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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 journal articles, 
booklets,, mimeographed reports, theses, manuals and other 
conventional and nonconventional material, categorized into broad 
disciplinary fields to facilitate rapid scanning. Adaitionally, 
abstracts are author ind 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 - Boletfn Informativo, and Hojas de 
Frfjol. 

iii 



COMPONENTS OF AN ABSTRACT 

Sequential number 
in the journal (for Year of 

Authors use of indexes) publication 

Accesion Inumber [ 101451 9 5 2 7  (for photocopy' IKEDIOBI, C.O.; OMIKE, E. 1982. The use of linaarase in gari- Original title
requsts) lProcess Biochemistry 17(4)-2-5. Eng.. Sum En l...production.rqet)Refsa. Illus. 12
[D-ept. of Biochemistry, Amdor 0el Unv, ria...... AuthorNiger / address 

Additional guag-

notes Source Pages Language Language
of paper of summary 

Cassava. Linamarase. Uses. 
Gari. Fermentation. Dtoxif!.-ion processesKeywordsEnzymes. Nigeria.Preeyword. 

The detoxification of cassava associated with fermentation depends onendogenous linamarase hydrolysis of the constituent cysnagenic glucosides.
Addition of exogenous linamarase preparations to fermenting grated 
cassava
not only increased the rate and extent of detoxification but also consis
tently yielded gari with innocuous levels of cyanide. A preliminary screening of several fungal isolates for their ability to .synthesize linamarase, -Abstract
resaulted in the identification of 2 fungi, Penicillium steckiiAspargillus sydowi, capable of producing 

and 
this enryme in commercial quantities. The use of linamarase or linamarase-producing fungi in cassavifermentation for gari production may be an interesting possibility. 

[AS] 

Abstractor 
and/or translator 



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 joural. 

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

Author Index 

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

Subject Index 

The Subject Index presents an alphabetical list of descriptors used in 
cassava research, many of which are combined with other 
descriptors, allowing the identification of more specific topics. 
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AVAILABILITY OF DOCUMENTS 

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

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

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

Charges are: Col$5.00 per page in Colombia plus postage.
US$0.20 per page for Latin American, Caribbean, 

Asian, and African countries (postage in
cluded). 

US$0.30 per page elsewhere (postage included). 

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

I. Check in US$ made out to CIAT against a U.S. international bank 
2. Check in Co1S made out to CIAT, adding the hank commision value 
3. Bank draft made out to CIAT, giving precise personal information 
4. CIAT coupons, issued by CIAT's Library with a unit value of US$0.10 or 

Col5.00 

5. AGRINTER coupons, obtainable with local currency at national agriculturallibraries and at the regional offices of the Instituto Interamericano de Cooperaci6n para la Agricultura (IICA) in Latin American and Caribbean countries 
6. UNESCO coupons, available at UNESCO offices all over the world 
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AO0 BOTANY, TAXONOMY AND GEOGRAPHICAL DISTRIBUTION
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26722 ALLEM. A.C. 1985. Collection of Manihot species in Brazil: third
 

technical report. Rome, Italy, International Board for Plant Genetic
 
8


Resources. 2 p. Engl., 9 Refs., Illus (Centro Nacional de Recurnos
 
Geneticos, Caixa Postal 102.373, 70.000 Brasilia-DF, Brasil]
 

Cassava. Cultivars. Sweet cassava. Bitter cassava. Ecosystems. Plant
 

geography. Brazil.
 

A report of tn 3rd field trip, conducted in July-Aug. 1985, to 6 Brazilian
 
states (Piaui, CearA, Rio Grande do Norte, Paraiba, Pernambuco, and Bahia)
 
to collect cassava landraces is presented. A total of 226 accessions were
 

obtained of which 186 corresponded to cassava and 40 to wild Manihot
 
species. Major observations are given as well as a general agricultural
 
overview of each of the states visited. The Manihot species collected were
 

M. caerulescens, M. epruinosa, M. esculenta, M. glaziovii, M. jacobinensis,
 
and Manihot sp. (CIAT)
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26135 BOSTER, J.S. 1984. Classification, cultivation, and selection of
 

Aguaruna cultivars of Manihot esculenta (Euphorbiaceae). In Prance, G.T.; 
Kallunki, J.A., eds. Ethnobotany in the Neotropics. Symposium Society for 
Economic Botany, Oxford, Ohio, 1983. Proreedings. New York Botanical 
Garden. Advances in Economic Botany, no.1. pp.34-47. Engl., 11 Refs., 
Illus. 

Cassava. Cultivars. Selecticn. Identification. Root productivity. Planting.
 
Peru.
 

The results of field research on how the Aguaruna Indian community in the
 

Peruvian Amazon basin classify, cultivate, and select cassava cv., are
 

discussed. The maintenance of cassava genetic diversity depends on the
 

cultural practices of the cultivators. Aguaruna selection of cassava cv.
 
involves both unconscious selection for combinations of characters thaL
 

allow the cv. to be perceptually distinguished and deliberate selection for
 
desirable characters that affect the use of the plants. Yield is important
 
but not determinant; the suitability of a cv. as a table vegetable or for
 

beer making, storage qualities, and growth rate are other important
 
selection criteria. Cv. are more commonly introduced through exchange. 
(CIAT)
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26739 TRIANA, 0. 1985. Los Puinaves del Inirida, formas de subsistencia y
 
mecanismos de adaptaci6n. (The Puinaves of Inirida; means of subsistence 
and adaptation mechanisms). BogotA, Colombia, Instituto de Ciencias
 
Naturales Biblicteca Jos6 Jer6nimo Triina no.8. 122p.. Span., 67 Refs.,
 
Illus.
 

Cassava. Socioeconomic aspects. Cultivation systems. Small-scale 
processing . Human nutrition. Human health. Harvesting. History. Plant
 
geography. Cassava products. Maps. Colombia. 

Means of subsistence and adaptation mechanisms of the Puinave Indian 
community of the Inirida river, located in the eastern region of the
 
Colombian Amazonian jungle, are analyzed. Slash and burn agriculture is
 
practiced and cassava (one of the key crops) is the 1st to be planted. 
Twenty-eight different types of cassava are cultivated, especially for
 

casave production. The cassava production system is briefly described. 
(CIAT)
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26735 iOENT. D. ; POZORSKI, S.; POZORSKI, T. 1986. Archaeological manioc
(Manihot) from coastal Peru. Economic Botany 40(1):78-102. EngI., 
Sum.
Engt., 69 Refs., 
Illus. [Southern Illinois Univ., Carbondale, IL 62901,

USA]
 

Cassava. History. Roots. Cassava starch. Cortex. Leaves. Stems. Cultivars.
 
Peru.
 

Preserved remains of Manihot esoulenta from 6 archaeological sites in the
Casma Valley of Peru are illustrated and described. The combined
collections from these sites total 197 pieces of root, 32 bark fragments,
22 pieces of stem, 4 capsules, and 2 leaf twigs. Based on radiocarbon 
assays, the specimens range in age from 1800 B.C. to A.D. 
 1532. This
collection of sweet cassava is unique for its age, no., and wealth ofdifferent plant parts. A theory on the place of origin and time ofdomesticatiun of these ancient cv. is given. (AS) 
 See also 026 111 

COo PLANT PHYSIOLOGY 

00526813 CHOUDHURY. B.J. ; MONTEITH, J.L. 1986. Implications of stomatalresponse to saturrtion deficit for the heat bulance of vegetation.Agricultural and Forest Meteorology 36(3):215-225. Engl., Sum. Engl., 14
Refs., Illus, [Hydrological Sciences Branch, NASA/Goddard Space Flight
Center, Greenelt, I-D20771. 
USA]
 

Cassava. Stomata. Transpiration. Climatic requirements. Water stress.

Temperature. Leaves. Carnopy. 
 USA. 

The Perman-Monteith equation fcr transpiration froc a uniform stand ofve6 tation was extended to include the response of stomata to thesaturation deficit of air in the 
 anopy. The implications for the
relationship between transpiration rate and saturation deficit measured atsome reference height above the stand, where the saturation deficit isassumed to be independent of the exchange of heat and Vper between theatmosphere and the surface, were 
examined. Calculations for arable crops
(among them cassava) and for deciduous and coniferous forest species Lhow
the extent to which transpiration rate is overestimateo when the stomatalresponse to saturation deficit and the vertical gradient of saturation
deficit are ignored. (AS) 

00626377 RAMANUJAM, T. ; JOS. J.S. 1984. 
Influence of lignt intensity on
chlorophyll distribution and anatomical characters of 
cassava leaves.
Turrialba 34(4):467-1171. Engl., Sum. Span., Enal., 10 Refs., Illus.
(Central Tuber Crops Research Inst., 
Trivandrum 695 017, Kerala, India]
 

Cassava. Leaves. Plant physiological processes. Plant pigEments.

Photosynthesis. Cultivars. Chlorophyll. Stomata. India.
 

In field trials in 1982, 
cassava cv. M-4, H-165, H-1687, and H-2304 were
grown in 
an open (normal light) area with a mean diurnal 
light intensity
of 40,000 lx and in an 
artifically "shaeedarea with 
a mean light intensity
of 6000 lx. Shading significantly reduced spceific leaf wt. and increased
leaf area ratio. Leaf anatomical features of the high yielding H-165 andthe low yielding M-4 were compared under the 2 light intensities. The
spongy parenchyma layer was thicker in H-165 than in !1-4 under normallight, but this layer was thinner under low light in both cv. Stomata ofH-165 were more sunken than those of M-4 under normal light but were foundon the surface in both 
cv. under low light. Under low light all 4 cv.
fewer stomata/unit leaf area 
had

than under normal light. Compared with 

2 



chlorcphyll-a, chlorophyll-b increased significantly under low light. 
(Field Crop '.bstracts)
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27619 RAMANUJAM, T. ; INDIRA, P. 1978. Linear measurement and weight
 
methods for estimation of leaf area in cassava and sweet potato. Journal of
 
Pcot Crops 4(2):47-50. Engl., Sum. hngl., 12 Refs., Illus.
 

Cassava. Leaves. Leaf area. Cultivars. Experiment design. India.
 

The mathematical relationship between leaf area and linear measurement of
 
leaves was established for rapid measurement of leaf area in cassava and
 
aveet potato. The leaf factors for cassava are 0.44 and 0.62 for the var.
 

having a length:wldth ratio of middle lobe from 2 to 5 and 5 to 9, rasp.
 
