (thiosulphate: cyanide sulphur-transferase
E.C.2.8.1.1) activity ievels in both the liver and the kidrey of rats on
the test diets were comparable wich those of rats un the control diet. The
Michaelis constant {Km) and the max, velocity (Vmax) of the liver rhodanese
remained unchanged in both the tast and in the control animals. Results
suggest that the reaction catalyzed by rhodanese may not be the main
pathway of detoxification of cyanide as ecarlier suggested. (Author's
summary) HO4

0439
23708 OBIDOA, O.; NSODO, V.0.S. 1984. FEffect of prolonged consumption of
ga~i (Cassava, Manilot utilissima) on rat hepatic energy metabolism. !,
Mitochondrial respiratory control. Qualitas Plantarum Plant Foods for
Haman Nutrition 34(3):159-168. Engl., Sum. Engl., 24 Refs., Illus.
{Dept. cof Bilochemistry, Univ. of Nigeria, Nsukka, Nigeria)

Cassava. Gari. Feeds and feeding. laboratory animals. Hepatic disorders.
HCN. Mirochondria, Metabolism. Enzvmes, Biochemistry. Analyeis. Nigeria.

Rats were fed bigh (35%, wt./wt.) gari-tased diets for a prolenged period
and sacri{iced after 22-23, 30--31, 45-46, and 59-60 days. Hepatic mitochon-
drial respiratory control for succinate oxidation was evaluated by ¢4
criteria {a} osmotic iﬁplling/contrnction cycle, (b) O, uptake, (c) ATPase
activity, and (d) Ca uprake. A decrease in the ‘degree of oxidative
phosphorylation coupling, and in ATPasc activity, and Incrgased mitochon-
drial swelling/contraccion with no apparenc effect on Ca®’ uptake were
suggestive of moderate alterations in mitochondrial energy metabolism
caused by the ingestion of gari-based diet. The possible in vivo signifi-
cance of these ohservations is discussed. (Author's sutmary) HO4

0440
23269 PADMAJA, G, 1984, Cassava freding and {ts relationship to centrcl
nervious system disorders. In Central Tuber Crops Research Inntitute,
Annual Progress Report 1983, Trivandrum, India. pp.48-51, Engl., 11lus,

Cassava, Animal nulrition, Metabelism. (.inawarin, Thiocyanates. Enzymes,
Rhodanese. Biochemistry. Toricity. (ndia.

The biologicai toxicity of Iinamarin was studied. One group of rabbits
recelved a dose of 100 mg linamarin/kg bedy we., by intraperitoneal admin-
istration, one received 3 mg of potasslum cyanice administered the same
way, and anocher wus used as control. Blood samples were teken 1, 2, and 3
h after drug administration. In both groups vested rhere was a signiflcant
raise in blood glucose, lactic acld, and pyruvate levels 2 h after drug
administration. Serum lactic dehydrogenase aud rhodanase activities also
increased 2 h after drug treatuent, although rhodanese sctivity increased I
h after potassium cyanide administrstion, and decreased afterwards., For
both drugs. linawarin and potassium tyanide, serum tree SCN level increased
1 h afrer drug admintstration. (Surmmary by M, de W.) HO4

See also 0421 0425 0435 0439 0440

100 PROCESSING, PRODUCTS AND USES

See 0461 0465
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101 Cassava Starch and its Properties

0441
23267  BALAGOPALAN, C.; POTTY, V.P.; MOORTHY, S.N., 1984. Fermentaticn of
cassava for the ptoduction of industrially dimportant products. In
Central Tuber Crops Research Institute. Annual Progress Report 1983,
Trivandrum, India, pp.39-44. Engl., Illus.

Cassava. Fermentation. Ethanol., Industrial microbiology. Cassava starch.
Wastes. Waste utilizatiou. Proteir enrichment., Ilndia.

Th> {mmobilization of Saccliarcmyces cerevlsiae cells on brick powder,
kiesulghur, and silica 2el for cthanol production from cassava starch, and
5CP production from cassava starch with Rhizopus oryzae and from cassava
starch factory effluents were studied. For the 3 immobilization supports,
3 different initial concn. of the substrate were uced (2, 3, and 5 g/l0v
ul); with all the supports a decreause 1in reducing sugar values and an
incrcase in ycast cell concn. were observed. The physical, chemical, and
ricrobiological properties of primary and secondary effluents of starch
factorica were evaluated. The COD and BOD level effluents from small-scale
starch factory units varied from 3870 to 6670 and from 3400 to 6018 mg/l,
resp.; pH ranged from 4.5 to 4.7. Bacteria, yeasts, and fungi were identi-
fied in the effluents. Candida sp. was inoculated to both typas of efflu-
encs and after 28 b the Z of protein was 53.19% for primary effluents and
93.00%, for secondacy effluents. (Summary by M, de W.) 101

0442
23733 COLONNA, P.; MERCIER, C. 1983, Macromolecular modificatious of
manioc starch components by extrusion-cooking with and without lipids,
Carbohydrate Polymers 3(2):87-108. Engl., Sum. Engl., 42 Refs., 1llus.
{Inst, Watlonal de la Recherche Agronnomnique, <Centre de Recherches
Agro-Alimencaires, Laboratoire de Biochimie et Technologle des Glucides,
Rue de la Géraudiere, 44072 Nantes Cédex, France]

Cassava. Starch content. Analysis. Cooking. Enzymes.

Macromolecular structure of cassava starch, extruded with and without
lipids (oleic acid, dimodan, soybean lecithln, and ropra), was studied
using chemical, enzymic, viscometiic, and chromatographic methods. Twin
screw extrusion-ccoking led to a macromolecular degradation of both amylose
and amylcpectin., The formation of lower mol. wt. material was observed by
4 decrense of intrinsic viscogiiies of both compenents and also by their
behavior on Sepharose CL-ZB, whereas no modiiication ot beta-amylolysis and
I-binding capacity could be detected. Macromolecular degradation was
increased by higher temp. and screw speed of the extruder, and was de-
creased by adding lipids during extrusicn. Lipids such as fatty acids,
aono- and triglycerides have been shown to act as lubricants (euach type in
its distinciive way). Lipid extraction, by difierent solvents, appears to
have a low eificiency. Although the addition of triglvcerides during
extrusion reduces the macromolecular degradation and therefore a high
solubilitv, the amylose-1lpid cumplexes reduce the water-soluble fraction,
which was echown to be mainly composed of aggregated amylopectin-like
material end to be highly stable after successive freeze-thaw cycles.
(Author's summary) 70!

0443
23268  MOORTHY, S.N. 1984, Structural changes tu cuhance quality of
cassava starch for industrial utilization. 1In Central Tuber Crops

Regsearch Institute. Annual Progress Report 1963. Trivandrum, India.
pPp.45-47, Engl., Illus,
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Cassava, Cassava starch. Viscosity. Cooking. Ca. India.

The effect ef different types of surfaccants on the rheologlecal propertics
of cassava starch (viscosity, 1 aftinity, and swelling Fpower) was studicd,
Viscosity was increased and 1 affinity reduced by all surfactants, Swelling
pover was reduced by 50% by potassium stearate and palmitate, maintained by
glycerol monostearate, and coustderably increased by sodium lauryl sulfate
and  cetylerimethylammonium  bromide. In  cooking quality studies with
cassava, softness was considered the criterion. Sott textured var., are the
most acceptable.  Ca content was found to play a key role in determining
the softress on cooking. (Swmmary bv M. de W.) 104

Gadd
23271 NANDA, S.K.; POTTY, V.P. 1984, Testing and evaluation of available
packaging nmaterials for bandling and storage of cassava products, In
Cenrral Tuber Crops Research lustitute., Annval Progress Report 1983,
Trivandrum, India. p.52. Engl.

Cassava. Packaging. Cassava stavch, Tndia.

Freshly processed cassava starch was packed and stored in plastic jars, low
and high density polyethylene bags, paper bags, metal containers, polyeth-
ylene {impregnated bags, and jute bags. The stored material had 12.5%
HMC, 40 Redwood viscosity, no grncc of 1Insect infestatlon, 0.08 x 10 total
microbial count/g, 0.3% x i0” bacteria and 2.B0 x 10 fungi/g. Periodic
evaluations of these characteristics are being carried out. (Summary by M,
de W.) 101

0445
23016 SALAZAR DE BUCKLE, T.; ZAPATA M., L.E.; CARBENAS, 0.5.3 CABRA, E.
1978. Small-scale production of cweet and sour starch in Colombia., 1n
Weber, E.J.; Cock, J.H.; Cheuinard, A., eds. Workshop on Cassava
Harvesting and Processing, Cali, Colombia, }9Y78. Proceedings, Ottawa,
Canada, Internaticnal Development Research Centre. pp.26-32, Engl., Sun.
Engl., Illus,

Cassava. Cassava starch. Small-scale processing. Viscosity. pH. Anazlysis,
Washing. Rasping. Screening. Silting. Fermentation. brying. FEconomics.
Income. Prices. Colombia,

Small-scale starch extraction In Colombian rural areas is discussed from
the technical and cconomic points of view. The processes used for produc~-
ing sweet and cour starches are described and data on possible mechanisms
for fermentation in sour starch production are given. Fermentation pro-~
duces surface modifications on the starch granules and molecular breakdown
that scem to be essential for use in bread baking. Sweet starch could be
upgraded to wmeet user specifications on asgh and MC by modifying the wash-
ing, peeling, and drying steps. The proposed modifleations would nct
atfect the profitability of the process and would open new markets for
small-scale sweet starch, KRecommendations arc given, (Author's summary)
101

0440
21190 SERRANO, L.F. 1975. Consideracicnes para el montaje y diseiio de
operacifn de una rallanderfa a nivel de pequefio productor. {Considera-
tions about the establishment and operational design of o small-scale
raspiog industry). Tesis Ing. Mecdnico. Bogotd, Colombia, Universidad
de los Andes. 191p, Span., Sum. Span., 8 Refs., Illus.
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Cassava. Cassava starch., Composition., Processing, Peeling. Washing. Rasp-
ing. Screening. Si{lring. Fermentation, Dbrying. Factories. Small-scale
processing, Water requirements (processiug). Analysis., Particle size,
Product fon. Colombia,

The theoretlcal process ot cassava starch extraction is preseuted, with
emphasis on smuall-scale industry. Starch {s classifled according to its
final quallty, based on preestablished tests, and {ts demand by different
industries. Sociveconomic characteristics that the reglon should have,
physical characteristics of the facilities, operational design of the
process, and considerations for the establishmoent of a small-scale rasping
industry, are given., (Author's summary. Trans. by M. de W.) 101

Sce also n327 0328 0449 0454 0463 0487

102 Uses, Industrialization, Processing and Storage

Qa47
24030 GOMEZ, G.; VALDIVIESO, M. 1984, Effect of whole-ro.t chips loading
for drying cassava on trays or concrete floor on cyanide losses, In
Symposium of the International 3ociety for Tropical Ront Crops, 6th.,
Lima, Peru, 1983, VProceedings. Lima, International Potato Ceuter,
pp.387-392. Engl., Sum. FEngl., 12 Refs. [CIAT, Apartado Aéreo 6713,
Catl, cColombia]

Cassava. Cultivars. Cassava chips. Processing. Drying. Sclar dryfug. Dry
matter. Cyanogenic glucosides. FEnzymes. Avalysis, Statistlcal analysis.
Colomnbia.

Root~ c¢f 15-me.-nld plants from cassava var, CMC-40 and CMC-84 were usced to
determire the effect of different loading rates on cyanlde celiminaciog.
Three loading rates were used for drying pn trays (10, 15, and 20 %g/m")
and 2 for concrete floors (10 and 12 kg/m™). With the loading rates used
floor drying was more efficient in reducivg cyanide, than tray drying.
Increasing the loading of chips on trays up to 20 kg/m” resulted in higher
cvanide losscs, especially with the high cyanlde var. (MC-B4.  The propar-
tion of frece cyanide in dried chips appeared to progressively increase with
increasing loading rates on trays. Floor and tray drying chips of the fow
cyanide var., produced dried chips coentaining 100 ppm or less of total
cyanide, on a DM basis. These levels were net reached with chips of che
high cyanide var. (Author’s summavy) 102

04486
22071 HRISHL, N.; BALAGOPAL, C. 197Y. Processing of root crops In India.
In Plucknett, D.L., ed., Small-scale processing and storage of tropical
root crops. Boulder, Colorvado, Yestvicew Press. Westview Tropical Agrl-
cultural Series no.l. pp.302-3048. Engl., Sum. Fngl., 8 Refs,

Cassava. Potatoes. Yams. Sweet potatoes. Colocasia. Storage, Deterioration.
Moulds. Cassava chips. Processing. Uses. Animal nutrition. Fermentation.
India.

Methods available in India for the processing and utiiization of cassave,
sweet pctato, aroids, yams, and arrowroot, which are among the most widely
cultivated edible root crops in the country, are discussed, Improved
processing techniques will make cxpanded cultivation of these crops cco-
nomically viable. (Extracted from author's summary) 102



0449
23174  LIMA, U, DE A, 1982, Induatrializacao de mnandioca. Parte B,
(Cassava industrializetion. Part B). In Cémara, G.M. de S. Mandioca-
producao, pre-processamento e transformacao agroindustrial., Sao Paulo,
Secretaria da Industria, Comercio, Clencia e Tecnologia. Serie Extensao
Agroindustrial no.4. pp.45-80, Port., 55 Refs., Illus.