For sweet potato the leaf factors for nonlobed and multilobed var. are 0.45
 
and 1.24, reap. The leaf dry wt. wa3 also positively correlated with leaf
 
area. It is suggested that standardization is required at each stage of 
measurement since specific leaf wt. is influenced by var. , age of the crop. 
and environmental conditions. (AS) 

008 
24745 ROCA, W.H. 1985. In vitro clonal propagation to eliminate crop 
diseases. In Inter-Center Seminar on International Agricultural Research 
Centers and Biotechnology, 1984. Biotechnology in international 
agricultural research: proceedings. Manila, Philippines, International Rice 
Research Institute. pp.3-10. Engl., Sum. Ergl., 13 Refs., Illus. [CIAT, 
Apartado A6reo 6713, Cali, Colombia! 

Cassava. Biotechnology. Clones. Virus inhibition. Tissue culture.
 
Temperature. Diseases and pathogens. Disease transmission. Root
 
productivity. Cultivar. Colombia.
 

The use of in vitro techniques to produce healthy plants and to restore
 
crop yield and quality is discussed. Factois in disease elimination, such
 
as virus strain to be eliminated, the size of explant for culture, and
 
physical or chemical treatrents applied to the infected plants or to the
 
cultures, are briefly analyzed. Results from work with cassava and potato
 
are also presented. Shoot-tip culture techniques used to recover healthy
 
cassava and potato clones resulted in dramatic yield increases in several
 
cassava cv. (Llanera and CMC 40). Changes in plant and leaf morphology
 
accompanied yield increase in a local cassava cv. after in vitro
 
propagation. (CIAT)
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26732 VELTKAMP, H.J. 1986. Physiological causes of yield variation in
 
cassava (Manlhot esculenta Crantz). Netherlands, Agricultural University
 
Wageningen Papers 85-6 (1985). 103p. Engl., Sum. Engl.. Dutch.. 151 Refs.,
 
Illus.
 

Cassava. Root prcductivity. Photosynthesis. Dry matter. Plant physiological
 

processes. tl,.nt development. Growth. Morphogenesir. Leaves. Cultivars.
 
Temperature. Colombia. 

The physiological causes of yield variation were studied in cassava cv.
 
MCol 22 and MPtr 26. Rate of leaf photosynthesis was measured by infrared
 
gas analysis and the photosynthetic rate was measured in the youngest fully
 
expanded leaf of 35 to 45-day-old plants. MCol 22 had the highest
 
photosynthetic rate and also the most efficient water use. Linear
 
relationships were found between total PM yield and the amount of
 
intercepted photosynthetically active radiation (PAR). Photosynthetic
 
efficiency varied from 1.9 to 2.5 percent based on PAR during the 1st 6 ma.
 
of the growth period, and decreased markedly in clder plants. The fraction
 
of incoming intercepted PAR varied from 43 .o 69 percent during the ist 6
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mo. Cultivars had an extinction coefficient of 0.72 to 0.88 and their
leaves were dominantly planophile. About 4C pcecent of a growth period of 1 yr had elapsed before complete ground cover was achieved. Genotypes with
 very different canopy characteristics reached a LAI of 3 in approx. the
 
same time. The length of the period until let branching depended ongenotype and planting date. Large genetic differences were found in leaf
life, leaf size, plant age at which max. leaf size was reached, and leaf
formation rate/apex. Sm:ll variations in environmental conditions caused

significant differences in canopy characteristics. During the growth period
of cassava, 2 periods with 
 constant DM partitioning could be
 
distinguished, with the apparent initiation of the filling of storage roots
(AISR) being the crucial point. Genetic differences were found for
efficiency of storage root production (ESRP) and AISR. The influence ofdaylength on growth and yield was studied. ESRP was negatively influerced

by long days. Differences in ESRP were the main cause of diffe,.. Lnyield of storage roots for plants grown at different daylengths. MCol 22 isthe let detected cassava clone whose yield of storage roots it nearly

dayneutral and thus is suitalle for cultivation at higher alt. (AS

(extract)) See also 286
 

CDI Plant Development
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25796 AZIZ, Z.A. 1984. Observations on the effect of low temperatures on
floral induction in cassava 
(Manihot esculenta CrantW). MARDI Research
Bulletin 12(l):102-106. Fngl., 
Sum. Hal., Engl., 2 Refs. (Malaysian

Agricultural Research & Development Inst., Serdang, Selangor, Malaysia]
 

Cassava. Temperature. Branching. Cultlvars. Flowering. Fruits. Plant
 
height. Malaysia.
 

Observations on flowering of cassava, conducted at high and low alt. in

Malaysia, showed that clones Black Twig, Green Twig, C5, Medan, Jura1 , and
Betawi, which performed poorly and flowered late under lowland conditions,
 
were observed to flower and fruit earlier when 
 planted at 1000 m alt. It
 was noted that under these conditior.s vegetative growth is relatively slow.
 
(Abstracts on Tropisal Agriculture)
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25797 COSTA, I.R. ; NASSAR, N.M.A.; PERIM, S. 1984. 
Padrao de crescimento
 
de raimes e parte atrea de mandioca (Manihot esculenta, Crantz), em
condicoes de Cerrados do Distrito Federal. (Growth patterns of roots and
aerial 
parts of cassava in cerrado conditions of the Federal District).

Turrialba 34(4):530-534. Port., Sum. Port., Engl., 
10 Refs., Illus. [Centro

de Pesquisa AgropecuAria co Cerrados, 
BR 20, Caixa Postal 10-0023, 73.300
 
Planaltina-DF, Brasil]
 

.assava. Growth. Plant dsvelcpment. Root development. Leaves. Steus.
Timing. Cultivars. Planting. Root productivity. Brazil. 

In field trials in Planaltina (Brazil) in 1979-82, the growth of roots,

leaves, and 
stems of cassava cv. IAC 352-7 (Jacana), Cavalo, Cacau-
Vermelho, and Sonora grow,, from 20-cm 
stem cuttings planted I m apart were
studied. Six plants/cv. were harvestel every 2 mo. from 6 mo. to 2 yr.

Highest root yields were obtained after 2 yr i. Sonora (2.17 
 kg/p;ant),

but after 18 mo. in other cv. (1.67-2.27 xg/plant). Highest yields of
leaves and stems ranged frc 0.93 kg/plant after 12 me. 
in Sonora to 1.87
 
kg after 16 mo. in Cacau-Vermelho. (Field Crop Abetracts)
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26714 ESTEVAO, E. BE M. 1971. 
Producao de rilzes e de ramas 
e rela-ao entre
 caracteres da parte area e producao do raizes, em variedade3 de mcndioca.

(Root and branch production and the relationship between aerial
 

4 
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characteristics and root production in cassava varieties). Tese Hag.So.
 
38Vicosa-MO, Brasil, Universidade Federal de Vicosa. p. Port., Sum. Port., 

17 Refs., Illus.
 

Cassava. Root productivity. Branching. Cultivars. Stems. Leaves. Co-tex.
 
Pulp. Roots. Shoots. Harvesting. Plant height. Brazil.
 

A comparative study was carried out in Vicosa (Minas Gerais, Brazil) during
 
the 1966-67 and 1967-68 crop years, regarding the behavior of 10 cassava 
var. differing in some characteristics, to determine root and aerial part
 
production in plants with a complete growth cycle. The relationships 
between some characteristics of tha aerial part and root production at 
harvest were verified. In the 1st trial, plant height, height of branching 
on the main stem, branch diameter at 5 cm above the ground, and wt. of 
aerial part and roots at harvest were determined; the data was adjusted to 
an appropriate regression equation. During both 1st and 2nd trials, 25-cm 
cuttings were planted on Aug. 23 and Sept. 1, resp., in 10-cm deep. 
f.urrows, previously fertilized with 300 kg simple superphosphate/ha; rows 
were spaced at 1.0 m and plants at 0.5 m. Harvest tool,place the following 
year in Aug. when the plants were practically leafless under Vicosa 
conditions. Casava var. showing higher root production capacity also 
produced a lower arount of branches, the opposite not necessarily being
 
true. Var. under study were divided into 2 groups: (1) those showing higher 
root production capacity (Branca de Santa Catarina, Vassourinha-de-Vicosa, 
Chintinha, Barrel, and Vassourinha Amarela), and (2) those showing lower 
root production capacity (Rosa or Cacau, hata Fome, Pao-do-chile-I, and 
Pao-d-chile-II). Rio Negro was inferior to the others, with small root and 
branch production. The amount of roots produced was increasingly affected 
by the increase in wt. of the aerial part at harvest; root production was 
hardly affected by plant height, height of branching on the main stem, or 
branch diameter 5 cm above the ground. (AS-CIAT) 
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26391 KEATING, B.A. ; WILSON, G.L.; EVENSON, J.P. 1985. Effect of
 
photoperiod on g-owth and development of cassava (Hardihot esculenta 
Crantz). Australian Journal of Plant Physiology 12(6):621-630. Engl., Sum. 
Engl., 26 Refs., Illus. [Commonwealth Scientific & Industrial Research 
Organization, Division of Tropical Crops & Pastures, Cunningham Laboratory, 
306 Carmody Road, St. Lucia, Qld. 4067, Australia] 

Cassava. Photoperiod. Plant development. Growth. Rooting. Shoots. Dry 
matter. Translocation. Leaf area. Temperature. Harvest inde,. Cultivars.
 
Timing. Australia.
 

Effects of photoperiod on growth and development of cassava were studied in 
controlled environments. Plants of cv. M Aus 7 and M Auu 10 were grown 
under short (10 h) and long (16 h) photoperiods and harvested at approx. 
weekly intervals f'. a period of 13 wk. Long photoperiods resulted in large 
increases in leaf arca through increases in both no. (both cv.) and size 
of leaves (M Aus 7 only). The timing, extent, and anatomical 
characteristics of storage root initiation were similar for beth cv. under 
10-h and 16-h photoperiods but the subsequent balance between shoot and 
storage root growth strongly favored shoot growth in long days. DM 
partitioning followed a simple allometric pattern with the proportionality 
between the RGRof shoots and the RGR of storage roots remaining constant 
wtth time but being altered by photoperiod. In another expt. using M Aus 
10, distribution to storage roots was quantitatively reduced with each 
additional 1-h increment from 10-h to 16-h photopcriuds. A treatment 
consisting of a short day (10 h) plus a 1-h night break in tle middle of 
the dar!. period produced growth similar to long-day treatment. Differences 
in cv. response (Ceiba, CHC 84, and M Aus 7) to a range of photoperiods 
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(11, 12, 13, and 14 h) 
were detected in a 3rd expt. The possible mechanisms
and significance of these responses are discussed. (AS)
 

014
26375 RAHANUJAM, T. ; LAKSHMI, K.R. 1984. The pattern of dry matter
production and partitioning in cassava. Indian Journal of Plant Physiology
27(2):138-144. Engl., 
Sum. Engi., 7 Refs., Illus. [Central Tuber Crops

Research Inst., Trivandrum 695 017, Kerala, India]
 

Cassava. Plant development. Growth. Cultivars. Dry matter. Timing. Roots.

Shoots. Root development. Developmental stages. India. 

Fourteen cassava genotypes were studied for DH production and partitioning
during different stages of growth. Partitioning of DH between tuber andshoot became constant in all the genotypes with the onset of tuber bulking.High positive correlations were noticed for accumulation of DM in shoots (r= 0.90) and storage roots (r = 0.92) in relation to total biomass produced.
The harvesting efficiency was significantly higher in nonbranching andsparsely branching genotypes (58.8 percent) than in the profusely branching
genotypes (47.1 percent). HI reached a plateau after 4th mo. stage.
Selection indices were suggested for preliminary evaluation of genetic 
materials for yield. (AS)
 

015
26814 ZAmIRA, O.B. ; WILSO,(, G.L.; FUYAI, S. 1984. Profiles of
photosynthesis, solar irradiance and leaf area index at three seasonal
stages of growth of cassava (Manihot esculenta Crantz) in the field.
Philippine Journal of Crcp Science 9(l):53-59. Engl., Sum. Engl., 28 Refs.,
Illus. (Dept. of Agronomy, College of Agriculture, Univ. of the 
Philippines, Los Babes, Laguna, Philippines]
 

Cassava. Photosynthesis. Leaf area. Growth. Plant development. Australia. 

Profiles of net canopy photosynthesis at noon, determined by combining
mersurements of (12)C02 exchange and (14)C02 uptake, as well as solar
irradiance 
 and LAI were measured on 3 occasions during the growth period of 
cassava cv. 
MAus 7 in the field (SE Queensland, Australia).

Interrelationships between these parameters were evaluated in the contextof the overall efficiency of the canopy for photosynthesis. The differencein the photosynthetic rate3 between canopies lies mainly in the upper andmiddle layers where most C02 
fixation occurs. Profiles of 
photosynthesis

suggest that for most of the season the cassava canopy is inefficient inthe sense that lower leaves are underutilized or an unnecessary amount ofshoots is produced in the upper layers. The inefficiency of the cassava
 canopy for photosynthesis was emphasized by comparing it with a moreefficient canopy of sorghum. (AS) See also 005 034 038 045 049 

C02 Cyanogenesis 

016
26727 RAMANUJAM, T. ; INDIRA, P.; RAJENDRAN, P.O. 
1984. Distribution of HCN
in cassava and its relationship with anthocyanin pigments. South IndianHorLiculturc 32(3):132-137. Engl., Sum. Engl., 11 Refs. [Central Tuber 
Crops Research Inst., Trivandrum-695 017, India]
 

Cassava. Cyanogenic glucosides. HCN content. Leaves. Petioles. Roots. Plant
pigments. Cultivars. India. 

A detailed correlation study was undertaken to (1) determine
relationship of .,rhocyanin 

the 
with cassava root cyanide levels and (2) teatthe inter.elationship for the distribution of HCN among leaf, petiole, and
root parts. Forty-five cassavr 
genotypes, comprising hybrids and exotic
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and indigenous accessions iraintalned at the Central Tuber Crops Research 
Institute (Trivandrum, India), were used. T-heconen. of cyarogenic 
glucosides present in various plant parts varied broadly among the 

genotypes. In all the genotypes, the leaveu contained higher HCN concn. and
 

the amount of HCN present in the roots and petioles was significantly and 
positively correlated with leaf 11CN.Though the anthocyanin content of the 

petiole showed s negative relatiorship with root HCN, the R(2) value is 

very low. Results suggest that the HCN potential of cassava roots can be 
predicted based on leaf HCN status. (AS)
 

C03 Chemical Composition, Methooology and Analyses 

017
 
26845 BENZO, Z. ; SCHORIN, H.; VELOSA, M. 1986. Simultaneous quantitative
 
determination of manganese, iron. coprer and zinc by atomic absorption
 
spectroscopy in tropical cercals, fruit and legume materials. Journal of
 
Food Science 51(l):222-224. Engl., Sum. Engl., 11 Refs., Illus. [Inst.
 
Venezolano de Investigaciones Cientificas, Apartedo 1827, Car3cas 1010-A,
 
Venezue.a]
 

Cassava. Minerals. Mn. Fe. Cu. Zn. Composition. Analysis. Venezuela.
 

A method for the simultaneous quantitative letermination of' Mn, Fe, Cu, and 
Zn in rice, maize, cassava, black beans, lertuce, mango, papaya, 
pineapple, medlar, bananas, and melon by atomic absorption spectroscopy was 

aevelopod by using a mixture of concentrated nitric acid-sulphuric acid 
(2:1 vol./vol.) and by adding hydrogen peroxide for sample digestion. The
 
precision varied between 1-10 percent. The accuracy was ascertained by
 
analyzing 5 biological standard reference materials from the National 
Bureau of Standards (Washington D.C., USA) and no significant difference 
could be established between the certified values and those present in 
this study. Additionally, the results obtained by the presented method were 
compared with those obtained by X-ray fluorescence spectromety in a 
different lab. With atomic absorption spectroscopy, cassava presented Mn, 
?e, Cu, and Zn contents of 35.5 more or less 0.7, 69.0 mor'eor less 3.0,
 
2.6 more or less 0.1, and 9.6 more or less 0.1 micrograms/g, reap., and
 
with X-ray fluorescence spectrometry, values of 34.U more or less 3.4, 71.0 
more or less 3.4, 4.2 more or less 1.7, and 8.6 more or less 1.5
 
micrograms/g, reap. (AS)
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26728 CLAUSSEN, W. ; LOVEYS, B.R.; HAWKER, J.S. 1985. Comparative
 
investigations on the distribution of su,;rose synthase activity and
 
invertase activity within growing, mature and old leaves of some C3 and C4
 
plant species. Physiologia Plantarum 65(3):275-280. Engl., Sum. Engl., 39
 

Refs., Illus. [Inst. fur Obstbau and Gemusebau der Univ. Bonn, Auf dam
 
Hugel 6, D-5300 Bonn, Federal Republic of Germany]
 

Cassava. Translocation. Leaves. Carbohydrate content. Sucrose. Growth.
 
Enzymes. Nutrient uptake. Plant development. Biochemistry. Federal Republic
 
of Germany.
 

Sucrose synthase and invertase activities were measured in leaves of 5 
species (eggplant, cassava, grapevine, cugarcane, maize). In young growing 

leaves, sucrose synthase activity was highest in the leaf base in eggplant 
(cv. Mission Boll), cassava (cv. MAU S7), and grapevine (cv. Sultana), and
 
in the leaf sheath in sugarcane (cv. NCO 310) and maize (cv. IOCHIEF). The
 

results suggest that in growing leaves a close relationship might exist
 
between sucrose synthase activity and the import of sucrose from source 
leaves. It is suggested that sucrose synthase may play an important role in
 
the regulation of sucrose content of the conducting tissue. (AS (extract')
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26838 DALOAARD, L. ; BRIMER, L. 1984. Electrochemical detection of
cyanogenic glycosides after enzymatic post-column cleavage. Journal ofChromatography 303(l):67-76. Engl., 
Sumi.Engl., 19 Refs., Illus. [Dept. of
Chemistry BC, Royal Danish School of Pharmacy, Universitetsparken 2, DK
2100 Copenhagen 0, Denmark] 

Cassava. Cyanogenic glucosides. Linamarase. Linamarin. Hydrolysis.

Laboratory experiments. Denmark.
 

Crude and partly purified extracts from Helix pomatia and linamarase from
cassava were immobilized on columns packed with porous glass or silica and
used as postcolumn reactcrs in the high-performance liquid chromatography
of cyanagenic glycosides. When the efficiency of hydrolysis of concentrated
solutions was measured, it was found that linamarase from cassava
hydrolyzed linamarin completely, leaving other glycosides unaffected. NaOH(2 molar) was added to the flowstream after the enzyme reactor resulting inthe formation of cyanide, which was then detected at a silver electrode byan amperometric measurement of 0 V with reference to a silver-silver 
chloride electrode. The selective 
 detection of cyanide allows measurements
in a complex matrix. The response is linear and the detection limit is in
the low picomole range. (AS) 

020
26731 GOMEZ, 0. ; NOMA, A.T. 1986. The amino acid composition of cassava
leaves, foliage, root tissues and whole-rort chips. Nutrition Reports

International 33():595-601. Engl., Sum. £ngl., 
23 Refs. [CIAT. Apartado

A6reo 6713, Cali, Colombia]
 

Cassava. Nutritive value. Arginine. Lysine. Methionine. Threonine.

Tyrosine. Valine. Leaves. Roots. Cassava chips. Feed constituents. Dry

matter. Cultivars. Dried roots. 
Colombia.
 

Samples of leaves, foliage, root tissues (parenchyma and peel), and wholeroot chips from 10-mi.-old plants of cassava cv. M Col 22 and M Col 1684 were analyzed for protein content and amino acid composition. Additionalsamples of whole-root chips from 10-
 to 12-mc.-old plants of cv. 
Llanera
ano CMC-84 were also analyzed. The av. protein contents, on an air drybasis, of leaf, foliage, root parenchyma, root peel, and whole-root chipsamples were 22.2, 17.5. 3.2, 9.9, and 4.1 percent, resp. The amino acidprofile of nun-dried cassava foliage compared favorably with that of 
suncured alfalfa meal. The low conen. of the S amino acids and the relativehigh content of arginine were the common features in all cassava -amplesanalyzed. The amino acid composition of dried whoie-root chips was lowerthan that of cereal grains commonly used for animal fueding. The presence
of an unknown amino acid-like substance, probably the result of someinteraction between root peel and parenchyma components, was detected. (AS) 

26393 RICKARD, 021J.E. 1986. Tannin levels in cassava, a comparison of methodsof analysis. Journal of the Science of Food and Agriculture 37(1):37-42.
Engl., Sum. Engl., 24 Refs. [Tropical Development & Research Inst., 56-62

Gray's Inn Road, London WCIX 8LU, 
 England] 

Cassava. Tannins. Composition. Nutritive valul. 
Enzymes. Cassava meal.
Pellets. Cassava chips. Gari. Human health. Ur.ited Kingdom. 