Cassava. Roots. Cassava meal, Processing. Peelirg. Washing. Rasping.
Pressing. Drying. Grinding. Water requivements (processing). Industrial
machinery. Industrialization. Production. Cassava starch. Industrial
starches. Small-scale equipment. Small-scale processing. Screening. Centri-
fuging. Fermentation. Uses. Cassava chips., Solar drying. Brans. Taplocas.
Composition. Power sources. Factories., Costs. Markeving. Brazil,

A detailed review of the processlng, cnemical composition, production
costs, and commercialization of cassava by-products in Brazil is presented.
Root preparation fer subsequent production nf farinha, starch, sour starch,
modified (pregelatinized, wrodiffed with acids, oxidized, phosphatized)
starches, chips, chip flour, hran, pellets, tapiocas, and tapioca flakes is
reviewed. Quality control aspects of these cassava by-products are dis-
cussad. (Summary by EDITEC. Trans. by M. de W.) 102

0450
23270  NANDA, S.K. 1984, Field evaluation of hand operated rassava
chipping machine. 1n Central Tuber Crops Research Institute. Annual

Pivgress Report 1983. Trivandrum, India. p.S51. Engl.
Cassava. Cassava chips. Processing. Industrial machinery. India.

The feeder, dincs with knife assembly, and crank-handle units for chipping
wachines were designed. A brief description of each component 1s given,
{Summary by M, de W.) 102

0451
24033 PHILLIPS, T.P., 1984, Cassava for food or fuel? In Symposium of
the International Soclety for Tropical Root Crops, 6th., Lima, Peru,
1983, Proceedings, Lima, Tnternational Potzto Center. pp.411-418. Engl.,
Sum. Engl., 1l Refs. [School of Agricultural Econemics, Univ, of Guelpn,
Ontarir, Canadal

Cassava. Development. Economics. Production. Alcohol. Industrialization.
Canada,

The use of agricultural products, specifically cassava, to produce 1liquid
encrgy, primarily ethyl alcohol and ethanol. is discussed. The advantages
and disadvantages of thls use for cassava-producing countries are examined.
Developing countries have the special problem of needing to greatly in-
crease energy inputs to iIncrease food and Industrial production, although
they face severe shortages of foreign exchange to purchase imports. In
several developing countries, energy farming couid boust rural development,
Increase agricultural producrivicy, and save scarce foreign exchange.
There f§s a danger though that such a development might compete with food
crops. (Author's summary) 102

Sce also 0412 0413 0414 0415 0431 04135 0441 0442
0444 0446 0457 0462 0466 0470 0471 0473
0476 0482 0485 0487 0488 0497
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103 Industrial Microbiology

0452
23712  FUJIO, Y.:;  SUYANADONA, P,;  ATTASAMPUNNA, P.; UEDA, S, 1984,
Aleoholic fermentation of raw cassava starch by Rhizopus koji without
cooking. Biotechnology and Bloengineering 26(4):315-319, Engl., Sum.
Engl., 15 Refs., Tllus, [Dept. of Food Science & Techrology, Faculty of
Agricultuve, Kyushu Univ., Hakozaki Higashi-ku, Fukuoka 812, .Japan]

Cassava. Cassava starch. Pellets. Fermentation, FEthanol., Industrial micro-
biology.

Using only wheat tran keji from the Rhizopus strain, raw cassava .tarch and
cassava pellets converted reasonably well to alcohol (ethanol) without
cooking at 35°C and pH 4.5-5.0. When the initial broth contained 30 g raw
cagsava starch, 10 g Rhizopus sp. koji, and 100 ml tap water, 12.1 g of
alcohol was recovered by final dfstillation from fermented broth., In this
case, 12.1 g alcohol corresponds to an 85.5% conversion rate based on the
theoretical value of the starch content., When the initial broth contained
40 g cassava starch, 14,1 g of alcohol was recovered, correspondirng to a
74.5% conversion rate. The alcoholic fermentation process desciibed is
considered more effective and reasonable than the former process using raw
starch without cooking, since the new process makes it unnecessary to add
yeast cells and glucoamylase preparation. (Author's summary) 103

0453
23463 LALUCE, C.; MATTOON, J.R. 1984. Development of rapldly fermenting
strains of Saccharomyces diastaticus for direct conversion of starch and
dextrins to ethanol. Applied and Environmental Microbiology
48(1):17-25. Engl., Sum. Engl.,, 18 Refs., Illus. [Dept. of Applied
Chemlstry, Chemistry Inst., State Univ., of Sao Paulo, Araraquara-SP,
Brasil]

Cassava. Cassava starch. Dextrins., Fermentation., FEnzymes., FEthanol. Ge-
netics, Culture media. pH. Industrial microbiology.

Alcoholic fermentation, growth, and glucoamylase production of 12 strains
of Saccharomvces diastaticus were compared by using starch and dextrins as
substrates. Haploid progeny produced from a rapidly fermenting strain,
SD2, was used {or hybridizatior with other §. diastaticus and S. cerevisiae
haploids. Alcoholie fermentation and enzyme production Ly hybrid dipleids
and their haploid parents were evaluated. Although the dosage of the STA
or DEX (starch or dextrin fermentation) genes may enhance ethano! produc-
tion, ecpistatic effects in certain strain combinations caused decreases in
starch-fermenting activity. Both the nature of the starch or dextrin used
and the fermentation medium pH had substantial effects on alcohel produc-
tion. Comumercial dextrin was not as good a substrate as dextrins prepared
by digesting starch with alpha-amylase. Crude cassava starch digested by
alpha-amylase was fermented directly by seieceted hybrids with almost 100%
conversion effliclency. The cassava preparation contained adequate ninerals
and growth factors. This procedure should be suicable for direct commcrciul
application in cassava producing reglons In Brazil and clsewheie. A
rapidly fermenting hapleid strain, SD2-AB, descended from strain SD2,
contains 2 unlinked genes controlling formation of extraceliular amylase.
A convenient method for detecting these genes (STA genes) In veplica plates
contalning large no. of melotic progeny was developed. (Author's summary)
103
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0454
23703 NOPARATNARAPORN, N.; NISHIZAWA, Y.; HAYASHI, M.; DNAGAT, S. 1983,
Single cell protein production from cassava starch by Rhodupseudomonas
gelatipossa, Journal of Fermentation Technology 61(5):515--519, Engl.,
Sum. Engl., 15 Refs., Illus. [Dept. of Microblology, Faculty of Science,
KRasetsarc Univ., Bangkok 9, Thailaund]

Cagsava. Cassava starch., Industrlal microbiology. {ulture media. Fermentu-
tion. Protein enrichment. Blomsss productinn. Soybean flour.

Rhodopseudomonas gelatinosa was ecultivated on rcassava starch media for
potential SCP.  The optimal temp. for growth on the cassava-basced medium
under aercbic/dark and anaerobic/light conditicns was fournd to be 40°C, and
the time vequired for mox, blomass was Y and 53 L, resp. Under
aerobic/davrk conditions the mav., grouth rate was approx. 0.23 1/h with a
growth yieid of 0.40 g cell/g starch, whereas the growth rate under
anaerobic/light conditions was 0.13 1/h with a yield of 0.83 g cell/g
starch. This characteristic of R, gelatinosa indicated the high ability of
€0, fizatien under light conditions in sp're of the longer time required
fof max. blomass. Under acrobic/dark conditlons, the liquerying eunzyme
activity seemed to play an important role 1in coatrollfng the starch
consuimption rate, and the substitution of (NH/)OHPOA, as a N source, with
SBM preatly inproved the specific growth rate” to 0.35 1/h while under
anacrobic/lighe conditions. $BM had no effect. (Author's summary) 103

0455
23735 WANG, H.L.; SWAIN, E.W.; HESSELTINE, C.W. 1984, Glucoamylase of
Amylomyces rouxii. Journal of Food Science 49(4):1210-1211. Engl., Sum.
Engl., 13 Refs., [llus. {United States Dept. of Agriculture, Northern
Regional Research Centev, 1815 North Univ., Peoria, IL 61604, Usa)

vassava. Industrial microbiology. Fermentation. Analysls. Bilochemistry.

The productice of glucoamylase by Amylomyces rouxil, a mold used in rice
and cassava fermentations in the Crient, was demenstrated under solid
substrate culture conditions. The enzyme purified by ammonium sulfate
fracetonation, gel filtration, and Sephadex 1on exchange e¢olumn chroma-
tography appears hcumogeneous., A. rouxif{ glucoamylase Is a glycoprotein and
has an optimum pl arcund 4.5, optimum temp. 60°C, & mcl, wt, of 55,600
daltons, and K wvalues of 15.8, 27.6, and 16.8 wg/ml for scluble starch,
glycogen, and ‘amylopectin, resp. Unlike the other fungal gluccamylases,
which were found (from culture filtrates) to exist in multiple forms, A.
rouxii glucoamylase, isolated from solid substrate fermentation, displayed
only cne form. (Author's summary) 103

See also 0321 uv44l

J00  ECONOMICS AND DEVELOPHENT

0456
24001 A-AS-SAQUT, M, 1984, The potential of cassava in optimizing
small-farm productivity in Liberia. In Symposium of the International
Society for Tropical Root Crops, 6th.,, Lima, Peru, 1983, Proceedings.
Lima, International Potato Center. pp.,199-203, Engl., Sum. Fngl.,, 11
Refs. [Root & Tuber Improvement Program, Central Agricultural Research
[nst., P.0. Box 32, Gbarnga, Bong Country, Liberia, West Africa)
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Cassava, Productivity, Production., Food energy. Research. Development.
Germplasw. Cultivars. Liberia.

Because of the Importance of cassava optimlzing small-farm preductivicy in
Liberia, a cassava program was initiated at the Central Agriculrural
Research Institute of the Ministry of Agriculture in 1979 to increase the
quantity and to improve the quallity of the crop. The program 1s also
motivating the farmers to prow more cassava on thelr farms, to Increase
thelr farm productivity to be seli-sufficient 1in food, uand to increase
their standard of living. The progress of the program and the inmportance

of cassava are discussed. (Aurhor's summary) JOO

0457
23489 BENNE1T, D.; PITTER, M.; JOWES, L.; BLAKE, R.; ROSALES, F.; BANTON,
0. 1984, Position paper on rootcrops in Jamaica. In bolly, D., ed.
Carlbbean Regional Workshop on Tropical Root Crops, tst., Jamaica, 1983,
Rootcrops 1in the Caribbean: proceedings. St. Augustine, Trinidad,
University of the West Indies. Faculty of Agriculture. pp.z23-228,
Engl., 13 Refs. {Ministry of Agriculture, Hope, Xingston 6, Jamalcal

Cassava. Root crops. Productlon. Processing. Cassava bread. Cassava flour.
Composite flours., Wheat flour., Trade. Marketing. Economlcs. Kesearch.
Animal nutrition. Cassava products. Jamaica.

Aspects of root crop production, local and export potentials, processing,
marketing, agricultural credit and assistance, research arried out since
1670, and the agriculeural englneering for coot crop pro.action In Jamilca
are briefly summarized. In the 1970-81 period, cassava productivity
increased 307; the main production areas in the country include Saint
Elizabeth, Manchester, and Clarendon. Ninecy-five percent of cthe reot
crops produced In Jawalca are consumed locally and the preparation of =2
pudding from either cassava or sweet potato §s very popular, particularly
in rural areas; bammy (cassava bhread) is also prepared., There is little
local processing. Attempts to establilsh a flour processing plunt to
partially substitute dmported wheat {lour fafled due to insurficient
casgava supplies, technical difflceuleies, and limited markets, At present,
there is a flour mixture containing 3% CF but it his had low acceptance hy
the consurmers. Research projects for the use of cassava chips or the whole
plant for animal feed, and the development of cassava products (biccults.
noodles) have been carri.d out. Small-scale resecarch 1s belng conducted to
use cassava peel and pulp as subetrates for biogas production. Currently a
chipping machine for cutting cassava roots {s belng developed for
small-scale operation. Cassava bammy is cxported in small quantities.
There are short-term credits for crops as cassava. lustitutions involved
in root crop research in Jamaica are listed. (Summary by EDITEC. Trans. by
M. de W.) JOO

0458
21168 BESSA JUNIOR, A. DE A.; MELLO, N.T.C. DF 1978, Custo de producao ¢
analise da venda da cultwra da mandioco industrial no municIpio de
Candido Mota, Estado de¢ Sao Paulo, 1973/74. (Production costs and
analysis of the income return from lndustrial cassava cultivation in the
tunicipality of Candido Mota, state of Sao Paulo, 1973/74). Sao
Paulo~S5P, Brasil, Inscituto de EconomIa Agrfcola. Relatorio de Pesquisa

no.9. 19p. Porc., 3um. Port., 3 Refs.