Low levels of tannins (proanthocyanidins) have been detected iP.dried
 cassava samples using standard methods of analysis based on extractionprocedures. A direct vanillin assay method was compared with other directmethods of analysis based on acid hydrolysis and protein precipitation. The
specificity of the methods is discussed in relation to the levels of
tannins detected and their potential biological activity in freeze-dried 
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fresh and dried/processed cassava samples. The results are discussed with 
respect to the amouat of indigestible material present in the samples. The 
results of these expt. indicate that tannins present in dried/processed 
cassava products may be a factor limiting their nutritional value. (AS) 

022 
26869 SOARES, L.M.V. ; RODRIGUEZ-AMAYA, D.B. 1985. Screening and 
quantitation of ochratoxin A in corn, peanuts, beans, rice, and cassava. 
Journal of the Association of Official Analytical Chemists 68(6):1128-1130. 
Engl., Sum. Engl., 21 Refs. [Univ. Estadual de Campinas. Faculdade de
 
Engenharia de Alimentos c Agricola, Caixa Postal 6121, 13.100 Campinas-SP,
 
Brasil] 

Cassava. Laboratory experiments. Analysis. Ochratoxin. Cassava flour.
 
Brazil.
 

To answer the need for simple, economical, and rapid methods for
 
mycotoxins, a procedure for screening and quantitation of ochratoxin A was
 
developed. A methanol-aqueous KCl extraction is used, followed by cleanup
 
with clarifying agents and partition into chloroform. Part of the 
chloroform extract is used for screening and the other part for
 
quantitation by TLC. The screening procedure takes 40 min, using a silica 
gel/aluminum oxide minico:umn developed for this purpose. The limits of
 
detection are 80 and 10 micrograms/kg, resp., for miniuolumn screening and
 
TLC quantitation. Ammonium sulfate is efficient in cleaning samples of
 
maize and casava. Tests wtre conducted on triplicate spiked samples of 
yellow maize meal, raw peanuts, dried black beans, polished rice, and CF at
 
different levels (1400,200, 80, 40, and 10 micrograms/kg). Recoveries
 
ranged from 86 to 160 percent and the C.V. ranged from 0 to 26 )ercer.L. 
(AS) See also 025 132
 

C04 Plant Nutrition
 

023 
26365 KANWAR,J.S. ; YCUNGDAHL, L.J. 1985. Micronutrient needs of tropical 
food crops. Fertilizer Research 7(l):43-67. Engl., 90 Refs., Illus. 

Cassava. Nutrient uptake. Zn. Cu. Mn. B. Fe. Mo. Mycorrhizae.
 
Translocation. Root productivity. Fertilizers. N. P. K. Soil
 
impoverishment. United Kingdom.
 

Research conducted on micronutrient needs of tropical food crops is 
reviewed. The role of micronutrients (Cu, Mo, Fe, Zn, Mn, and B) in crops
 
is discussed. A brief reference to cassava is made regarding a lime and 
micronutrient trial conducted by CIAT in rolombia where high levels of 
liming induced Zn deficiency and reduced the uptake of Mn, Cu, and B. 
Cassava removes 200 g Fe, 75 g Mn, 25 g B, 75 g Zn, and 8 g Cu/t DM.
 
General research needs on the topic are indicated. (CIAT)
 

024 
26363 LIAN, -T.S.; CHAN, S.K.; HASSAN, M.I. 1983. Tne relationship between
 
potassium uptake and yield of cassava as influenced by branching. MARDI 
Research Bulletin 11(2):233-236. Engl., Sum. Mal., Engl., 4 Refs., Illus. 
[Malaysian Agricultural Research & Development Inst., Serdang, Selangor, 
Malaysia] 

Cassava. Plant assimilation. K. Branching. Leaves. Root productivity.
 
Cultivars. Malaysia.
 

Fifteen cassava var. differing in branching pattern, fresh root yield, and
 
tuber starch content were planted in a randomized complet, block design
 
with 3 replicates to study the relationship between K uptake and cassava 
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yield, Efficiency of K uptake as reflected by leaf K content had positive
re).ationships with fresh root and starch yields in unbranched cassava. Iabranched forms, however, high K uptake depressed yield. Although DMproduction was enhanced by efficient K uptake, the dominating top growth of
branched forms probably influenced the partitioning of these easimilates in
its favor, thus restricting root storage and yield. (AS)
 

025
26712 PINHEIRO, S.L.G. 
; ANJOS, J.T. DOS; TERNES, M.; MONDARDO, E. 185.

Levantamento nutricional da mandioca em solos de Santa Catarina.

(Nutritional evaluation of 
cassava in Santa Catarina soils).
Floriangpoli-SC, Branil, Empresa de Pesquisa Agropecuaria de Santa
Catar-na. Pesquisa en Andamento no.38. 7p. Port., 8 Refa. [Empresa de
Pesquisa Agropecuaria de Santa Catarina, Ca-'xa 
Postal D 20, 88.000
 
Florian6polis-SC, Brasil]
 

Cassava. Nutritive value. Leaves. Soil analysis. Cultivars. Root
 
productivity. Timing. N. P. K. Minerals. Brazil.
 

Leaf samples of cassava cv. Mice, Aipim Gigante, and Mandim Branca were

taken for chemical analysis as well 
as samples 'rom 3 different low-P, acid
soils to characterize the nutritional status of cassava on the main soiltypes found in Santa Catarina (Brazil). The OM, pH, exchangeable K, Al, andCa + Mg, and available P. Fe, Mn, Zn, and Cu values varied for the
 
different soils. Comparing the critical levels of major nutrients and
micronutrients established for cassava and those 
 obtained from the

analyzed leaf samples, it 
was found that with few exceptions P, Ca, Mg, Fe,Cu, and B were withir. normal levels. N levels were generally low, K levels were low at 2 sites, Zn levels were low, and Mn levels were well above the
normal for all sites. The results suggest that N, K, and Zn are generally

deficient while Mn is in 
excess. A low correlation was observed between
soil and leaf nutrient levels, and between these and 
cassava production.

Further studies are recommended, especially in Ararangua soils where
 
cassava yields were lower. (CIAT) See a 014 
 029 037
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 Soil, Water, Climate and Fertilization
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26777 CARTER, S.E. 1986. Climatic and edaphic olat fication at a

continental scale (1:5,000,000) for cassava in Sou. 
 kmerica. Cali,
Colombia, Centre Internacional de Agricultura Tropic. .. Agro-Ecological
Studies Unit. 17p. Includes 4 maps. Engl., 24 Refs., illus.
 

Cassava. Climatic requirements. Soil analysis. Maps. Colombia. South 
America. America.
 

The different environments (combinations of climatic and edaphic

conditions) in which cassava is grown in South America are classified, and
the most probable differences between one agroecozone and the next based onenvironmental factors affecting the cassava plant are presented. Ahierarchical approach is used for soil and climate classification-. 
Specific maps for climates, soils, and a combination of olimate-soll
homologues for cassava in South America are presented as well as a map of 
cassava distribution. (CIAT)
 

027
 
26749 GONZALEZ, V.W. 1981. Effect of fertilization and plant density on
root yield of 
cassava (Manlhot esculenta Crantz). Davis, University of
 
California. 27p. Engl., 5 Refs., Illus.
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Cassava. Fertilizers. Hoot prcduotivity. Nutritional requirements. N. P. K. 
Spacing. Planting. Cultivars. Cassava programs. Mexico. 

The effects of varying levels of NPK at different plant densities 7500, 
10,000, 12,500, and 15,000 plants/ha) on the root yields of cassava cv. M
 
Hex 59 were determined and the selected var. was compared with the local 
cv. Ceiba in Huimanguillo (rabasco, Mexico), using the Plan Puebla matrix 
design. Fertilizer levels were 0. 30, 60, and 90 kg N; 60, 90, 120, ane 150 
kg P; and 30, 60, 90, and 100 kg K/ha. Ther were a total of 25 treatment
 
combinations. The local cv. Ceiba yielded the same as H Max 59 at the 
highest plant density with the application of 60-120-90 kg NPK/ha. Th, max. 
cassava yield (27 MT/ha) was obtained with 60 and 90 kg N and P/ha, "esp. 
The levels of the factors were not adequately chosen; thus future stulies 
should correctly manipulate them to use the Plan Puebla matrix desir 
successfully. CIAT) 

028
 
26750 GONZALEZ, V.W. 1981. Project: regression analysis on the effect of 
fertilization and plant density on root yield of cassava (Hanihot esculenta 
Crantz). Davis, University of California. 16p. Engl., Illus.
 

Cassava. Root productivity. Fertilizers. Nutritional requirements. N. P. K. 
Shoots. Spacing. Plant height. USA. 

Based on data of a previous expt., a regression model was developed to (1)
 
relate cassava fresh root yield to N and P contents and to plant density; 
(2) determine the effect of K; and (3) relate top yield, plant height and 
no., and root length and diameter to the variables in (1) and to fresh root 
yield. The equations with the best fit for fresh root yield, as a function 
of NPK and plant density, included N as a square variable and P, K, and 
plant density as s.mple or interacted variables. The observed max. fresh 
root yield is likely to be due to N and not N + P as was 1st observed. N 
apparently alters the functional balance of shoots to roots since it is 
not as important a squared variable in the regression equation that relates 
top yield to the studied variables. (CIAT)
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26899 HOWELER, R.H. 1986. Potassium nutrition of cassava. In Munson, R.D., 
ed. International Symposium on Potassium in Agriculture, Atlanta, 
Gatnesville, 1985. Madison, Wisconsin, U.S.A., American Society of 

8

Agronomy. pp. 19-841. Engl., Sum. Engl., 110 Refs., Illus. [CIAT, Apartado 
A6reo 6713, Cali, Colombia] 

Cassava. K. Absorption. Root productivity. Plant tissues. Plant
 
development. Growth. Ca. Mg. Mineral deficiencies. Soil requirements. Soil
 
fertility. Fertilizers. Timing. Carbohydrate content. Colombia.
 