Cassava. Production. Costs. Economi:s. Income., lLabour, Brazil,
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Production costs and income return in the largest cassava-producing region
of the state of Sac Paulo (Brazil), randido Mota, were dezermined. The
sample of 29 properties wre divided into 2 groups according to farm size
(less or more than 12.10 ha). In both, the net income wag negative, and
the interests on land was the factor that increaced fixed costs most,
whereas labor increased variable costs. Av. productivity was above 14 t/ha
with a positive operational cost for both grcups. (Summary by M. de W.) J0C

0459

23461 BOX, L. 1984. Cultivadores de yuca y sus  variedadee: resultados
preliminares de los estudios de casos en La Slerra, Repiblica Dominica-
na, (Cassava producers and varieties: preliminary results of case
studies in La Sierra, Dominicon Republic), Santiago de 1lus Caballeros,
Repiiblica Dominicana, Centro de Desarrollo Agropecuario. Serie Investi~
gacidn Agrusocioldgica sobre Yuca y Arroz. 22p. Span., 6 Refs. [Centro
de Desarrollo Agropecuaric, Zona Norte, Apartado 700, Santiago, Repl-
blica Dominicana)

Cagsava. Cultivars. Swcet cassava. Bitter cassava. Agronemic characters.
Root productivity. Soi. fertiliry, llarvesting., Timing. Deterioration.
Resistance. Starch content, Socio-economic aspects. Dominican Republic,

Based on interviews to cassava producers of La Sierra reglon, Deominican
Republic, and 18 case studies, a 1list of 103 names of cassava var. grown
in the osrea was obtained. However, this list had repeated aumes sgince
sometimes the same material had different names. Analysis permited a new
list of 63 potential var. since a final list can only be made baged on
detailed botanical work. The princlpal characteristics for which the
farmers seem te have selectsd the currently grown var. are the capacity to
grow in low fertility soils and an increasing commercial root yield over a
shorter period of time. (Summary by EDITEC. Trans. by M. de W.) JOO

0460
23462 BOX, L. 1984. Reverse transfer: adapting agricuitural research to
small-holder condirions; the case of cassava cultivation in the
Dominican Republic. Santiago de los Coballeros, Repiblica Dominicana,
Centro de Desarrollo Agropecuario. 23p. Engl., Sum. Ensl., 17 Refs.
[Centro de D-sarrollo Agropecuario, Zona Norte, Apartado .01, Santiago,
Repiiblica Dominicana)

Paper presented at the Caribbean Studies Association Conference on
Strategics for Progress in the Post Independence Caribbean, Saint Kitts,
1984,

Cassava. Cultivation. Cultivation systems., Inter-cropping. Research.
Development. Cultivars. Selection. Deterloration. Soclo-economic aspects,
Technology transfer. Dominican Republic.

A methodology for reverse transfer (or the channeiing of information from
the farm level to agricultural research centers) is explained and applied
to a casc study of cassava cultivators in northern Dominican Republic.
Reverse transfer is considered to be a necessary condition -for succesaful
agricultural research and development programs, especlally 1in countrics
with weak farmer's organizations and few resources for technology
generation. International research centers would be provided with much
needed information on Joral cultivation systems. (Fxtracted from author's
summary) JOO
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0461
23479 CARIBBEAN REGIONAL WORKSHO® ON TROPICAL ROOT CROPS, lst., JAMAICA,
1983. Rootcrops in the Caritbean: proceediags. Dolly, D., ed, St,
Augustine, Trinidad, University of the West Indies. Faculty of Agricul-
ture. 285p. Engl., 171 Reis., Illus.

Cassava. Cultivation. Plant brecding. Econumics. Diseases and pathogens.
Pests. Physiology. Nutritional requirements. Caribbean,

The papers presented at the Caribbean Regloral Workshop onm 7ropical Root
Crops held in Jemaica in 1983, arc given. Topics included ¢n cassava are
divided in the aveas of agronouy, plant breeding, economic considerations,
pathology and entomology, physiology and nutrition, postharvest considera-
tions, aad documents of difrferent countries (Dominican Republic, Jamaica,
Cuyana, and Trinidad and Tobago). The papers presented at this workshop
are recorded individually in this publication under the following consecu-
tive no.: 0327, 0338, 0344, 0457, 0474, 0476, 0484, 0486, 0439, 0492, 0497,
05C8, and 050?. (Summary by EDITEC, Trans. by M. de W.) JOO

0462
23243 TYNTRAL TUBER CROPS RESEARCH INSTITUTE. 1984, Annual Progress
Report 1983, Trivandrum, India. 142p. Engl., Sum. Hindi., Illus,

Cassava, Cagseava programs. Research. India,

Advances in research carried out at the Central Tuber Crops fesearch
Institute, India, during 1983 on root and tuber crops, namely cassava,
sweet potato, yams, arolds, and coleus, are presented. Plant breedinz,
cultivation. plant physiology, plant pathology, and postharvest technology
are highlighted. 1ndividual papers on these topics ure recorded in this
publication under the following consecutive no.: 0307, 0308, 0314, 0317,
0326, 0333, 0334, 0335, 0350, 0351, 0359, 0360, 036l, 0362, 0364, 0365,
0373, 0377, 0378, 0379. 0392, 0393, 0400, 0403, n405, 0406, 0407, 0408,
0410, 0411, 0440, 0441, 0443, 0444, 0450, 0463, 0464, 0477, 0483, and 0504,
(Summary by M. de W.) JOO

0463
23245 CENTRAL TUBER CROPS RESEARCH INSTITUTE. 1984, Cassava: salient
fertures. In . Annual Progress Report 1983. Trisandrum, India.

pp.8-11, Engl., Illus.

Cassava. Research. Plant breeding. Root productivity. Propagation. Cultiva-
tion. Cuttings. Storage. Fertilizers. Plant physiology. Composition.
Pruning. HCN content. Protein enrichment. Cassava starch, Processing.
Drying. Cassava African mosaic virus, Injurious mites. Resistance. Culti-
vars. India.

Rerults of studies on the effert oi early maturing cv., storage of cut-
tings, plaunting methods, use of fertilizers, sourcze-sink relationship,
composition, pruning, and resistanre to wa.er stress on cassava yleld are
glver, Advances ir cassava postharvest technology, especially 3CP produce
tion, chipping ard drying, and starch properties, are indicated. 1In rela-
tion to plant pathology, the resistance tn CAMD and spider mitea, and their
control, are mentioned. {Summary hy M. de W.) JOO
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0464
13244  CENTRAL TUBER CROPS RESEARCH INSTITUTE. 1984. Director's introduc-
tion, Iin + Annual Progress Report 1983, Trivandrum, Indis.
pp.1-7. Engl,

Cassava. Cassava programs. Research. India.

The history, objectives, organization, facilities, and major research
achievements of the Central Tuber Crops QResearch Ivstitute, India, are
presenied. (Summary by M. dc W.) JOO

0465
23747 CENTRO INTERNACICNAL DE AGRICULTURA " ROPICAL. 1985, Cussava Pro-
gram. Annual Report 1984, Cali, Colombia. Working Document no.l. 270p.
Engl.,, Illus,

Cassava. Cassava programs. Development. Developmental reseurch. Research.
Colombia.

Research activities carried out in 1984 by CIAT's cassava program and the
results obtaincd are presented., Topics fnclude physiology, soils and plant
nutrition, myccrrhizae, pathology, virology, entomology, germplasm
development, tissue culture, utilization, and economics. Iuternational
cooperation and iluprovement of cassava var. in Asla are also discussed.
Individual papers are recorded in this publicarion under the following
congecutive mno.: 0305, 0329, 0330, 0371, 0376, 0386, 0397, 0348, 0399,
0406, 0467, and 0468. (Summary by M, de W.) JOO

0466
23758 CENTRO INTERNACIOMAL DE AGRICULTURA TROPICAL 1985, Cassava
utilization. In . Cassava Program. Annual Report 1984, Cali,
Colombia. Working Document no.!l. pPp.219-248. Engl,, 1llus.

Cassava. Cassava programs. Storage. Deterioratiou. Roots. Temperature,
Analysis. Cultivars. Cortex. Plant tissues. Cooking. Organoleptic
evalvation, Plant respiration. Composition. Nry matter. Starch content.
Marketing. Irying. Solar drying. Precessing. Froductlon. F:onomics, Costs.
Ircome. levelopment. Compositc flours. wWheat flour. Cassava flour.
Colombia.

Cassava roc: storag2 rrials werc conducted on the North Coast, Llanos
Orientales, and Cauca, representing 3 caifferent zones of Colowbh'i: a
lowland area (1), a luwiand area with higher rainfzl? (2), and a high alt.
area (3), resp. Fresh cassava roots, treated or untrested with
thiabendazole, were stored for i or 2 wh. 4n polycthylene bags. In zone 1,
bags were stored under a protecting roof with free air circulation below or
in an enclosed room. 1In the lst case, acceptavly low losses were obtained,
while in che latter, losses due to both microblal growth and to internal
rotting were unacceptably high. In zorus | and 2 iniabendazole treatment
greatly recaced losses but in zone 3, treated roots had higher losses due
to microtial deterioratlon after only | wk. This deterforation was of
bacterial, rather than fungal, origir., Kesults of thiabendazcle residue
analysis showed that while tbe peel contained svlstantial amounts of
thiabendazole, the parenchvma or odible portion contained, regardless of
storage time prior to analysis, : mg/kg of recidues, which is well below
the max. permitted. In trials to detecmine the quality of stored roots,
cooked samples of fresh and stored roots of the same cv., were basically
similar for the cu.cumers, although stoced roots did taste sweeter and had
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a lesg acceptable external appearance. Fxpt. were conducted on root
respiration levels to determine if losses of starch and DM content due to
respiration were maintained at a low, constant level during storage;
plastic bag storage was found to ensure a low, constant respiration rate
during storage (3-4 wg CO,/g/day). The commnercialization of storuge
technology considering the f%tegratinn of tarmers, middlemen, and retail
groups 18 being envisaged. In root quaiity studies, 21 clores h&arvested at
7, 9, and 11 mo, were evalvated for cooking time, taste, and texture;
chemical analyses were performed as well. The ¢ mo, harvest produced the
best resuits with roots having, on the av., better taste/texture evalua-
tions and higher DM/starch ccntents then at the 7 and 11 mo. harvests.
Technical and economic data on the commercilal operation of the 7 drying
plants on the Atlantic Coast of Colombia, have been gathered. During 7
mo,, with a total of 4000 n” of drying floor, 2395 t of fresh cassava were
converted into 946 t dry cassava; therefore the conversion factor is 2.53 t
of fresh cassava to produce 1 t dry cassava. The process gave a nnt profit
of Col$740/t dry cassava. Tor the 1984/85 season the total no. of plants
is expected to be 20 with an estimated capacity to produce 4250 t dry
cassava/yr., A pilot plant, with a through circulatlon drier ccupled to a

flat plate solar air heater, was constructed at Betulla, Sucre, The
collgetor efficiency and the optimum Joading density wcre 637 and i50
kg/m~, resp. Trials to study the cuivinatlon of na.ural and through

circulation drxying systems were carried gui; . combined drying system will
require 200 m" of concrete floor for 6 m“ . drying bin. Investment costs
of the dlfferent drying systems are analyz:a. The evaluation of an indirect
coal-fired burner showed that to be thermally meore efficlent, it requires a
continuous operation. A joint CIAT/Instituto de Investigaciones Tecnold-
gicas (1LT)/U. del Valle wheat/cassava compesite flour project was under-
taken to determine the technical and economic condltions required for the
development of a rural CF industry in Colombia. The project is divided
into 3 basic research areas: economic evaluation, design ond develupment of
processing plant, and bakery product development. (Sumnary by M., de W.) JOO

0467
23759 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1985, Economics. In
. Cassava Program. Annual Report 1684, Cali, Colcmbia. Working
Document no.l. pp.249-268. Engl., 1lllus.

Cassava. (assava programs. Development. Economics. Marketing. Production,
Feeds ond feeding. Consumptlion. Income. Costs. Prices. Soclo-economic
aspects, Starch crops. Fresh products. Deterioration. Mathematical model.
Mexico. Colombia.

The infcrmation needs for planning and evaluarlon ol cassave projects are
presented, and the development of a framework ‘or the systematic collection
of information required is analyzed and discussed. The 3 main systeme
involved 1in 1integrated cassava development projects are: production,
processing and marketing, and utilization. Therefore, information on these
3 integrafring systems must be avallable for the successful establishment
and analysis of integrated cassava projects. For each system, the most
approplate 1information sources and their importance for management and
impact evaluation are summarized. The criteria taken into account for the
identification of the market segment for cassava as an animal feed in
Mexico are presented and discussed: absorption capacity of the different
markets, transportation costs, quality requirements of the different
segments, uctilization convenlence of cassava 1In the market segments
proposed, and the opportunity cost of the cassava used In a certain market
segment., Thc market segment which looks like the most attractive target is
the inclusion of dried cassava in feed mixing by iIntegrated producers.
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Considering these 2 main demand sectors, the potential production areas tor
cassava in Mexico were evaluated in collaboration with the Ingtituto
Nacional de Investigaciones Agricolas (INTA). At present, the Secretarfa
de Agricultura y Recursos Hidrdulicos (SARH) aud INIA are increasing their
research efforts in the arcas selected and have started 20 1iutegrated
projects to use cassava as animal feed. To understand more precisely which
factors are important in determining the differences in cassava consumption
between rural and vrban areas, and to percelve the implications this has
for cassava research, fresh cassava consumptrion, together with that of
several other starchy crops, was analyzed in the Atlantic Coast region of
Coloubia. Consumption levels, relative prices, incomes, and appreclation of
other properties were assessed among 320 households. The analysis of !2
different statements for each of the 5 crops allowed product propertiez to
be summarized as follows: (1) buying inconvenience, (2) intrinsic value,
{3) 1in-shop avsilabiiity, and (4) short-term price appreciation. Prelimi-
nary specifications of the linear regression model showved a negative
relation between the Intrinsic value and consumption; it appears that the
consumption 1s not longer determined by the appreclation of its intrinsic
value, but the appreciation is determined by the high consumption levels.
This characteristic was therefore eliminated frem the analysis. Data
shovwed that consumption of the crops studled is not highly dependent on
income, sand that availability 1s strongly and positively related with
cornsumption, as expacted. The negative sign of the short-term price
appreclation was also as expected; where consumers had the impression that
the price of a crop had risen, consumption had dropped. The buyiug
inconvenience factor had special relevance in the analyels since cassava,
the target crop for this research, scored a very high value and conse-
quently, its consuwmption was significantly reduced. Available evidence
suggests that cassava's buying inconvenience is strongly related with its
rapld poustharvest deterioration. Effective research to control thisg
adverse quality factor would decrease the present marketing costs of fresh
cagssava and reduce 1ts buying inconvenience. (Summary by K. de W.) JOO

0458
23748 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 985, International
cooperation. 1In - Cassava Program. Annual Report 1984. Ccali,
Colombia. Working Document no.l. pp.7-13. Engl,

Cassava. Cassava prograns. Pevelopment. Research. Drying. Plant breeding.
Cultivars, Germplasm. Phenacoccus manihoti. Injurious wites. Biological
control, Predators and parasites. Cultivatioa. Post~harvest technology.
Economics. Mexico. Panama. Brazil. Colombia. West Indies. Africa. Asia.

In March 1984, a workshop on the development of integrated cassava produc-
tion, processing, and marketing projects was held at CIAT and attended bv
top-level administrators of national research and extension programs of 5
countries of Central and South America and the Caribbean, As a resulr,
CIAT and the Instituto Nacional de Investigaciones Agrfcolas, Mexico,
produced a working document defining Mexican areus with greatest potential
for cassava preduction, processing, and marketing; Mexico established 20
drying plants. 1n Panama, CIAT and the Instituto de Investigacidn Agricola
Panamefia have collaburated closely on the lst phase of the development of
an integrated cassava drying project for animal feed. In Cuba, the selec-
tion of local var. and release of introduced var. and new hybrids, coupled
with improved cuttings productinn schemes and the wuse of the Colombian
system of prcduction, have had a dramatic impact on cassavu production, In
Colombia, under the Integrated Rural Development project for the production
of cassava chips for use in animal feed, the no. or commercial drying
plants increased to 20, Througli representatives of the Caribbean Agricul-
tural Research Deveiopment Institute, arrangements for [uture cooperatlion
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and germplasm exchange between CIAT and the English~spesking Caribbean
countries were m.le, CIAT also started making crosses to produce clite
pools of materials resistant to the greer. spidei mite and for the highland
cassava growing areas of Africa. The International Institute of Tropical
Agriculture (IITA), Nigeria, and C1AT agreed on sendiug CAMD-toler.unt
clones to CIAT, after passing through a quarantine period in the UK; at
CIAT, they can be crossed with mite-resistant materials and the progeny (as
sexual seed) returned to IITA for testing and seclection. Collection of
biological control agents in the Llanvs Orlentales of Colombia, followed by
studles at CIAT, have led to the identification of predators ard parasites
of Phenacoccus herreni and one of these was effective in the control of P.
manihoti in Africa. Simiiarly, Phycoseiid predatcry mites sent from CIAT
to IITA have been effective in controllirg green spider mites in prelimi-
nary fileld trlasls. TIITA and CIAT also agreed on the exchange of informa--
tion; CIAT will provide information on the techniques to control post-
harvest detcrioration of c. -va at the farm leval and IITA will collabo-
rate with CIAT's Cassava Nes ~tter and establish closer ties with CIAT's
Cassava Information Center. The workshop on the future potential of
cassava In Asla, corganized by CIAT and the Coarse Graius, Pulset, Roots and
Tuber Crops Centre and h2ld Zn Bangkok (Thailand) in June, 1984, recom-
nended research oun breeding, agronomy and cropping systems, postharvest
tachnology, and economics. (Summary by M. de W.) JOO

0469
22998 CERTRO INTERWACIONAL DE AGRICULTURA TROPICAL., 1981, Cassava. In
« CIAT in the 1980s. A long-renge plan for the Centro
internacional de Agricultura Tropical. Cali, Colombia. pp.5-6,13-39,
49-51,65-85,151-157,170~172,174,180-181. Engl., Illus.

Cassava. Cassava programs. Development. Sccio-economic aspects. Production,
Plant breeding. Germplasm. Cultivation. Income. Costs. Economics. Climatic
requirements. Tempervature. Rainfall data. Soll physical properties. Roots,
Storage. Drying. Sclar drying. Cassava meal. Follage. Cassava leaves
(vegetuble). Research. {olombia.

The long~range plan for CIAT's cassava program in the 1980s is given. The
selection of cassava from among diiferent alternative crops, the develop-~
ment strategles of the program, and the collaborative links it hes with
national programs are based on a detailed analysis of the sociceconomic
environment 1in tropical America and the goals that both CIAT and national
programs must achleve. The relative importance of cassava in tropical
Asjan and Latin American countries, production and demand situation 1in
Latin fwerica, production systems ard constraints are analyzed. Program
objectives are to: (1) develop germplasm and assoclatad cultural practices
that require low input levels and respond to 1mproved management in order
to increesse cassava production 1n areas where 1t 1is currently growm; (2)
develop germplasm and asscciuted management practices that, under interme-
diate levels of inputs, will lead to profitable cassava production on
acid, infertile soils of the lowland tropics; (3} develop systems that can
improve the utiilzation of cassava for direct or indirect human consump-
tion: (4) strengthen naticnal cassava research und development programs so
that they can perform more eff{ectively. Research strategics i1aclude
inrvestigation on techniques for fresii cassava storage, drying techniques
that imprcve the quality of the end product (CF or animal concentvates) and
reduce 1its cost, and the use of the whole plant. The international co-
operation stratz2gy 1s discussed; countries have been classilied into 4
categories according to thelr cassava fprogram development: advanced,
developing countries with strong national programs, developing countyies
with weak programs, and calorie~deficient countries uninterested in
casgsava. Program accomplishments (summary of 1969-80), projected program
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developments, future headquarter-based research staffing requirements,
outposted research staff (subtropics), and regional cooperation (asia,
Andean zone, the Caribbean, Central America, Mexico, and Africa) are
indicated. Finally, expected costs end benefits of CIAT activities are
analyzed. (Summary by EDITEC. Trans., by L.M.F.) JOO

0470
22068 CHAMDRA, S. 1979. Handling, storage, and processing of root crops
in Fiji, In Plucknett, D.L., ed., Small-scale processing and storage of
tropical root crops. Boulder, Coloradc, Westview Press. Westview
Tropical Agricultural Series no.l., pp.53-64. Engi., Sum. Engl., 9 Refs.,
I1lus.

Cassava., Root crops. Storage. Processing. Cassava chips. Cassava starch.
Animal nutritionm, Cultivars. Root productivity., Production. Ecounomics.
Fiji.

In Fiji, small-scale processing of the trcpical root crops (ginger, taro,
and cassava) 1s carried out on a very liwmited scale by only 1 or 2 firms;
products 1nclude cassava chips and cassava starch. Some assuclated prob-
lems are high wagc rates which reduce the viability of the industries,
irregular supply of raw materiale to the factorles, a high degree of
variability in the raw materials which affects the quality of the final
product, high priees of some crops which results in high cost production
and marketing, wunavailability cr dgnorance of appropriate processing
technologies, and lack of basic researct in food technology. To resolve
some of these problems, a food processing lab. Is to be established with
the Dept. of Agriculture to conduct rcesearch on ways of utilizing and
prescrving tropical roots and other crops grown in Fiji. Hopefully, re-
search results will be used by the private sector to establish new pro-
cessing irndustries in the country. (Author's suwmary) JOO

0471
21496 CHAVES, I1.C.P. DE V.; SILVA, J.A.B. DA; CHAVES, L.C.V.; LEZDKAINS,
R.; MARKUS, V.R. 1978, Sistema agroindustrial da mandicca no Estado do
Rio Grande do Sul. (Agroindustrial system for cassava in the state of
Rio Grande do Sul). Porto Alegre, Brasil, Secretaria de Coordenacao e
Planejamento. Fundacao para o> Desenvolvimento de Recursos Humanou.
Caderno de Agroindistria no.l3. 166p. Port., 13 Refs,, Illus.

Cassava. Cultivation. Soil requirements. Climatic requirements. Prcpaga-
tion. Cultivars. Uses. Pest control. Root productivity. Production, Costs.
Tndustrialization., Cassava starch. Facrtories. Alcohcl. Technology. Pro-
cessing. Fermantation. Marketing. Consumpiion. Trude. Brazil,

The situation of the state of Rlo Grande do Sul (Brazil) 1in relation to
national cassasa production is reviewed and 1its effect on agroindustry is
discussed. The agronomic characteristics of cassava, 1ts productiun and
procduction costs, yileld, and vtilization are presented. A potential region
for expanding cassava cultivation and the creation of a cassava alcohol
agroir® :try arc descrived; the process 1s indicated in deta’l. Marketing,
trade nd comrercialization of cassava and cascava preducts are analyzed.
(Suuma ; by M. de W.) J00

0472
24002 DAPHNE, F. 1384. Community organizatior rhrough cassava preduc-
tion: towards a mobilization of the South African peasantry. In
Symposium of the International Society for Tropical Root Crops, 6th.,
Lima, Peru, 1983, Proceedings. ILima, International Potato Center.
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pp.213-217, Engl.,, Sum. Engl., 2 Refs., Tllus. [Univ, of Zululand,
Private Bag X1001, Kwa Dlangezwa 3B66, 3outh Africa}

Cassava. Develoupment. Climatic vequirements. Soclo-economic aspects.
Technology. Technology transfer. South Africa.

A rural development program geared to the application of CIAT cassava
technology 1o peasant farminyg systems in South Africa {s examined. A brief
history of land allocation and the colonization of Zulutand s prescnred.
An analysis of the tribal authority system, used by the British and adepted
by the ceatral government of South Africa as a form of contrul, shows this
system to be a nindrance te development. The manner in which the cassava
developuent program 1s being conducted aims at not only improving agrieul-
tural produ:tion but also at acting as a catalyst for organicational
development. A considerable degree of organization has becu achieved in
the 18 mo. duriag which the project has been running. The strategy adepted
in this project, community organization through physical programs, could he
applied with other crops and In other parts of the world., {(Autho's sum-
mary) JOO

0473
23460 DE LA RIVE BOX, B. 1982, Casaberas y arroceras: lnforme preliminar
sobre estudio de casos. (Casave producers and rice growers: preliminary
casc study report). Santiago de los Caballerus, Repiiblica Dominicane,
Centro de Desarrollo Agropecuario. Serie lnvestigacién Agro-Soclolégica
socbre Yuca y Arroz. 18p. Span., 19 Refs. [Centro de Desarroilo Agrope-
cuario, Zona Norte, Apartado 700, Santiago, Repiiblica Dominicanal

Cassava. Casave. Processing. Labour. Socio-ecoromic aspects. Rice. Cuitiva-
tion. Income. Economics. Nominican Republic,

Rural women's participation 1in casave production and rice cultivation in
the regions of La Sierra and El Pozo de Nagua, Deminican Republic, resp.,
was studied. In both places and jobs, women work for economic reasons. In
the case of casave producers, working condivious are very hard and the
technological changes introduced have only favored men, whn arve in charge
of pressing the cassava before it 1is burned by women. in both regions,
women wish to have ocher stable and better paid work alternatives. Tech-
nological improvements of the process that would improve working conditicns
for vwomen and prevent the disappecrance of this tradition are emphanized,
Case studies are included. (Summary hy M. de W.) J00

0474
23485 FARQUHARSON, N, 1984, ‘rends In root crop procduction in Jamaica -
1972 to 1932. Tn Dolly, D., ed. Caribhean Regilonal Workshop on Tropical
Ro-t Crops, lst., Jamaica, 1983. Roctcrops in the Caribbean: proceed-
ings. St. Augustine, 1rinidad, Universitv of the West Indies. Faculty of
Agriculture. pp.129-135. Engl., 1llus.

Cassava. Production. FEconomics. Root crops. Costsa. Prices. Climatic re-
quirements, Development. Trade. Mathematical model. Jamaica.

Production trends of the most commonly grown root crops in Jamalca., among
them cassava, during 1972-82 are presentcd and a brilef overview of trends
in world production and in the Caribbean 1s glven. The maln producing
areas are 1dentified to {llustrate the spatial production pattern in
Jamaica and the annual and quarter{y production patterns for the considered
period to indicate seasonal fluctuations. Some of the wain factors that
influence production are identified as well. 1In the case of ca<cava, the
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reglon of Saint Elizabeth produced approx. 25% in 1975 and 1980. Cassava
only represented 11% of the total root crop production during this period;
cassava production increased 28%, but yields decreased 8%. The largest
cassava production occurs in the Jst and last quarters of each yr (Dec, and
March). The main factors that affect production trends, other than agro-
nomic ones, include rainfall, a good price the previous year, the currveant
retail price of the crop, and the imports of agricultural products, espe-
cially rice. When analyzing these data in the regression equations, it was
found that only in the case of cassava was there a relatively good fit,
Rainfall was the most important factor and statictically significant in the
determination of the ar~unt harvested. A negative correlation between the
amount harvested and the cost of producticn was seen. Production trends
up to 1987 are given. The policles suggested for s stable grovth 1in
production include ar increase in productivity, a decrease in the cost of
production/production unit, and an incressed price at the farm level to
increase production, more loans to smail producers, and a study of the
effects of imports of other food crops. (Summary by M. de W.) 100

G475
23094  FEDERACION NACTONAL DE CAFETEROS DF, COLOMBIA. PROGRAMA DE DESARROLLO
Y DIVERSTFICACLON DE ZONAS CAFETERAS. 19873, Programa de produccidn y
comerclatizacidén de yuca en zona cafetera. (Cassava production and
cormercialization program in the coffee growing region). Bogotd. 33p.
Span., 11lus.