A literature review is givpn on K nutrition of cassava, covering aspects of 
K absorption during the growth cycle; effect of cassava production oil soil 
fertility; K concn. in cassava tissue; effect of K supply on growth and K 
uptake; interaction between K, Ca, and Hg; diagnosis of K deficiency; 
cansava response to K application; and effect of K on root quality. Most 
reports in the literature indica' , significant responses of cassava to 
application of 50-150 kg K/ha, but in some cases responses have been 
obtained to levels as high as 400 kg K/ha. At these high levels of K 
application, there is a possibility of inducing Mg deficiency because 
cassava appears to reduce Mg absorption at high levels of ):sJpply; K
induced Ca deficiency is much less likely. All K should be applied at or 
short-f after planting and in split applications only at low rates. For 
diagnosing K deficiency, one should sample the youngest fully expanded 
blades of plants that are 3-4 mo. old; a K(+) conon. of less than 13-15 
g/kg in this tissue indicates K deficiency and a likely response to K 
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application. Similp.rly, when the level of exchangeable K(+) in the soil is 
less than 0.15-0.17 cnol/kg, a K response can be expected. (AS (extract))
 

030
 
25788 HOWELER, R.H. ; GUZMAN,S. 1985. PrActicas de conservaci6n de suelo 
en explotaiones agropecuarias en ladera. (Soil conservation practices on 
hillside ranches and farms). In Congreso Colombiano de Cuenc .s
 
Hidrogrfificas, 3o., Cali, Colombia, 1985. Memorias. Cali, 
Centro 
Internacional de Agricultura Tropical. pp.208-239. Span., 18 Refs., Illus. 
[CIAT, Apartado A6reo 6713, Cali, Colombia]
 

Cassava. Soil conservation practices. Cultivation systems. Mulching.

Weeding. Interoropping. Drainage. Ecosystems. Soil fertility. Soil 
requirements. Soil physical properties. Colombia. 

The factors influencing soil erosion and soil conservation practices in 
annual crops, with special reference to cassava and cattle raising in hill)
areais of Colombia, are discussed. In Mondomo, Cauca, soil erosion in
 
cassa,-4 crops was markedly reduced by applying maize mulch and by planting
 
Brachiaria humidicola between double rows of 
cassava. With the latter
 
practice, however, 
cassava yields were reduced due to the competition

exerted by the grass. In Agua Blanca, Cauca, the most effective treatment
 
was zero tilla. and weed control using hoes. In Las Pilas, Cauca, zero
 
tillage, fertilization, and the use of live barriers were effective. To
 
avoid soil erosion in hilly areas, the 
best control is obtained by

intensive crop management--fertilization, high planit densities,

intercropping, min. tillage, disease and pest control, live barriers, and
 
soil mulches. (C:AT)
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25787 HOWELER, .. H. 1984. Pricticas de conservac16n de suelos para cultivos 
anuales. (Soil conservation practices for annual crops). In ___ ., ed.
Seminario sobre Manejo y Con.iervaci6n de Suelos. Cali, Colombia, 1984. 
Manejo y conservaci6n de suelos de ladera: memorias. Cali, Colombia. pp.77
93. Span., 13 Refs., Illus. [CIAT, Apartado A.reo b113, Cali, Colombia]
 

Cassava. Soil conservation practices. Soil fertility. Mulching.

Intercropping. Drainage. Planting. Ploughing. Soil physical properties.
 
Colombia.
 

The factors influencing soil erosion and the most efficient practices 
to
 
counteract this phenomenon in annual crops, using cassava example,as an 
are discussed. The equation A = R x K x L x S x C x P is used to explain

the factors influencing soil erosion, in which A 
= soil losses due to
erosion; R = rainfall; K = soil; L and S = slop, length and gradient; C= 
crop management; P = conservation practices. Exptl. results obtained in 
Mondomito and Agua Blanca (Cauca, Colombia), where the effects of different 
cultural practices in cassava on soil erosion were studied, are briefly
discussed. To increase annual crop yields in hilly regions and to reduce
 
soil erosion, recommendations are to apply adequate fertilizers, use 
adapted, high-yielding var., control pests, diseases, and weeds, use min.

soil tillage, plant across the contour, use live grass barriers and soil 
mulches. (CIAT)
 

032
 
22044 HOWELER, R.H. ; SIEVERDING, E. 1983. Potentials and limitations of 
mycorrhizal inoculation illustrated by exper1z:-;.s with field-grown 
cassava. Plant and Soil 75(2):245-261. Engl., Sum. Engl., 45 Refs., Illus. 
[CIAT, Apartado A~reo 6713, Cali, Colombia] 

Cassava. Mycorrhizae. Inoculation. P. Clomus manihotis. Root productivity. 
Cultivars. Fertilizers. Colombia.
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Field inoculation trials with cassava were conducted in Quilichao (typic 
Dystropept soil) and Carimagua (Haplustox soil), Colombia. In Quilichao, 
with a large and effective native vesicular-arbuscular mycorrhizal (VAM)
 
population, inoculation with Glomus manihotis did not increase cassava 
yields significantly, neither when different sources and levels of lnocultu 
material were used, nor with different cassava cv., or after stabilizing 
soil temp. through mulching. Field inoculation did result in a decrease of 
the C.V. with respect to yield. The high dependency of cassava on an 
effective VAM association was indicated by a marked decrease in yield &.'
 
eradication of native VAM by soil sterilization. In Carimagua, with a lower
 
native VAM population, mycorrhizal inoculation with G. manihotis increased
 
yields significantly at intermediate levels of 100 kg applied P/ha, using 
either inoculum of cassava or Panicum maximum roots or inoculum of a soil
root mixture of maize or Pu-.'aria phaseoloides. Higher or lower levels of 
P decreased the effect of inoculation on yield. There were no significant 
differences among P sources, ranging from highly soluble triple 
superphosphate to low solubility rock phosphates. Inoculation with 
different VAM isolates had a variable effect on cassava yields, and showed
 
that there may be an interaction between P fertilizer level and isolate
 
efficiency. It is concluded that there may be a potential to increase
 
yields or decrease the fertilizer F requirements of cassava through field 
inoculation with effective VAM isolates, in the vast areas of acid
 
infertile Oxisols and Ultisols with low native VAN fungal populations, 
represented by Carimagua. (AS)
 

033
 
21493 INSTITUT DE RECHERCHES AGRONOHIQUES TROPICALES ET DESCULTURES 
VIVRIERES. 1981. Le manioc en culture pure. (Honocropped cassava). In 

. Rapport analytique ftudes des systeres de production potentiels a 
base de riz pluvial, 1979-1980. Paris. Convenio EMAPA/IRAT. v.3,pp.438-

4
65. 

Fr., (Inst. do Recherches Agronomiques Tropicales et des Cultures 
Vivriere3, 110 rue de l'Univ., 75.007, Paris, France]
 

Cassava. Cultivars. Plant breeding. Root productivity. Rice. Fertilizers.
 
N. P. K. Starch productivity. Nutritional requirements. Brazil. 

Information is given on var. improvement, fertilization, weed and insect
 
control, and entomology of potential cassava-rice production systems. The 
exptl. conditions, var., and maintenance measures are described and 
comparative data are given on starch content, wt. of aerial part and roots,
 
yield, variance analysis, effect of herbicides, and weeds. Traditional var.
 
were found to be highly productive without the addition of manure; they do 
not need NPK fetilizer when grown in rotation with upland rice.
 
Fluormeturon was persistent at low application rates. On the other hand,
 
traditional var. showed low disease susceptibility and during the 2-yr 
rotation, the effect of insects was nil. It Is recommended that the
 
Brazilian PROALCOOL project be activated through traditional cultivation
 
systems such as crop rotation and subsistence cropping to avoid the risks 
involved in sole cropping cassava (low yields and diseases, among others). 
(CIAT)
 

034
 
26362 KRUTKUN, T. 1984. Effects of lead nitrate and lead oxide added into
 
Map Bon sandy loam soil on growth of cassava. Kasetsart Journal 18(3):149
152. Thai., Sum. Engl., Thai., 15 Refs.
 

Cassava. Soil amendments. Growth. Thailand.
 

Application of lead nitrate up to 400 ppm Pb or lead oxide up to 2000 ppm 
Pb to Map Bon sandy loam soil did not cause any damage to cassava. (AS) 
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26713 HONDARDO.E. ; ANJOS, J.T. DOS; BACHA, 1.E. 1986. Epocas de aplicacao

de fertilizantes na cultura da mandioca em solo Ararangud. 
(Fertilization
dates for cassava on Ararangud soils). Florian6polis-SC, Brasil, Empress de
Pesquisa Agropecuaria do Santa Catarina. Pesquisa em Andamento no.57. 5p.
Port., 2 Refs. [Empress de Pesquisa Agropecuaria de Santa Catarina, Estacao 
Experimental de Urussanga, Caixa Postal 49, Urusnanga-SC, Brasil] 

Cassava. Fertilizers. Soil analysis. Hoot productivity. Starch
 
productivity. Timing. N. P. K. Brazil. 

A trial 
was conducted to determine the best NPK fertilization dates of
 
cassava ev. Aipim Oigante in a low fertility sandy soil with low OH 
content, of AraranguA (Santa Catarina, Brazil). NPK was applied in
 
different combinations. The highest av. 
root yield (22.2 t/ha) and the
 
highest starch content (32.9 percent) for the 1-cycle crop were obtained
 
when 25-30-40 NPK was applied 45 days after planting, followed by 25-0-0

NPK 75 days after planting. In the 1-cycle crop all fertilization dates 
gave higher root yields than the unfertilized control. In the 2-cycle crop,
the best root yield (25.2 t/ha), from an economic point of view. was 
obtained when 5-15-20 and 20-0-0 NPK were applied during the 1st cycle at
 
planting and 45 days after planting, resp., and 25-15-20 NPK during the 2rd
 
cycle at 45 days after germination. (CIAT)
 

036 
26744 PINTUKANOK, A. ; TONGYAI, C. 1985. An evonomic evaluation of land
 
degradation through crop nutrient removal ty cassava, sugar cane 
 and maize.Thai Journal of Agricultural Science 18(l,:37-51. Engl., Sum. Engl., 8 
Refs., Illus. [Office of the National Environment Board, Phayathai, Bangkok 
10400, Thailand]
 

Cassava. Economics. Harvesting. So.L impoverishment. Nutrient uptake.
 
Sugarcane. Maize. N. P. K. Costs. Ecology. Thailand.
 

An economio evaluation is made of soil nutrient loss as 
affected by the
 
growing export demand of maize, 
cane sugar, and cassava products. Special

consideration is given to 
the fertilizer compensation requiement.