Cassava. Cassava programs, Development., Cultivation. Cultivars. Climatic
requirements. Soil requirements, Cuttings. Land preparation. Fertillzers.
Weeding. Pruning. Injurious insects. Injurious mites. Xanthomonas
campestris pv. manihotis. Deterioration. Roots. Rosellinia. Harvesting.
Income. Marketing. Trade. Rescarch. Colombia.

The cassava project of the Federacién Naclonal de Cafeteros de Colombia is
described. lts objectives are to promote cassava production with the
presert technology, increase the income return of the crop, prevent cassava
cultivation on ridges on slopes higher than 5%, and encourage agroindus-
trial alternatives for cassava in specific zones of the country with more
comparative advantages. The project will he basically carried out in the
pledmont regicn of the Llanos Orientales, without neglecting the programs
in the reglon of Viejo Caldas and northern Valle. The importance, produc-
tion areas, beneficiaries of the project, production techniques (climate,
solls, wvar., sced selectioa and treatment, land preparation, planting,
fertilization, weeding, pruning, pests, alseases, harvesting, crop rota-
tion), income return, marketing and commercialization, 1Instituticnal
support, research needs, and the national quinquennial plan 1984-88, are
mentioned. (Summary by EDITEC. Trans. by M. de W.) JOO

0476
23490 FORDE, B. 1984, Root crops in Guyana. In Doliy, D., ed. Caribbean
Regional Workshop on Tropic.al Root Crops, lst., Jamaica, 1983, Rootcrops
in the Caribbean: proceedings. St. Augustine, Trinidad, University of
the West Indies. Faculty of Agriculture. pp.233-237, FEngl., 1! Refs.
[Pept. of Crop Sclence, Unlv. of the West Indies, St. Augustine,
Trinidad]

Cassava. Root crops. Cultivation. Soil physical properties. Cuttings.
Fertilizers. Herbicides. &ilba perezi. Erinnyis ello. Pheracoccus manihoti.
Vatiga 1illudens. Thrips. Cecldomyiidae. Atta. Cultivars. Uses, Cassareep.
Cassava starch. Cassava flour. Feeds and feceding. Swine. Composite flours,
Wheat flour. Guyana.
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The situaticn of root crops in Guyana, thc most important being cassava,
sweet potato, yam, tannia, and taro, is briefly summarized. Cassava has
received major emphasis over the past 8 yr. Cultural practices are
indicated, and among the most important pests, Silba perezi, Erinnyis ello,
Phenacoccus wanihotd, Vatiga {lludens, Corynothrips stenoptervs,
Latrophobia brassilliensis, Atta spp., and Acromyrmex spp. stand out. The
Guyanese cissava germplasm collection currently has 63 cv. from Puerto
Rlco, Colombia, Brazil, and Cuyana. As a result of cv. ¢valuations, the
multiplication of propagation material and the distribution of promising
materials to the farmers were initiated. A stem cutting machine and a
3-row planter have been develuoped. Soaking cassava cuttings in a 0.3%
wonocrotophos solution for 12 h before planting is recommended. Financial
resources are the main constraint to research and development of cassava.
Cassava 1s used in the production of ¢ .ssarcep, flour, and starch, and as a
feed for pigs. CF, criginally produced to be mixed in composite flours, is
being used in the bauxite/Al plants. (Summary by EDITEC. Trans. by M. de
W.) JOo

0477
23280 GADEWAR, A.U.; ANANTHARAMAN, M.; RAMANATHAN, S§. 1984. An experi--
mental study of external and internal motivation on adoption behaviour
of small farmers. 1In Central Tuber Crops Research Institute. Annual
Prcgress Report 1983, Trivandrum, India. pp.61-62. Engl.

Cagsava. Cassava programs, Developnent. Cultivation. India,

The effectiveness of the extension approach was assessed in one of the
predominant cassava growing districts of Kerala, India. 1t was found that
70Z of the faruers had medium to high mass media exposure, 55% had reguler
contact with the extension agcats, and 65% had a reasonable knowiedge
of cassava cultivation. None of the farmers reported the use of any plant
protection measures. (Summary by M. de W.) .JOO

0478
21184 GARCIA V., L.G.; KINCON A., H. 1976. Produccidn y mercadco de la
yuca en los departamentos de Caldas, Quindfo y Risaralda. (Production
and marketing of cassava in the departments of Caldas, Quindfo, aud
Risaralda). Tesis Ing. Agr., Manlzaiew, violombia, Universidad de Caldas.
201lp. Span., Sum. Span., 82 Refs., illus,

Cassava. Cultivation. land preparation, Flanting. Cuttiugs. Cultivars.
Spacing. Timing. Fertilizers. Weeds. Weeding. Injurious Insects. Injurious
mites. Bacterioses. Mycoses. Insect control, Mite control. Disease control.
Harvesting, Production, Marketing., Packaging. Distribution, Costs,
Colombia,

Cassava production and marketing in the departneuts of Caldas, Quindio, and
Risaralda (Colombia) were studied. Based on preliminary surveys and
interviews to producers and wholesalers, it was determined that the main
cassava producing municipalities are: Chinchinid, Palestina, and Viterbo in
Caldas; Armenia, lLa Tebaida, Montenegro, and Calarci in Quindfo;  aud
Pereirus in Risaralda. Most of the farmers own the lund and a goud technical
level 1s used in cultivation. Chiroza Gallinaza is the wmost cultivated
var. Av. production/ha in this area ic higher than the national av. (23.72
and 10,00 t/ha, resp.). Wholesalers purchase the growing crop and assume
collection, packaging, and transportation cnsts. The production satisfles
the regionasl demand and great amouats of the product are sent tn Bogota,
Cali, and Medellfn markets, Merchants avoid crop losses through selection
and classification. (Author's summary. Trans. by L.M.F.) JOO
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0479
23172 JEFFERS, J.P. 1982, Cassava rescarch and development project.,
Rarbados, West Indlcs, Inter-Americen Institute for Cooperation on
Agriculture. 9p. Engl.

Cassava. Cassava programs. Development., Composite fleours. Cassava flour,
Wheat flour. Cultivacion. Processing. Costs. Fconomics. Barbados.

The 1978-82 cassava research and development preject In Barbados 1s de-
scribed. 1Its objectives are to: stimulate the production of cassava in
marginal lands of the island (St. Philip, Christ Church, St. Veter, and St.
Lucy); reduce wheat imports by manufacturing a composite flour composed of
90% wheat and 10% CF; provide o cheaper raw materizl which wich the use of
additives can be used as a livestock feed and thus help reduce foreign
exchange spendiug; and provide raw material for any agro-based 1industry
which 1s economically feasible, For each phase of the project (phase
[-1978, phase 11-1979, and phase 111-1980-82), che programs and firancing,
and required infrastructure and personnel are given. (Summary by EDITEC.
Trans. by M. de W.) JOO

G480
22767 KHAMOUI, T. 1984. Cassava for feed un Guam: review and analysis,
Guam, University of Guam. Agricultural Experiment Station. Technical
Report. AES Publication no.33, 36p. Eugl., Sum. Lngl., 56 Refs.

Cassava. Roots. Cassava leaves (vepetable). Animal nutrition. Feeds and
feeding. Trade. Prices. Costs. Froduction. Guam.

A literaturc revicw on the use of cassava rools and leaves for feed 1is
presenced, and cassava trade, prices, and products In Guam are discussed.
Costs of {ocal production and of cassava imports, particularly f{rom
Thatlland, are analyzed. Tn order to substitute the maize imports with
cassava, the coustruction of a feed mill s necessary. (Summary by M. de
W.) a00

0481
23107 OSPINA P., B.; BEST, R. 1984, Manual de construccidn y operacién
de una planta de sccado natural de yuca. {Guide for the construction
and operation of a natural cassava drying plant). Cali, Colombia,
Centro Internaclonal de Agricultura Tropical. S54p. Span.,, Illus. [CIAT,
Apavcado Aérec 6713, Cali, Colombiz]

Cassava. Cassava chips. Solar drying. Processing. Development. Costs,
Production. Colombia.

The principal aspects that should be considered when consﬁructing the min.
infrastructure necessary for a cassava plant with a 500 m drying surface
and 1 capacity to dry 6 t/wk. are described in detail, in additlion to the
equipment (scalcs, chipper, and metor), and implenents and tools (wheel-
barrows, rvakes and shovels for collecting chips, plastic shects, and
packing materials, among others). The steps and matercials Involved In the
construction of the drying surface, chipping area, and storage warchouse,
and in the fencing off of the drying surface, are specified. Organizational
and operational aspects of the plant are discussed as well as plant ontput,
Factors detcrmining the appropriate dimensions of a cassava reot drying
plant, {including cassava production in the area, prevailing climatic
conditiocns, and amount of drled cassava to be produced, are indicated.
Diagrams of the infrastructure of a natural drying plant, its cost as well
as others invoived in the process, are given. (Summary by FDITEC. Trans. by
L.M.F.) JOO
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0482
22983 OUSPINA P., B, 19837 Aspectos pricticos y de ingenierfa en la
construceidén y operacidn de plantas de secado natural de yuca. (Engi-
nearing and practical aspects in the construction and operation of
natural cassava drying plants). Cali, Colombta, Centro Internacfonal de
Agricultura Tropical. 20p. Span., !llus. |CIAT, Apartado Aéreo 6713,
Cali, Colombla]

Cassava. Cassava chips. Drylng. Development. Costs. Water content. Dry
marter. Colombia.

The principal aspects that should be taken {nto account when constructing
the min. Infrastructure necessary i{or a natural cassava drying plant
(instailations, equipment, and tools) are svmmarized. The steps followed
in the bullding ot the drying floor, the chipping area, and the storage
warehouse are given in detail., The need to fence off the drying area is
indicated. 1llustrations on the Installations are inciuded and the costs
and theoretical aspects of the control of MC of cassava chlps by a
proximate method are annexed. (Summery by EDITEC, Trans. by L.M.F.) JOO

0483
23279 RAMANATHAN, S.; ANANTHARAMAN, M.; LAKSHMI, K.R., 1984, Constraints
in the adoption of nigh yielding cassava varieties. 1In Central Tuber

Cvops Research Institute. Annual Progress Report 1983, Trivandrum,
India, p.61. Engl.

Cassava., Cassava programns. Development. Costs, Marketfng. FEconoumics,
Technology. Cultlvars, Hybrids. India.

Data coliected in 1983 from farmers participating in the lab.-to-land
program and from nonparticipant farmers, in Tamil Nadv, India, show that
the most importaut comstraints for the adoptlen of high yielding var. are
high costs of cultivation. inadequate Industrial cexploitation of cassava,
and lack of a proper marketing system. Recommendat{ons to solve these
problems are given. (Summary by M. de W.) J0OO

0484

23484 RANKINE, '..B. 1984, Towards the development and design of an
appropriate strategy to improve production and productivity in the root
crop industry of the Commenwealth Caribbeen. In Delly, D., ed.
Caribbean Regional Workshop on Tropical Root Crops, lst., Jamalca, 1983.
Kootcrops In the Caribbean: proceedings. St. Augustine, Trinidad,
University of the West Indies. Faculty of Agriculturce. pp.117-127.
Engl., 10 Refs. [Dept. of Agricultural Economics & Farm Management,
Univ. of the West Indies, St. Augustine, Trinidad]

Cassava. Root crops. Production. Development. Keonomies., Carlbbean.

1ssues involved in the development and design of an appreopriate strategy to
inprove root crop production, among them cassava, in the 14 English-speak-
ing rountries of the Commonwealth Carvibbean, are discussed. These im-
provements refer to increased production and productivity, higher income/
profit levels of the producers, reduced unemployment, scelf-sufficiency In
fcod supplies, improvements In food security, conservation of forelgn
exchange earnings, and strengthening of the bonds between agriculture and
the rest of the economy. After analyzing the performance of the root crep
industry and the advances In reot crop rescarch in the regien, the elements
of the strategy are discussed, and the conditions necessary for its
achievement and the factors that have not alluwed these conditions to be
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wet, are indicated. A commodity-vriented approach 1s suggested as the
basls of a strategy to be adopted. A resource allocation model which
allows for a clear definition of specific objectives 1s analyzed. Assuming
that the analytical model proposed gives positive signals to proceed with
large-scale research on root crops, then such activities should proceed
within an fascitutional tramework that: (1) fosters coordination, monitor-
ing, and continuous evaluation of all research activities; (2) possesses
the required flexibility to disseminate cthe results to farmers and 1incor-
porate feedback into the general work program; (3) mobilizes and maunages
the financial resourcee requirea cto operate the program; and (4) provides
leadership that would iuspire confidence foward the developmeat of viabie
enterprises based on tropical root and tuber crops. (Summary by EDITEC,
Trans. by M, de W.) JOO

0485

23017  RICHTER, N.M.; ADAMS, R.1. 1984, Competitividade da producao de
cana-de-acucar e mandioca para fins energéticos em duas regioes do Ric
Grande do Sul. (Production competition for energy fuel purposes between
sugar cane and cassava in two regions of Rio Grande do Sul). In
Gorgatti Netto, A.; Cruz, E,R. da. Experiencia brasileira de pesquisa
ecenomlca ¢m energla para o setor rural. Braslilia, Empresa Brasileira de
Pesqulsa Agropecudria. Departamento de Estudos e Pesquisas. Documentos
no.ll. pp.117-121. Porr., Sum. Port., Engl.