Unfertilized plant samples were analyzed for N, P, and K removal;
fertilized plant samples were also analyzed but only to assess the effects
 
of fertilizer application at the recommended rate. Results 
show that NPK 
contents were greater in maize grains than in 
cassava roots or sugarcane

millable portion, and that the exportation of maize p:'oducts has led to the
 
greatest soil nutrient loss. Compensating for the loss through the
 
application of fertilizer is essential 
 in order to prevent further decline
in soil fertility. It is suggested that the value of los soil nutrients 
should be considered in terms of fertilizer cost required for compensation
and should be added to the primary value of these products. Tne 13-yr av. 
shows that the equivalent fertilizer loss values of cassava roots, 
sugarcane, and maize grain were 4.4, 8.0, 
and 17.23 percent, remp. (AS)
 

037
26809 PORTIELES, H. ; RUIZ, L.; SANCHEZ, E. 1983. Estudio del consuo y los 
coeficientes de arro'echamiento de los fertilizantes y e] suelo en el
 
cultivo de la yuca (Hanihot esculenta). (Study of consumption and uptake
coefficients for fertilizer and soil nutrients in cassava cultivation).
Ciencia y T6cnica en la Agricultura. Viandas Tropicales 6(1-2):85-99.
Span., Sum. Span., Engl., 16 Refs. [Centro de Mejoramiento de Semillas 
Agdmicas, Santo Domingo, Villa Clara, Finisterio de la Agricultura, Ciudad 
de La Habana, Cuba] 

Cassava. Roots. Stems. Fertilizers. Composition. Root productivity.

Harvesting. Soil fertility. Fibre content. Soil requirements. N. P. K.
 
Cuba. 
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The coefficienta of fertilizer and soil nutrient uptake by cassava clone 
Sellorita were determined on a brown carbonated soil with 3.15 and 38.20 g P 
and /100 g of soil, reap., at the Centra de Hejoramiento de Semillan 
Agmicas (Villa Clara, Cuba) in 1981. A randomized block design was used 
with 4 replications and 5 treatments: (1) control, (2) PK, 3) NK, (4) NP, 
and (5) NPK; N, P. and K were applied at 120.5, 67.0, and 221.3 kg/ha,
 
reap. A relationship was found between 9tem uptake (111.6, 24.0, and 103.4 
kg NPK/ha, reap.) and the highest canopy yield (6.36 t/ha). Likewise, the
 
highest N uptake by roots (68.25 kg/ha), obtained with treatment 4, was 
related to the highest level of N utilization by the canopy. On the other 
hand, the highest P and K uptakes (15.15 and 85.86 kg/ha, reap.) were
 
observed with treatment 5 and the lowest, for both canopy and roots, with 
the control. The crop did not benefit from NPK fertilization, and a
 
depressive effect was observed. A high utilization coefficient (70.9
 
percent) for soil P was also found. Treatment 5 produced the highest 
cassava yields. (AS)
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26863 PORTIELES, H. ; RUIZ, L.; SANCHEZ. E. 1983. Influencia de la 
fertilizaci6n sabre la semilla y su efecto en los rendimientos de la yuca
 
(Man'hot esculenta). (Effect of fertilization on cassava cuttings and on 
yields). Ciencia y T6cnLica en la Agricultura. Viandas Tropicales u[1-2):25
37. Span., Sum. Span., Engl., 16 Refs., Illus. [Centre de HeJoramiento do 
Semillas Agfmicas, Santo Domingo, Villa Clara, Hinisterio do la 
Agricultura, Ciudad de La Ratan,. Cuba] 

Cassava. Fertilizers. N. P. K. Root productivity. Plant height. Plant
 
developent. Growth. Rainfall data. Cuba. 

At the Centro de Mejoramiento de Semillas Agdmicas (Villa Clara, Cuba), a 
study was carried out on a brown carbonated soil with 4.6 mg P and 40.5 mg 
K/100 g soil, using cuttings from cassava clone Sehorita, grown on plots 
with fertilization patterns as follows: check, PK, NK, NP, and NPK, where N
 
was applied at 120.7 kg/ha, F at 67.0 kg/ha, and K at 221.3 kg/ha. A random
 
block design with 4 replications was used. The highest cutting dry wt. was
 
noted in cuttings from the NP treatment (8.36 t/ha), whereas the lowest was 
that from the check treatment (4.10 t/ha). For N, P, and K uptake, cuttings
 
showed a similar pattern as compared with the dry wt. measurements, being
 
111.66, 24.09, and 103.45 kg N, P, and K/ha, resp.. for the NP treatment.
 
There were no significant differenceas for root yield between treatments.
 
Further research on the subject is recommended. (ClAT) 
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26374 POTTY, V.P. 1985. Cassava af an alternate host for multiplication of
 
VAM fungi. Plant and Soil 88(l):135-137. Engl., Sum. Engl.. 7 Refs. (Indian
 
Agriculturel Research Inst., Regional Station, Rajendranagar, Hyderabad 501
 
030, irdia]
 

Cassava, Mycorrhizae. Inoculation. Cortex. Roots. India.
 

The use of cassava as an alternate host for the multiplication of 
vealcular-arbuscular mycorrhizae (VAH) fungi for mass inoculation in the
 
field was investigated. In a 1st test with VAm fungi found embedded in
 
between the layers of cassava root peels, high infection of the VAMfungi 
inoculated with cassava peels was recorded; there were no significant 
differences between the treatments cassava peeling alone and cassava 
peeling + lignite slurry, both at iroculum canon. of I and 10 g/plant. In a 
2nd test, VAMstrains isolated f~onm sweet potatoes and yams were found to 
infect cassava in a similar way as the cassava strain. The response of
 
cassava to a coleus strain was comparatively less, and a nonindigenous 
culture of Glomus mossae was also able to iniect cassava plants more 
efficiently than the native strain. The phenomenon of nonspecificity of 
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cassava to various VA fungi and the prevalence of the fungus in the peelscan be of use in the mass multiplication of efficient strains. (CIAT) 

04024057 SANCHEZ DE PRAGER, M. ; SIEVERDINO, E. 1984. Fstudio de Iafitosanidnd de in6culos de micorriza veviculo-arbusca~r (HVA). (Studies onthe sanitary condition of esicular-arbuscular mycorrhiza inooulum). SuelosEcuatoriales 14(l):149-157, Span., 12 Refs., Illus. [Univ. Nacional de
Colcmbia, Apartado A~reu 237, Palmira, Colombia] 

Cassava. 
 ycorrhizae. Inoculation. Soil requlrements. Lactic acid. Soil
fprtility. Fertilizers. Fusarium. Rhizoctonia. Roots. Colomoia.
 

A methodology to determine the sanitary condition of vesicular-arbuscular
(VA) mycorrhizal inoculum, especially regarding the 	 association
mycorrhiza-pathogenic fungi, was investigated using 100 kg-pots withQuilichao (Colombia) soil inoculated with the VA mycorrhiza Glomusmanihotis; the following host plants were used: cassava, Puerarie
phaseoloides, Desmo~ium ovalifolium, Stylosantnes capitata, P.phaseoloides/maize, and D. ovalifolium/aize. Three types of inoculum werecollected frow each host: (1) soil infested by VA mycorrhiza (soil ,
roots), (2) infected roots, and (3) VA mycorrhiza spores. The following
culture media were studied to isolate non-mycorrhizal fungi: PDA-25 percentlactic acid, soil-agar extract + antibiotics, PDA + antibiotics, and PDA-25
percent lactic acid + antibiotics. The best media to identify non
mycorrhizal fungi from soil infested ty VA mycorrhiza were soil-agar
extract + antibiotics and PDA-25 percent lactic acid + antibiotics. PDA-25
percent lactic acid was succeszsful for infested roots and spores. Fusarium
op. and Rhizootonia sp.. pathogenic to cassava, were 	found associated with
the VA mycorrhizal inoculum. Pathogenicity tests of VA mycorrhiza-infested
soil 	 indicated that there was an apparent balance between fungal
populations, thus preventing root pathogen attacks. Pathogen-free VAmycorrhizal inoculum should be used. To produce inoculum on a large scaleit is neces.sary to identify (1) agrodemicals that will selectively control
pathogcits without inhibiting mycorrhizse and (2) hosts with a high capacityto multiply mycorrhize anidexclude specific pathogen,. (CIAT)
 

041
26709 SAROBOL, E. ; ROJANARIDPICHED, C. ; JIAMJAhlIANjA, J. ; VICHUKIT, V.SAENGKAEWSOOK, W. 1984. Yield response of capsava to lcw rate of'fertilizer. Kasetsart Journal 
18(2):68-71. T'ai., 
Sum. Engl., Thai.. 5
 
Refa.
 

Cassava. Root productivity. Fertilizers. N. P. K. Thailand.
 

The recommended fertilizer rate of 
cassava J- Thailand is 50-50-50 kg
NPK/ha; however, farmers apply fertilizer at a much lower rate than that
recommended. Past fertilizer trials have used high fertilizer rates thatare beyond the reach of the farmers. Research was conducted at Sriracha
Research Station in Cholburi from 1978 to 192I 	 to determine the yieldresponse of cassava to a low fertilizer rate (0.25, 0.50, 0.75, and
the recommended rate) when grown in a sandy 
1.00
 

loam 	 of Sattahip Series, atypical soil of the cassava-growing are. 
of eastern Thailand. Av. yield
increases with fertilizer application were 15, 21, 
24, and 34 percent,

reasp. (AS) See also 002 
010 023 025 057 070
 

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

042
25795 ALCANTARA, E.N. DE ; CARVALHO, D.A. DE 1983. Plantas daninhas emmandiocais (Manihot eaculenta Crantz) 
na regiao mineradora de Diamantina
(Alto Jequitinhonha), Minas Gerais. (Weeds in cassava in the mining 
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district of Diatantina (Alto Jequitinhonha), Minas Gerais). Plant& Dnninha 
6(2):138-143. Port., Sum. Port., Eng., 18 Refs., Illus. (Empresa de 
Pesquisa Agropecu-ria de Minas Gerais, 37.200 Lavraa-MG, Brasil] 
Cassava. Weeds. Brazil. 

A survey was carried out in the municipalities of Carbonita, Itamarandiba. 
and Caelinha, considered to be representative of the mining region of
 
Diamantina (Minas Gerais. Brazil). Results showed the occurrern.s of 45 weed 
species belonging to 19 families. consisting of' 16 dicotyledons, 2
 
monocotyledons, and 1 pterldophyte. Compo-itae, Gramineae, Malvaceae,
 
Leguminoseae, Rubiaceae, and Cunvolvulaceae were the most frequently

occurring families. The most frequent species were Acanthospermum australe, 
Sida rhombifolia, and Forre.ria elate. (AS (Nxtr3ct))
 

043
 
26720 CABALLERO M., C.A. ; RODRIGUEZ, J.R.; GONZ'LEZ, A.; CARBALLO, A.;
 
ORTIZ, R. 1986. Evaluaci6n de cuac:-o variedades de mandioca y tres 
distancias de siembra. (Evaluation uf four cassava varieties and three
 
planting distances!. CaazapA, Paraguay, Ministerio do Agricultura y
 
Ganuieria. Servicio do Extcnsi6n Agricola Ganadera. 17p. Span.. Sum. Span.,
 
5 Refs.
 

Cassava. Cultivars. Planting. Spacing. Root prcductivity. Paraguay.
 