Cassava. Alcokol. Production. Development. Economics.

Feasability of alechol produczion within the state of Rio Grande do Sul,
Brazil, wvas cvaluated. Results showed that alcohol from sugur cane as well
as from cassava can compete with gasoline. This production of alcohol
could also contribute to regional development and increase the demand for
labor wlth no detriment of food production. (Fxtracted from author's
summary) JOO

0486

23492 ROBERTS, L.B. 1984, The potential for large-scale tropical root
crop production in the Commenwealth Caribbean with specific reference to
Trinidad and Tobago. In Dolly, D., ed, Carfbbean Reglonal Workshop on
Tropical Root Crops, lst., .Jamaica, 1983, Rootcrops in the Caribbean:
proceedings. St. Augustine, Trinidad, University of the West Indles,
Faculty of Agriculture. pp.255-263, Engl., 28 Refs. [Food & Agriculture
Corporation, 17A Wriphtson Road, Port-of-Spein, Trinidad]

Cassava. Root crops., Climatic requirements. Soil physical properties.,
Cultivatlon. Laund preparation. Planting. Tining. Cuttings. Cultivars,
Fertilizers. lonsect control. Mite control. Disease control, Harvesting.
Trinidad and Tobago.

The waln facturs that should be taken into accourt ¥n large-scale tropical
rocl erop production, awong them cassava, in the Commonwealth Caribbean are
revieved, Temp., solar radlation, day length, rainfall, soil texture and
pl are briefly discussed. In relation to crop management, the following
are discussed: land preparation; planting wmaterial, time, and system; cv.,
selection; fertilizer application; crop protection against weeds and
diseages; and harvesting. The edaphoclimatic situation of Trinidad and
Tobago is brictly described and its possibilities for root crop production
are analyzed. The feavilility of large-scale root crop production in the
region is iIndicated and it s recommended that the existing mechanical
planting and harvesting techniques be improved. Other research efforts
that are requlred include the selection or development of suitable cv., the
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development of economical and effective crop protection measures, and the
determination of optimum plant populations and adequate fertilizer use.
(Summary by EDITEC., Trans. by M. de W.} J0O

0487

23458  RCSEBOOM, H. 1983, Almiddn v harina de yuca amarga: LQué cuesta y
quién puede comprar? {(Bitter casrava starch and flour: how much does 1t
cost and who can huy 1t?). Seantiago de los Caballeros, Repiblica
Dominicana, Centro de Desarinallo ngropecuario. Serie Investigacidn
pgro-Sociolfgica sobre Yuca y Arroz. 17p. Span., 7 Refs, [Centro de
Desarrolle Agropecuario, Zona Norte, Apartado 700, Santiago, Replblica
Dominicanal

Cassava. DBitter cassava. Cassava flour. Cassava starch. Whcat flour,
Cemposite flours, Costs. Prices. Ecenomics. Uses. Dominican Republic.

A report is glven on the prices of bitter cassava starch and flour, the
possibilities of selling these products in the Dominican Republic, and the
calculations of the production coets of these products. tCalculations
indicate that raw material is the factor that most affects costs (62% for
both products) and that the % of starch and {lour obtained 1s a very
important factor for the price of both products. Although 1t is technical-
ly possible to substitute imported wheat flour with cassava flour up to
20%, the possibilities of selling cassava starch or flour to the Dominican
mills are llmited by the relatively high prices of the products, However,
cagsava starch has several industrial applications as human food, animal
feed, thickener, agglutinogen, stabilizer, and glue. (Summary by EDITEC.
Trans. by M. de W.) J00

0488

23459 ROSEBOOM, H. 1983, Do ynca amarga a casabe; un estudio econdmico
sobre el mercadeo y la elaboracién de la yuea amarga en el drea de
Moncidn. (From bitter cassava to casove; an cconomic study of the
marketing and elaboration of bitter cassava in the Moncidn area).
Saatiago de los Caballeros, Repiiblica Dominicana, Centro de Desarrollo
Agropecuario, Serie Investigacldn Agro-Socioldgica sobre Yuca vy Arroz.
93p. Span., 10 Refs., lllus. [Centro de Desarrcllo Agropecuario, Zona
Morte, Apartado 700, Santiago, Reptiblica Dominicana)

Cassava. Bitter cassava. Cultivars. Cultivation. Timing. Planting. Harvest-
ing. Distribution. Costs. Production. Marketing. Prices. Factorles., Casave.
Processing. Peeling. Washing. Rasping. Pressing. Drying. Packaging. lncome.
Trade. Dominican Republic.

The preduction of bitter cassava (cultural practices, var., cultivated
area, costs), and the marketing (producers, middlemen, buyers, transp.rta-
tion, prices), and processing of casave In the Moncidn reglon, Dominican
Republic, are described in detail. Tables with the costs of production of
the raw material and of thz establisbment of a casave factory are included.
(Summary by M. de W.) JOO

0489
23491 SEESAHAI, A. 1984, Root crop production in Trinidad. In Dellv, Do,
ed. Caribbean Regional Workshop on Tropical Root Crops, lst., Jamaica,
1983. Rootcrops in the Caribbean: proceedings. St. Augustine, Trinidad,
University of the West Indies. Faculty of Agriculture. pp.245-249.
Engl., 12 Refs. [10 Carcni North Bound Road, Centene, Trinidad]
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Cassava. Development. Production., Root productivicy. Root crops. Research,
Trinidad.

Domestle production and research on and development of root crops, among
them cassava, {n Trinidad are briefly described. Root crops only represent
0.59% of the tocral land arca of Trinidad, less than 0.30% of crhe arable
land, A preliminary Investigation on the substitution of imported live-
stock Ingredients, using cassava as a possible cartohydrate scurce, has
been proposed. The econstruints in reot e¢rop research include financial
resources and wnefficient coordinatiou of research and developrient atforts.
Further agronomic research is required in terms of Jand preparation, high
ylelding imp:oved var., and fertilization, as well as a careful survey or
fasecrs and dlseases. Efforts should focus on the development of harvest-
Ing aids tor both small- and large~scale cassava producers. Markets have
to be controlled to aveid overproduction. Recommendations for processing
several root crops into flour, chips, and snack foods must be carried out,
Flnally, 1t is recommended that farmers presently involved in root crop
production be {dentiried und that a system for coutinuous monitoring of
changes and agronomic problems which impede {ncreased yield be established.
(Summary by EDLTEC. Trans. by M, de W.) JOO

0490
23706 LELLERS, S.G. 1984, Diet patterns and nutritional intake in a
Costa Rican cowmmunity, fenlogy of Food and Nutrition 14(3):205~218,
fngl., Sum. Engl., 20 Refs., 11lus, [Anthropology Dept., Washington
Univ., St. Louis, MO 63130, UsA]

Cassava, Human nutrition. Diets. Food energy. Economics. Productilon,
Developuent. Costa Rica.

Data from a survey of 26 family farm households, rega:ding diet patterns in
Custa Rica, were analyzed for energy &nd nutsitienal cuntent; budget and
farming sctrategies were also evaluated. Energy intakes were found to be
most limdted 4n rzlacion to reconmended intake. The diet staples, rice and
beans, provided the largest caloric share while a signlficant proportion
was supplied by eane sugar. While houscholds varied considerably 1in the
purchase, or home grovlng, of different foods, preduction of cash crops is
shown to be advantageous (n relation to subsistence production. The burden
of food subsidles on the national economy may shlft that arrangement and
traditional carbohydrate sources (taro, cassava, maize, and bananas) might
take on rewewed imporiance. (Author's sutmary) J00

0491
23734 SKISILPAVONGSE, K. 1984. Agricultural policy. Bangkok Bank Monthly
Review 25(4):132-139, Engl., I1llus,

LCassava, Rice, Malze, Trade. Economics. Development . Thailand,

Yhile rice poliey In Thailand hias been gradually adjusted over the lest
decade, other principal agilcultural experts, with the exception of rubter,
have gone through drastic policy changes only in the last 2 yr. In Nev.
1982 the government signed a 5-vr bilateral agteement with the EC limiting
cassava export vol. at 5.500 MT in 1982 and it was to be reduced to an av.
annual ceiling of 5.250 and 4.725 MT during the period of 1983-84 and
1985-66, vresp., With the exception of the taploca pact, which Thailand was
pressured into signiug, the ehift in policy was brought ahout because
enstly price sumport programs were ineffective and because of the private
sector free-trade advocates' strong criticism of government export control
measurcs whilch achicved their goals in regulating exports but created
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market distortions. Frea trade seems to be the only means by which
Thailand cou resdi). respond to the [{ast changing inteinatiopil tuude.
(Extracted from summary by World Agricultural l.orurics and Rural Sociology
Abstracts) J0O

0492
23488 SUZMAN, L. 1984, The ecouncmic dmportance of <troplcal root crop
predurtion in the Dominican Republic. in Dolly, D., ed. uvaribbean
Regional Workshop or. Tropical Root Crops, lat., Jamaica, 1983. Rcotcrops
in the Caribbean: proceedings. 5t. Augustine, Trinidad, University of
the Wost Indies. Faculty of Agriculture. pp.219-221. Engl. [Depto. de
Cultivos de Ralces y Tubé.culos, Oficina del Ministerio de Agricultura,
Santo Domingo, Republica Dowlnicanal

Cassava., Cultivars. Rcot crops. Production, Research. Economic<. Domiuican
Republic.

Economic aspects cof the tropical voot crep production in +-he Dominican
Republic are briefly summarized. Iu vol., cassava has occupled the lst
place during the pe.iod 1973-80, with an approx. production of 175 t in
1973 and of 90 t d1u 1980. The institucional logistic support and some
economic considerations are summarized and the research entities are
mentioned. Regarding the latter, cassava has received the greatest support
and there are sevcral projects which utilize var. introduced from CIAT,
highlighting CMC-40, to satisfy the increasing demand fur cassava as a vaw
material in the agroindustry. (Summary by EDITEr., Trans. by M. de W,) JOO

0493
24000 SYMPOSIUM OF THE INTERNATIONAL SOCLETY FUOR TPROPICAL ROOT CROPS,
6th., LIMA, PERU, 1983, Proccedings. Lima, International Potato Center,
672p. Engl., Tllus.

Cassuva, Root crops. Development. Research. Cultivation. Plant breeding.
Composition. Entomology. Diseases and pathogens, Post-harvest technology.
Industrialization. Propagation. Tissue culture. Peru.

Original reseavrch pavers, updates on procedures, literature reviews, and
survey reportc, precented at the Sixth Symposium of the International
Society for Tropical Root Crops 'ield in Lima, Peru, are g.ven. Crops
covered include aroids, cassava, potato, cweet potato, and yam. Areas
wovered were agronomy, botany, breeding, foed quality and chemical composi-
tion, plant protection, postharvest aspects, und propagation and tissue
csulture. The papers related with cassava, presented at this symposium, are
recorded individually in this publication under the following consecutive
no.: 0312, (313, 0315, 0320, 0323, 0339, 0346, 0348, 0349, 0357, 0358,
0366, 0374, 0380, 0383, 0395, 0402, 0404, 0424, 0429, 9447, 0451, 0456,
0472, 0502, 0503, and 0506. (Summary by M. de W.) .100

0494
22076  WALTERS, P.R. 1979, The effects of transportation and government
policies on international trade in root crop products, especlally
cassava. In Plucknett, D.L., ed. Small-scale processing and storage of
tropical root crops. Bouldev, Colorado, Westview Press. Westview
Tropical Agricultural Series no.l. pp.450-461. Engl., Sum. Engl.

Cassava. Pellets, Cassava starch. Development. Trade. Distribution. Feeds
aud feeding. Marketing. Economics. Thailand. Indonesia.
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Cassava enters international trade in ? mein forms: as pellets for use in
animal feeds and ae starch for ve.: in both the food ard nonfeos! secztors.
Thailand is the wajor world exporter of both these products., While the
export of Thi! pellets bas increased rapidly Jue to raverasle EEC regula-
tions and advances in transportation, etu=:h expsrte to the 2 major mark -ts
have etagnated due te governmenc policies in Japan and transport difficul-
ties to the USA. The trade in pweet potato slices to EEC 1s also compared
with the Thai cassava pellet trade. These csace studies highlight ¢the
problems in developing international trade in root crops, the necessity for
thor~ugh market research, and the need for adequate transps-t fanilities
and clear government policies in the exporting cnuntries, Becavse of the
difficulties in developing 1international trade in both the s1imal feed
ingre ‘ent and starch markets, producers of tropical roo: creps should
Aormally concentrate ou their domestlc markets, (Avchor's aummary) JOO

0495
22009 WATSON, J. 1975, Iwporting root crops from the South Pacific
islands for New Zealand marknts, 1o Plucknett, D.L., ed. Small-s.ale
processing and storage of tropical root crops. Beulder, Colorado,
Westview Press, Westview Tropical Agricultural Series no.l. pp.151-165,
Engl., Sum. Engl.