Four early-maturing casava var. (Konche GuazG, Konche-i, KacharA, and 
Pomberl) were evaluated at 3 planting ditances (50. 75, and 100 cm between 
plants) to identify the main characteristics of the var. and the planting 
distances at which they have the highest yield potential. These var. are
 
the most ctmonly cultivated in the districts or CaazapA, Maciel, and
 
Fulgencio Yegros (Peru). Traditional technology was used. The trial was
 
installed in Sept. 1984 and harvest took place 9 mo. later. Each trial was
 
made up of 3 blocks; each block was divided into 12 plots where the 4 var.
 
were distributed completely at random at 3 planting distances. The highest 
yielding var. was Konche Guaz6, followed by Konche-i. The planting distance 
of 50 c between plants was statistically better than the one used by the 
farmer, yielding 115 perpent more, but with small roots. In 1 locality, var. 
Konche Guaz6 decreased its yield due to lodging. Var. KacharA shoued 
susceptibility to root rot. Var. Konche-1 had the best starch yield (35
 
percent). (AS-ClAT)
 

044 
26848 CATARO C., M.L. 1986. Fvaluaci6n do la estabilidad fenotipica de una
 
variedad de yuca (Manihot esculenta Crantz) propagada voegtativamente por
 
diferentes mtodos. (Evaluation of phenoty'pic stability cf a cassava
 
variety vegetatively propagated by different methods). Teals B16logo

6
(Bot~nico). Cali, Colombia. Universldad del Valle. 9 p. Span., Sum. Span., 
Engl., 65 Refs., Illuz. 

Cassava. Cuttings. Apical meritemo. Propagation. Germination. Root
 
productivity. Harvesting. Roots. Plant anatomy. Plant tissues. Plant
 
breeding. Plant develolnent. Morphogenosis. Dry matter. Colombia. 

The phenotypic stability of plants of cassava var. M COL 1505, obtained 
from "uttings (control), sprouts. meristem culture, in vitro conservation, 
and somatic embryogenesis, was assessed. Using the techniques developed at 
CIAT, the plants obtained from meristeos, in vitro conservation, and 
somatic embryos were propagated in vitro in order to increase the amount 
of vegetative material. Plante obtained from cuttings and srouts, used as 
controls, were propagated vegetatively in situ. Phenotypic avaluation was 
carried out at 6 and 10 mo. from planting in th- Lield and an 
electrophoretic isoenzyme analysis was conducted using young roots from 
sprouts obtained from cuttings at harvest. Cutting-propagated plants 
differed from plants obtained from spreuts regarding quantitative 

17
 



characters. Meristem-propagated plants 
 showed the highest phenotypic
stability, with root fresh wt. and HI 
superior to control plants, though

not significantly differeit. Plants from in vitro conservation varied

significantly regarding qualitative plant characterp, but 
this variation
 
did not affret root yield. Plants obtained by somatic embryogenesis

differed significantly from the control plants in both qualitative end
quantitative characters. The ulectr(,phoretic isoenzyme analysis did 11otshow any variation in the isoenzyme banding pattern for the 5 propagation
systems. The changes observed in the phenotypic characters can be
attributed to physiological differences, associated to 
the induction of a
 
juvenil stage, caused by the in vitro culture. (AS)
 

045 
26132 CORAL C., J.C. 1984;.Efectc dei 
cultivo de meristemas, sobre el
 
rendimiento y vigor de dos variedades comerciales de yuca (Mani!ot

esculenta Crantz). (Effect of meristem culture on the yield and vigor of
 
two commercial cassava varieties). Tesis Ing.Agr. Palmira, Universidad
 
Nacional de Colombia. 76p. Span., 
Sum. Span., Engl., 51 Refs., Illus.
 

Cassava. Apical meristems. Root productivity. Cultivars. Vtroses. Harvest
 
index. Dry matter. Cuttings. Plant anatomy. Leaves. Carbohydrate content.

Stach content. Sugar content. 
HCN content. Temperature. Climatic
 
requirements. Disease transmission. Colombia.
 

The effect of merisem culture on the yield and vigor of cassava var.Llanera and CHC-40 was studied. The var. were planted in the field either
 
as conventional cuttings or as plantlets obtained through 
meristem culture

techniques developed at CIAT, and were grown for 2 consecutive cycles that
lasted 12 and 9 me., reap. Data were taken on fresh root production,
production of 
planting material, plant height, and height to 1st branciling,

among others. During the 
1st yr var. Llanera (obtained through meristem
 
culture) produced 52.9 percent more roots and 47.1 
percent more planting
material than the control plants obtained from cuttings; in CMC-40 the
increases with respect to the control plants were 142.8 and 18.2 percent,
 
reap. In the 2nd yr increases also occurred 
 in both var., but to a lesserextent. In (lanera, meristem culture was found to affect plant morphology:the length:width ratio of leaf lobes was twice that of the contrul, and
leaf thickness increased due solely to the formation of a thicker spongy

mesophyll. The elimination or dilution of negative factors as a result of
propagation 
by meristem culture could explain these morphological changes.

The dramatic increase in the production of freph roots and planting

material in both var. a.i a consequence of the cleaning of the var. through
meristem culture was clearly demostrated. (AS (extiact))
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26808 CUADRA M., A. ; RODRIGUEZ M., 
S. 1983. Estudio de diferentes m~todos
 
de plantaci6n de la yuca (Manihot eaculenta) y nu 
relaci6n con los

rendimientos en el ecosistema de la Provincia de GuantAnamo. (Study of

different methods 
of planting cassava and their relationLhip with yield in
the ecosystem of 
the Province of Guantanamo). Ciencia y T6cnica en la
Agricultur-. Viandas Tropicales 6(1-2):51-60. Span., 
Sum. Span., Engi., 6

Refs. [Eztacli,.. Pynerimental de Viandas Esteban Campos, Guantinamo,

Ministerio de la Agriculture, dJa de La Habana, Cuba]
 

Cass:va. Planting. Timing. Cuttings. Cultivars. Root productivity. Cuba.
 

Four different methods of planting cassava were 
studied at Esteban Campos
Agricultural Expt. Station (Guantinamo, Cuba) 
on a d~ep, sodiun to saline,

sandy clay loam on calcareous alluvium. A Latin square design was used with4 treatments and 4 replications. Planting methods were (1) in-lined, 
forming a 45 degree angle with the ridge; (2) vertical, forming a 90 degree

angle with the ridge; (3) horizontal on the ridge; (4) horizontal on the
bottou of the furrow. Planting material consisted of cuttings 20-25 cm 
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long (7-9 buds) from primary branches. The highest yield (60.42 t/ha) was
 
obtained with plaoting method 3, although it was not significantly
 
different from thos3 obtained with the other methods. (AS)
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26864 GARCIA, M. ; RODRIGUEZ M., S. 1983. Estudio comparativo de estacas de
 
yuca (Manihot esculenta) procedentes de diferentes partes de la planta.
 
(Comparative study on cassava cuttings from different parts of the plant).
 
Ciennla y T~cnica en la Agricultura. Viandas Tropicales 6(1-2):39-49.
 
Span., Sum. Span., Engl., 13 Refs. [Ce,itro de Mejoramiento de Semillas
 
AgAmicas, Santo Domingo, Villa Clara, Cuba]
 

Cassava. Cuttings. Selection. Stems. Root productivity. Cuba.
 

Results from a study carried out during 1981 and 1982 at Centro de
 
Mejoramiento de Semillas Agdmicas in Santo Domingo (Villa Clara, Cuba) are
 
reported. The commercial cassava clone Sehorita was used in a random block
 
design with 4 replications and 8 treatments: cuttings from the 1st, 2nd,
 
3rd, 4th, 5th, and 6th main stem sections, from the base to the top, and
 
cuttings from secondary and tertiary branches. All cuttings were 20 cm
 
long. Cuttings from the 4th main stem section gave the highest yields. 
Cuttings from primary stems had a higher rooting percentage and a faster 
canopy development than those from secondary and tertiary branches (I equal 
to or less than 0.05). Those cuttings from primary stems showed a higher 
production potential, regardless of their site of origin, than those from
 
secondary and tertiary branches (P equal to or less thar 0.05). It is
 
recommended to use cuttings from primary stems for commercial plantations, 
(AS) 

048 
26313 IZQUIERDO, D.A. ; DIAZ, R.0. 1986. Ensayos agron6micos. (Agronomic
 
trials). Yn. Best, R.; Ospina P., B., comp. El desarrollo agro-industrial
 
del cultivo de la yuca en la Costa Atldntica de Colombia. Cuarto informe
 
sobre las investigaciones realizadas en apoyo al establecimiento de las
 
plantas de secado natural do yuca periodo Julio 1984-junio 1985. Cali,
 
Colombia, Centro Internacional de Agricultura Tropical. Proycto
 
Cooperativo DRI-CIAT. v.2.pp.64-70. Span., [CIAT, Apartado A6reo 6713,
 
Cali. tolombia]
 

Cassava. Field experiments. Timing. Planting. Cultivars. Storage. Cuttings.
 
Intercropping. Root productivity. Harvesting. Germination. Cassava
 
programs . Developmental research. Colombia. 