Cassava. Root crops. Taro. Trade. Costs. Prices. Oceaula.

The history of importing tare and other tropical root crops such cs
tarotaura, yams, ta'amu, kape, and cassava in New Zealand goes hand to hand
vith the increasing no. of Polynesian jmmigrants from Tonga, Samoe, ¥iji,
aud Rarotoaga. Shipment, pests and diseases, and marketing of taro are
described and the di:ficulties of seliing fresh cassava because of its
rapid deterioration are discussed. (Summary by M. de W.) J00

0496

23453 WIERINGA, “. 1984, Yuqueros en Amapola: un estudio sohre la
organizacién soclo-econdmica de una comunidad productora de yuca en la
RepGbllica Dominicana. (Cassava producers in Amapola: a study of the
socloeconomic organization of & cassava producing community in the
Dominican Republic). Santiago de los Caballeros, Repiiblica Dominicana,
Centro de Desarrollo Agropecuario. Serie Investigacién Agro-Sociolégica
sobre Yuca y Arroz. B87p. Span., 15 Refs., Illus. [Centro de Desarrollo
Agropecuaric, Zona Norte, Apartado 700, ..ntiago, Repiblica Dominicana)

Cass.va. Cultivars. Histury. Cultivation. Cultivation systems. Land prepa-
ration. Planting. Weeding. Harvesting. Inter-cropping. Production. Socio-
economic aspects. Economics, Costs. Labour. Marketing. Trade. Dominican
Republic,

The socloeconomic organization and the existence and functioning of
farmers' associaticns in = cassava producing community located 1in the
Espaillat province, Dominican Republic, were studied. The region 1is
described geogrzphically, socjally and economically, and a brief history of
the agriculture in the reglon 1s presented, Cassava, which economically is
the most important crop in the region, was lst planted for marketing in the
40's, and presently 1is cultivated more for marketing than for iocal® con-
sumption. Var. Zenon and Jibara Blanca are primarily used since they :..aet
marketing requirements. Cultivation practices (land preparation, planting,
weeding, harvesting) are described, and producticn costs and factors are
given. Laud tenancy systems, private propertv and share tenancy, hinder
larger production. Small-scale production, lack of trangportation means,
and the ample network of wholesalers do not permit the direct sale without
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niddlemen. However, the estimates from the present work indicate that the
farmer receives a higher net margin of production and commercializaticn
than the wholesaler or local buyer. Although there are 3 farmers' associa-
tions in the area, regicnal development is limited because they only
represent a minority of the farmers of the region. (Summary by M. de W.)
Joo

0497

23487  WILSON, L.A. 1984, Problems of utilization of tropical root crops
for food in the Caricom region. In Dolly, D., ed. Caribbean Regional
Workshop on T.opical Root Crope, lst., Jamaica, 1983. Rootcrops in the
Caribbean: proceedings. St. Augustine, Trinidad, Unlversity uf the West
Indias. Facuisvy of Agriculture. pp.189-197. Engl., 24 Refs., Illus.
[Faculty of fgriculture, Univ., of the West Iandies, St. Augustine,
Trinidad]

Cassava, Root crops. Nutritive value. Vitamin content. Composition. Con-
sumption. Trade. Socio-econvmic aspects. Distribution. Storage. Proceseing.
Marketing. Caribbeaun.

The protlems of the utilization of tropical roor crops for food In the
Carlbbean Commonwealth region are discussed. Emphasis is given to problems
related to: food &nd nutrition; handling, distribution, quality, and
storage of fresh roots; and processing. The main foud and nutrition
problems include: limited regionsl and national consumption due to low
availability, low seasonal produc’.ion, postharvest losses, and poor re-
glonal trade; little convenience of ite use in the preparation of foods due
to poor quality and absence of commerzial proccssing entarprises; and false
notions about the nutritive valur of rost crops, among them cassava.
Problems of handling, distritution, quality, and storage are due to: the
large no. of unorganized small farmers and middlemen involved in the trade
of tropical roct crop products; damage and postharvest losses due to poor
handling, packaging, and transporting procedures; absence of a relative
clagslfication and grading of roots; lack of confidence of the consumer in
root quality; and inadeguate root storage. Food processing problems
include the failure to establish viable processing enterprises and the
limited diversity cf troplcal root crop food products. It 1is predicted
that efforts to increase the production, and hence the concumptlon of root
crope in the reglon, will be frustrated unless the numerous problems
previousiy discussed are solved. (Summary by EDITEC. Trans. by M. de W.)
JOO

See also 0344 0351 0353 0397 0412 0413 0415 0427
0434 0445 0448 0451 0500

KOO OTHER ASSOCIATED COMMODITI.ZS

KOl Rotational Schemes and Intercronping

0498
23457  BLOMER, E. 1983, Algunos métodos para medir la erosién; impresio-
nes recogidas de la literatura. (Some methods to measure soil erosion;
notions taken from the literature). Santiago de los Caballeros, Repii-
blica Don:inicana, Centro de Desarrollo Agropecuario. Serie Investigacién
Agro-Sociolbgica aobre Yuca y Arroz. 34p. Span., 13 Refs., Illus,
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[Centro de Desarrollo Agropecuario, Zona Nortec, Apartado 700, Santiago,
Repfiblica Domlnicana]

Cassava. Erosion. Cultivation systems. Inter-cropping. Sweet potatoes.
Beans. Soil conservation practices. Dominican Republic.

The methods, construction, operation, and application of the exptl. plot,
the erosion bridge, and ercsion stakes, as well as scue rustic methods such
as gully trensects, hottle caps, and paint, are described for erosion
measurement. The studies underCaken in La Sierra, Dominlcan Republic, are
presented, and the system used to measure erosion on land with a 12% slope
and cultivated with cassava intercropped with green beans and sweet potato,
is described. (Summary by EDITEC. Trans. by M. da ¥.) K01

0490
22992 CORREA, H.; ANDRADE, A.M.S.; ROCHA, B.V, DA 1982, Consorclacao e
culturas intevcalares. (Association and intercropping). In Empresa de
Pesquisa Agropecudria de Minas Gerais. Projeto mandioca: relatorio
76/79. Belo Horizonte-MG, Brasil, pp.117-126. Port., Illus. [Esrola
Superior de Agricultura de Lavras, Caixa Postal 37, lavras-MG, Brasil]

Cassava. Cultivation systems. Inter-cropping. Cultivars. Cultivation.
Fertilizere, N. P. K. Agricultural lime. Planting. Spacing. Scrghum, Maize.
Rice. Beans. Groundnut. Soybeans. Crotalaria. Leucaena. Root productivity,
Brazil.

The association of cassava with soybean, bean, maize, rice, or peanut, with
double rovs of cassava, at 0.50 m, 0.60 m between plants, and 2.0 n between
the double rows (among which the other crops are planted), was studied at
the exptl. station of the Empresa Brasileira de Pesquisa Agiopecudria or
Minas Gerais, Felixlandia, Brazil. Cassava var. Riqueza was used in a
randomized block design with &4 replications. Best results were obtained
with cassava/beans or cassava/maize but production data were not obtained
due to the severe attack of CBB in carsava. A similar expt. was conducted
at VERAGRO; however, sorghum and the following fertilizer and liming
treatments vere included: an absolute check, and 3 treatments In which the
application of NPK and Zn was maintained censtant at 20~6J-60-5 and lime
was applied at 3 and 6 t/ha. Ilntercrops were affected by a period of
drought and production was low, In general terms, intercropping affected
cassava yleld and the application of lime also reduced its production with
21,490, 22,370, 18,340, and 19,185 kg/ha, resp., for mcnocropped cassava
without fertilizacion arnd 1liming, mouccropped cassava with fertilization
and ne liming, monocropped cassave with fertilization and 3 t lime/ha, and
monocropped cassava with fertilization and 6 t lime/ha. Another assoclated
cropping system was evaluated with cassava plaated in strips spaced at 1.0
m between rows, 0.5 m between plants, and 5.0 m between cassava strips with
5 rows/strip. Otk:r crops included sorghum, beans, maize, soybeans,
crotolaria, and leucaena, the latter 2 being usad as green manure. The no.
of plants of th2 assoclated crops was varied to determine the no. of rows
corresponding to the equilibrium point. Yields of cassava intercropped
with beans were 8330, 8260, and 7660 kg/ha for bean planting densities of
6, 4, and 3 rows, resp. Cassava yields when intercropped with maize were
7530, 8910, and 8560 kg/ha for 4, 3, and 2 rows of maize, resp. Soybean
production was favored by higher density without considerably affecting
cassava ylelds (7700, 7780, and 8470 kg/ha for 6, 4, and 3 rows of soybean,
resp.); at its highest density, sorghum gave optimum yield but signifi-
cantly affected cassava (4240, 7259, and 7230 kg/ha for b, 4, and 3 rows of
sorghum, resp.). With crotolaria, cassava yields weve 9500, 6970. and 9020
kg/ha for 6, 4, and 3 rows, resp. Rapidly growing plants tcnded to favor
cassava production, creating a better envlronment for its growth provided
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that the planting Jensity dves not affect cassava. (Summary by EDITEC.
Traus. by L.M.F.) KOl

0500

23454  LEESBERG, J. 1984, Yuca, habichuela y ia erosidn; pruebas adapti-
vas cn gestacidon. (Cassava, green beans and erosion; adaptive trials in
gestation). Santiago de los Caballeros, Repiblica Lomirnicana, Centro de
Desarrollo Agropecuario. Serie Investigacidn Agro-So>cilolégica sobre Yuca
y Arroz. S4p. Spen., Sum. Span., Engl., 19 Refs., Illus. [Centro de
Desarrollo Agropecuario, Zona Norte. Apartado 700, Santiago, Rep(hlica
Dominicana]

Cassava., Cultivation systems, Inter-cropping. Beans. Groundnut, Erosion.
Fleld experiments. Research. Soil conservation practices. Cuitivation,
Technology evaluation. Cominican Republic.

Three trials were carried out under small farmer conditions of cassava
culrivation in the area of Moncidn, Dominican Republic. The lst consisted
in planting cassava in monoculture or 1in association with red peans, in 2
spatial a- .ngments, to observe the effect of intercropping on cassava
productivity. A check trial was established at the Ceatro Norte de
Desarrollo Agropecuario. Cassava/red bean intercropping showed economic
advantages in 1 of the arrangements and weeds were reduced, In the 2nd
trial, the erosion of cassava in monoculture was compared with that of the
association (cassava + heans + sweet potato), using erosion plots according
to Rocheleau's methed. The reduction of erosion by the intercrop was nof
significant. On *he other hand, the weed cover formed arter weeding did
have an impertant effect on the reduction of erosion. Finally, additioral
intercropping trials -.ere conducted to obsarve the performance ot other
potentinl crops in assoclation with cassava. Black beans and peanuts were
selected; however, neither crop was promising. It was possible to demon-
ssrate that the conductance of on-farm trials with farmer collaboration is
feasible, allowing a better understanding of local agriculture as well as
contributing to the development of a techmology useful to farmers within
the sclected group of interest., Somc recommendations are given on how to
conduct on-farm trials using adaptive methodology. (Summary by M. de W.
Trans. by L.M.F.) KOl

0501

23433  MENESES, R.; MORENO, R.A. 1983, Efecto de diferentes poblaciounes
de malz (Zea mays) en la produccién de ralces de yuca (Manihot
esculenta) al cuitivarlos en asoclo. 1. Aspectos agrondmicos. (Effect
of different maize populations on root productivity ot cassava when
planted in assoclation. 1. Agronomic aspects). Turrialba 33(2):109-116.
Span.,, Sum. Span., Engl., 15 Refs., Illus. [Centro Agrondmico Tropical
de Tuvestigacidén y Lnsefanza, Apartado 74, Turrialba, Costa Rica)

Cass.va. Maize. Cultivation systems. Inter-cropping. Cultivation., Climatic
reauirements. Rainfall data. Temperature. Soil physical properties. Insec-
ticides. Planting. Spacing. Root productivity. Productivicy. Costa Rica.

The effect of 6 different p}ant populations of maiee cv. Tuxpeio C-7 PB (0,
1, 2, 3, 4, and 5 plants/m”) on the root yield of cassava cv. Valencia (1
plent/m”) was studied on an Inceptisol, suborder Tropepts, in Turrialba,
Costa Rica, under 2 levels of NPK fertilization: 120-200-150 (high level}
and 90-200-75 (low level) kg/ha, resp. The total no. of roote, commercial
roots, and roots/plant, and the av. root wt. decreased significantly wich
increasiag malze populacions, with a max. of 50% yield reduction at 5 maize
plants/m”. The levels of fertilization used did not significantly modify
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this trend of reduced cassava yields with increasing maize plant popula-
tions. Hewever, the no. of roots was higher at low levels pf fertilization
ag msize plant populatlon increased from 1 to 5 plants/m”. Majze ylelde
increased with increasing plantiag density. At high levels of fertil‘za-
tion and according to,the total relative yield index, cassava intercropped
with 5 waize plants/m” was the most efficient in terus of land use; at low

levele of fertilization, cassava intercropped with Z maize plants/m“ was
the moat efficient. (Author's summary) KOl

0502
24010  OKEKE, J.E. 1984, Cassava productivity in intercropping systems,
In Symposium of the International Soclety for Tropical Root Crops, 6th.,
Lima, Peru, 1983. Proceedinge. Lima, International Potato Center,
pp.277-281. Engl., Sum. Engl., 7 RKefs. [National Root Crops Regearch
Inst., P.M.B. 1006, Umudike, Umuahia, Nigeria]

Cassava. Cultivation systems. Inter-cropping. Haize. Cowpea. Yams. Rice.
Climatic requirements. Planting. Spacing. Productivity. Energy productivi-
ty. Root productivity. Phkenacoccus manihoti. Mcnonychellus tanajca.
Nlgeria.

Performance of cassava in various associations with naize, cowpca, yam, and
upiand rice was evaluated {n 2 ecological zones of Nigeria to determine
suitable food crops for intercropping with cassava. Fresh root viclds of
monocropped cassava were significantly higher than the yilelds und:r the
various mixtures. Cassava/cowpea and cacsave/maize gave the lowest cassava
yleld reductions (il end 15%, resp.}. Cassava intercropped with maize,
huwever, gave the highest energy vield wiich was significantly higher than
the returns from cassava/maize/cowpea/rice polyculture. The highest LER
wvas observed with the association cassava/maize. Planting cassava +in
double rows hetween 2 rows of maize, cowpea, or yam significantly improved
cassava profuctivity over the cassava monocrop. Choice of proper plancing
time and plait densities could further improve c¢friciency of the double-row
system. (Autior's summary) KOl

0503
24011 oroLt, P.S.0.; WILSON, G.F., 1984. Effect of stem cur-back on yield
and yleld compcnents of intercropped cassava, In Symposium of the
International Society for Tropical Root Crops, 6th., Lima, Paru, 1982
Proceedings. Lima, International Potato Center. PP.283-286, Engl., Sum.
Engl., 12 Refs. [1ITA, P.M.B. 5320, Ibadun, Nigeria]

Cassava. Cultivation systems. Inter-cropping. Maize. Cultivation. Lond
preparation. tertilizers., N, P, K. Planting. Weeding. Harvestiny, Pruning.
Simulation models. Productivity. Root productivity. Leaf area. Branching,
Stems. Plant height. Nigeria.

Investigations were carried out to determine the feasibiiity of mechanizing
maize/cassava intercropping, using available planting and harvesting
machinery not originally designed for this purpose. Cassava was cut back
at 3 heights (80, 60, and 40 cm) at maize harvest to simulate the damage to
it 1f the maize was to be harvested mechanically; 1in the control plot
cassava was left uncut. Cassava was harvested 12 mo. after planting. For
cassava planted in the Ist season (April-Aug.), cutting caused a signifi-
cant decline in root yield and no./plant, but did not affect the LAT, stem
diameter, no. of branches, and final plant height. For cassava planted 1in
the 2nd growing season (Sepr.~Dec.) there were no significant differences
amorg treatmeats in ali variables studied. The savings 1in labor costs
adequately compensated far the yleld decline 1in the Ist season. It ig
feasible to mechanize maize/cassava intercropping, and agricultural
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engineers should design machinery suitsble for this and other mixed crop-
ping systems. (Author's summary) KOl

0504
23254  PRABHAKAR, M.; MOHANKUMAR, B.; NAIR, G.M. 1934, Fertility manage-
ment in cassava intercropping system. In Central Tuber Crops Research
Instlitute. Annual Progress Report 1983. Trivandrum, India. pp.21-25,
Engl., Tllus.

Cassava. Cultivation. Cultivation systems. Inter-cropping. Groundnut.
Nutritional requirements, Fertilizers. N. P, K. Planting. Epacing. Irriga-
cion. Beuns, India.

To evaluate the uutrient requirements of a cassava-groundnut intercropping
system, a {ield expt. was laid out in a randomized block design with 18
treatment combinations and ] replications. The treatments consisted of NP
levels ranging from 0:0 to 150:150 kg/ha with a graded interval of 25
kg/ha. A uniform dosc of ca. 12.5 t FYM and ca. 100 kg K/ha was applied
and cassava cv. H-1687 was used. Root yield of cassava was significantly
influenced by NP levels; the highest yleld (25.43 t/ha) was recorded at NP
levels of 125:50 kg/ha and the lowest (12.06 t/he), when no NP was
applied. The NP treatment 125:50 also gave the max. biomass production
(16.60 t/ha). To identify possible competition factors and their influence
on the cassava-grcundnut intercropping system, 10 treatment combinations
were drawn based on 2 spatial adjustments of cassava, 2 levels of plant
population in groundnut, and 2 levels of moisture and 20 kg K. The highest
root productivity was obtained with cassave and groundnut spaced 90 x 99
e¢m, with 20 kg of K and irrigation. Cassava/French beans intercropping was
also studied. (Summary by M. de W.) KOi

0505
23431 RAMANUJAM, T.; NAIR, C.M.; IND!RA, P. 1984, Growth and development
of cassava (Manihot esculenta Crantz) genotypes under shade in a coconut
garden. Turrialba 34(1):267-274. Engl., Sum. Engl., Span., 9 Refs.,
Illus. [Central Tuber Crops Research Inst., Trivandrum, 695017, Kerala,
India])

Cassava. Cultivars. Cultivation systems., Inter-cropping. Selection. Shad-
ing. Cultivation. Plant anatomy. Leaves. Stems., Branchlug. Leaf area.
Photosynthesis. Plant physiological processes. Cuttings. Geraination.
Rooting. Planting. Spaclng. Productivity. Root productlvity. Dry matcer.
Starch content. Plant vascular system. India.

The growth and development of 12 cassava genotypes (M 4, H 2304, H 1687, H
1423, H 1253, 1 648, H 226, 1 165, H 97, H 97/2, CI 590, and CI 167) under
the shade in a coconut plantation were studied. Internodal elongation,
thin leaves, and absence of branching were the most significant morpholog-
ical changes noticed under shade, Cross sectien of leaves of plants grown
under shade showed poor starch deposition in the vascular region. Most of
the photosynthatcs of shade-grown cassava were utilized for shoot growth,
affecting root development signiflcantly. Cv. H 165 and CI 590 recorded
higher yields under shade when compared with other cv. Wider spacings of
cassava in the coconut plantation resulted in higher root yield. (Author's
sunrnary) KO!

0506
24012 RODRIGUEZ M., W.; LIEBER, D.C.K.; ORORO, P. 1984, Performance in
association of cultivars of cagsava (Manihot esculenta Crantz) and
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cowpea (Vigna unguiculata Walp.) of different growth habits. 1In
Symposium of the Inrernational Society for Tropical Koot Crops, 6th,,
Lima, Peru, 1983. Proceedings. Lima, International Potato Center.
pp.287-294, Engl., Sum. Engl., 8 Refs., 1llus. [Centro Agronémico
Tropical de Investigacisn v Lnsefianza, Tur “*alba, Costa Rical

Cassava. Cultivation systems. Inter-cropping. Ccwpea. Soll physical prorer-
ties. Climatic requirements. Rainfall data. Cultivars. Planting. Spacing,
Timing. Soil analysis. Pruning. Harvesting. Dry matter. Leaf acea. Stems,
Leaves. Petioles. Plant height. Koot productivity. Statistical analysis.
Solar radiatjon. Photosvnthesis. Costa Rica.

In a completely randomized block expt. the interaction effect of associa-
tion on the growth habits of 4 different cassava cv. and 4 different cowpea
cv., grown In all possible combinations in an intercropping syster, was
studied. Unly in the 2nd cowpea cycle was there a significant interqztion
between cassava and cowpea growth habits; cassava helght and the % of
photosynthetically active light influenced the yleld of cowpea planted 253
days after cassava planting. The performance in association of cowpea and
cassave ev. of different plant tvpes depended not only on competitive
ability but also on yleld capacity of the different components. Results
are discussed In terms of general and specific compatibility of the growth
habits under consideration. (Summary by M. de W.) KOl

0507
23466 VILLAMAYOR JUNTOR, F.G.; PEKEZ, R.D, 1983. Sweet potato as a weed
control agent for cassava. Radix 5(1):10-11, Engl., 3 Refs., Illus.
[Philippine Root Crop Research & Training Center, Visayas State College
of Agriculture, Leyte, Philippines]

Cassava. Cultivation systems. Inter-rropping. Sweet potatoces, Weeding.
Harvest index. Productivity. Root productivity. Phillppines.

Cassava cv. Golden Yellow, prown alone or intercropped with sweet potato
cv. BNAS-51, was harvested at 7 mo. after planting. Hand weeding was
carrled cut at 3 and 8 wk. after planting. Biological and marketable root
ylelds were highest 1in the hand-weeded plots (62.5 and 25.6 t/ha, resp.)
and lowest when intercropped with sweet potato (27.9 ana 8.6 t/ha, resp.).
(Summary by Field Crop Abstracts) KOl

0508
23481 WILSON, G.F. 1984, Improving the efficiencies of root crop produc-
tion systems in the humid tropics. In Dolly, D., ed. Caribbean Regional
Workshop on Troplcal Root Crops, lst., Jamaica, 1983, Rootcrops in the
Carlbbean: preceedings. St. Augustine, Trinidad, University of the West
Indies. Faculty of Agrieculture. pp.31-38. Engl., 19 Refs., 1llus. [IITA,
P.N.1.B. 5326, Ibadan, Nigeria)

Cassava. Culcivation. Cultivation systems. Inter-cropping, Maize. Cowpea.
Yams. Fallowing. Mulching. Africa.

Intercropping, fallowing, and mulching are discussed as options to improve
the efficiency of root crop production systems in the humid tropics, with
emphasis on cassava and vam. Malze/cassava intercropping has a distinct
advantage over any of the pure stands. Yield of the cuoimbination exceeds
that of any of the crops In pure stands, and the energy output exceeds that
of 2 crops of maize grown in the same year in areas where double¢ cropping
of maize 1s possible, Planting of cassava and malze can be simuitanecous
with a maize population of 30,000 plants/ha, without affecting cassava
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yields. Delays of up to 4 wk., after planting of malze do not dumage
cassava. Other combinations with high potential are cowpea/cassava and
yam/cassava. Alley cropping is one of the most promising techniques in
fallow management; currently {t 1s being tested with cassava and sweet
potato. The long pgrowth period of cacssava presents problems with this
system., The use of fn-situ mulch has been successfully evaluiated for
cassava. (Summary by EDITEC. Trans. by M. de W.) KOl

0509
23480 WILSON, G.F. 1984. A new look at cropping systems research for the
tiumid troplics. In Dolly, D., ed. Caribbean Repional Workshop on
Trupical Root Crops, lIst., Jamaica, 1983, Rootcrops in the Caribbean:
procecdings. St. Augustine, Trinidad, Unlversity of the West Indies.
Faculty of Agriculture. pp.3-9, Engl., 14 Refs. [IITA, P.N.1.B. 5326,
Itadan, Nigerial

Cassava. Cultivation. Cuoltivation systems. Shifting culrivation, Energy
productivity. Mulching. Fertilizers. Cultlvars. Soll physfcal properties.
Africa.

Shifting cultivation {¢ che predominant production system in the hemlid
tropics and one eof the basic crops, among others, is cassava., The system
provides unsultable conditions for pests and discases, but there are some
factors tha' limit high productivicty, These are: poor solls; low energy
input (althcugh the use of energy is very efficlent, the low fnput f{s
reflected in a lew output); use of inefficient cv.; soil erosion; unavail-
ability of inputs, equipment, and assoclated infrastructure; and the lack
of necessary marketing infrastructure. Some new concepts that are consid-
ered promising to solve these problems are discussed: no tillage or min.
tillage, use of in-situ mulch, and of live mulch, alley cropping, multiple
cropping, fertilizer efficiency in terms of soil OM, biolegical nutrient
recycling and fixation, weed control, low energy tools, and more efficlent
cv. (Summa - by EDITEC. Trans. by M. de W.) K0l

See also 0336 0345 0352 0382 0410 0496

K02 Descriptive and Comparative Studies

0510
23713 1LUCAS, B.; SOTELO, A. 1984, A simplified test for the quantitation
of cyanogenic glucosides in wild and cultivated seeds. Nutrition
Reports International 29(3):71i~719. Engl., Sum. Engl., 6 Refs., ITllus.
[Univ. Nacional Auténoma de México, Facultad de Quimica, Ciudad
Universitaria, México 20, D.F., C.P.04510, México]

Casgava. Cyanogenic glucosides. HCN. Analysis,

A simple, fast, and highly scnsitive colorimetric method for the quantita-
tive determination of cyanogenic glucosides in secds, that does not require
sophisticated equipmenc, is described. It is based on the Guignard reactior
which utilizes pirrat ‘. paper strips that in the presence of HCN produces
isopurpurine which can be detected by spectrophotometry after extraction
from the paper strips. This procedure has formeriy been used te measure
cyanogenic glucosides in cassava. Several changes were introduced, mainly
in the sample preparation, to avold the loss of HCN previous to the deter-
mination. Appropriate wavelength, color stability, and effect of temp. and
time were studied and optimum conditions were established. This method
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was used ro evaluate the concn. of cyanogenic glucosides in 25 samples of
seeds of cultivated snd wild plants, deteccing values from 0.50 to 233,00
mg HCN/100 g of sample. The quaiitative and quantitative determination ot
cyanogeuic glucosides was done using the same sample. (Author's summary)
K2

See also 01322 0484
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