The results of cassava agronomic trials conducted on the Colombian Atlantic 
Coast in 1984-85 are summarized. The results of trials on planting dates 
and age of harvest of var. M Ven 25 and Venezolana, established in 1983, 
indicate that the former adapts better to dry "eason conditions. They also 
confirm that a var. can be identified that could be planted during the 2nd 
semester, under water stress conditions, in order to satisfy the annual 
demand for cassava by the cassava drying plants. In another expt., 1.5-m
long cassava cuttings of the same 2 var., treated with 
insecticide/fungicide, were stored for 20. 85. and 149 days. Both var. 
showed high percentages of loss in germination (70 and 54 pa. cent for M 
Ven 25 and Venezolana, reap.) and lowest yields when cuttings were 
previously stored for a 149-day period. Highest yields were ac,..!ved when 
cuttings were previously stored for a 85-day period, with and witnout 
fertilization: (11.8 and 12.3 /ha for M Von 25 and 12.8 and 11.7 t/ha for 
Venezolana, rasp. No response to fertilizer application at planting was 
observed. Six additional trials were planted at different sites on the 
Atlantic Coast to study cassava/maize spatial arrangements and plant 
densities. Maize yields increased but those of cassava decreased; thus, 
changes in spatial arrangements/plant densities are not the way to increase 
productivity. The optimum system will depend on the relative prices of
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maize and cassava, the quality standards, and the agroclimatic conditions 
of each microregion. (CIAT)
 

26719 LOCKARD, R.o. ; 
049 

SAQUI, M.A.; WOUNtJAH, D.D. 1985. Effects of time and
frequency of leaf harvest on growth and yield of cassava (Hanihot esculentaCrantz) 
in Liberia. Field Crops Research 12(2):175-180. Engl., Sum. Engl.,
7 Refs. [Central Agricultural Research Inst., P.O. Box 3929, Monrovia,
Liberia] 

Cassava. Leaves. Harvesting. Timing. Root productivity. Stems. Growth.
Harvest index. Liberia.
 

An expt. was carried out with cassava var. Caricass 2 to test the effects
of leaf harvesting on plant grcwth and yield. The terminal 5 or 
6 leaves
of each shoot were collected starting at 4, 5, 
or 6 mo. after planting and
at intervals of 1 or 2 mo. The time at which collection started had verylittle effect on the wt. of leaves collected or on the yield of tuberousroots. However, the frequency of collection had a marked effect on both. Itis recommended that leaf collection should start 4 mo. after planting, and
harvesting should be carried out at 2-
co. intervals in order to obtain the

best yields of both leaves and 
 tuberous roots. (AS)
 

05026148 LYNAM, J.K. ; IZQUIERDO, D. 1984. Ensayo 6poca de siembra y edad de
cosecha: resultados parciales. 
(Trial on planting date and harvesting age:
partial results). In Best, P., ed. Plan piloto para el desarrollo agroindustrial del cultivo de la )'uca en algunos departamentos de Ia CostaAtlAntica de Colombia. Tercer irLforme junio 1983-junlo 1984. Cali,Colombia. Centre Internacional de Agricultura Tropical.8 ProyectoCooperativo DRI-CIAT. pp.
 3-85. Span., [CIAT, Apartado A6reo 6713, Cali,
 
Colombia]
 

Cassava. Planting. Harvesting. Timing. Cultivars. Dry matter. Root
productivity. Developmental research. Cassava programs. Colombia. 

Partial results of trials on planting dates and harvesting age of 
cassava
var. H Ven 25 and Venezolana (local), conducted at 4 sites in Betulia(Sucre, Colombia), are briefly given. A 1st trial with both var. wasplanted in April 1983 (normal planting date) and a 2nd trial in Aug. Each
trial 
was harvested at 3 different ages: the 1st at 210, 280, and 340 days,
and the 2nd at 300 days (the other 2 harvests are pending). In the 1st
trial, the av. yield of M Ven 25 for all 3 harvesting ages was relatively
constant (around 17 t/ha), while the av. 
yield of Venezolana tended to
increase from 16 to 18-19 t/ha from the Ist to 
the last harvesting age.
Although DA content decreased at t1- 3rd harvest, it remained at adequatelevels in both var. In the 2nd trial, yields were considerably lower for
both var. 
(11.1 and 6.8 t/ha for H Ven 25 and Venezolana, reap., at the 1stharvest). Venezolana does not adapt as 
 well as H Ven 25 to the dry 
season
 
stress. (CIAT)
 

051
26708 MARQUES, L.F. ; HONDARDO, E. 1984. Producao de manivas-senente de
mandioca em 
Santa Catarina. (Production of cassava cuttings in Santa
Catarina). 
Revista Brasileira de Sementes 6(l):105-109. Port., Sum. Port.,Engl., 3 Refs. [Estacao Experimental de Itajai, Empresa de PesquisaAgropecuaria de Santa Catarina, Caixa Postal 277, 88.300, It.jai-SC,
Brasil] 

Cassava. Cuttings. Production. Xanthomonas manihotis. Glomerella manihotia. 
Cultivars. Resistance. Brazil.
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The value of cassava and problems assooiated with its production and 
disease incidence in Santa Catarina (Brazil) are outlined. Developmsnts
 
since 1977 in continuous production of cuttings, establishment of
 
multiplication fields in ItaJai and Urussanga, and distribution of
 
recommended cv. are briefly described. In the last 3 yr dieeasu-free 
selected cassava ov. have tb'en grown on an area of 400 ha in the state. 
(Field Crop Abstracts)
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26771 NUOROHO, W.I. ; SUGITO, Y.; OURITNO, B.; UTCHO, W.H. 1985. Teknologi
 
budilaya ubi kayu secara aonokultur dan tumpangsari. (Technology of cassava 
cultivation in solo cropping and intercropping systems). In _ . , 
Ouritno, B.; Utouo, W.H.; Sugito, Y., eds. Seminar Pengenbangan Ubi Kayu di 
Jaws Timur, Indonesia, 1985. Presiding. Halang, Pusat Penelitian Tanaman 
Ubi-Ubian Uiversitas BrawiJaya. pp.181-200. Indon., Sum. Indon., Eng., 9 
Refs.
 

Cassava. Cassava programs. Intercropping. Mukibat system. ti elopmental 
research. Hanihot glaziovJi. Manihot eaculenta. Root productivity. 
Cutivars. Planting. Fertilizers. Indonesia.
 

Realizing the hign yield potential of the Mukibat system, a research 
project uca carried out from 1973 to 1980 at the Faculty of Agriculture, 
BrawiJaya U. (Malang, East Java), under the sponsorship of IDRC-Canada. The
 
project concentrated on cassava cultivation using the Mukibat system. 
Results showed that ukibat cassava had a higher productivity than the 
traditional system, but production costs did not differ. To obtain a high 
yield. cassava requires 7 me. or more. During the period of crop growth, 
the farmers require food for their families; therefore, any practice which 
could supply food while waiting for the cassava harvest would be very
 
beneficial, not only in extending cassava cultivation but also in improving 
farmers' income. Recognizing these problems, Brawija)a U., in cooperation


4
with the IDRC, initiated a ne pro ect in 1982 on root crop-based cropping 
systems. Results of research, especially on sole cropping of the ukibat 
system and intercropping with cassava as the base crop, are discussed. (AS 
(extract))
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26860 RAMOS, J.O.A. ; PERIM, S. 1986. Cultura da mandioca: recomendacoes 
t6cnicas para Ooiis. (Cassava cult vation. technical recommendations for 
Griis). Goiania-GO, Empresa Goiana de Pesquisa Agropecutria. Departamento 
de Dif.sao e Informacao. Circular T6cnica no.10. 40p. Port., 35 Refs. 
[Empress Goiana de Pesqu~sa Agropecturia, Estacao Expnrimental de Goiania, 
Caixa Postal 49. 74.130 (oiania-GO, Brasil]
 

Cassava. Planting. Climatic requirements. Nutritional requirements. Land 
preparation. Cultivars. Cuttings. Harvesting. Mechanization. Brazil. 

Tichnical recommendations are given for cassava cultivation in Goias, 
Brazil, regarding cv. selection, planting material production, soil 
preparation, planting system, fertilization, cultural. practices,
 
phytosanitary problems (Xanthomonas campestris pv. munihotis, Cercospora 
sp., Vatiga illudens, Silba pendula, Erinnyis ello), harvesting, 
processing, and mechanization. (CIAT)
 

0541 
26807 RODRIGUEZ N., A. ; RODRIGUEZ M., S.; MORALES T., A. 1983. La bpooa de 
plantaci6n y la calidad del material de propagac16n y su influencia sobre 
los rendimientos en las viandas tropicales. (Planting season and planting 
material quality and their influence on tropical root crop yields). Ciencia 
y T6cntca en la Agricultura. Viandas Tropicales 6(1-2):7-23. Span., Sum. 
Span., Eng., 7 Refs. [Centro de Mejoramiento de Semillas AgAmicas, Santo 
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Domingo, Villa Clara, Ministerio de la Agricultura, Ciudad de La Habana,
 

CubaJ
 

Cassava. Planting. Timing. Cutt!-gs. Root productivity. Cuba.
 

Results from studies carried out at the Centro de Mejoramiento de Semillas
 
Agdmicas in Cuba on the effect of planting season on root crop (among them 
cassava) yields as well as on planting material quality requirements

reported. Under Cuban cliLrrt'c and soil conditions, best yields (70.25

are
 

kg/plot) were obtained frrx primary branch stem cuttings, as compared with 
cassava stumps (59.25 kgiIot", secondary branch stem cuttings (51.00
kg/plot), and tertiary brai.-n stem cuttingL (39.75 kg/plot). (CIAT) 

055
 
26839 RODRIGJFZ, S. ; BETANCOURT, F. 1982. Estudjo sobre la densidad de

plantaci6n del 
clon de yuca (Nanihot esculenta) "Sehorita'. (Study on the
 
planting distance for cassava clone Sehorita). Ciencia y T6cnica en la
 
Agricultura. V'andas Tropicales 5(2):15-26. Span., 
Sum. Span., Engl., 12
 
Refs. (Centro de Mejoramiento de Semillas Agdmicas, Santo Domingo, Villa
 
Clara, Cuba]
 

Cassava. Cultivars. Planting. Spacing. Rout productivity. Stem-. Roots. 
Timing. Shoots. Cuba.
 

Results :re given of a comparative study oi different distances between
 
rows (1.-0 and 1.40 m) and between plants (0.50, 0.70, 0.90, and 1.10 m),

for cassava clone Sehorita, rarried out at the Subestaci6n de Viandas
 
Tropicales (Camaguey, Cuia). Results show no significant differences 
between treatments and jubtreatments for percentage of emurgence and canopy 
coverage of the soil. There 
wert. stgnificant differences among

subtreatments for yield, which varied 
from 2.2 (1.20 x 0.50 m) to 4.5 (1.20 
x 1.10 m) kg/plant, at 10 me. from p~antirng; from 2.2 (1.20 x 0.50 m) to 
4.4 (1.20 x 1.10 m) kg/plant, at 11 co. from planting; and from 1.90 
(1.20
 
x 0.50 m) t* 4.01 (1.20 x 1.10 
m) kg/plant at 1P me. from planting. It was
 
verified 
that those plants with 2 or 3 primary stems yielded significantly
 
more than tho-e with a single primary stem. (AS)
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26862 VECCPIO, V. ; RAIMONDO, F.M.; SHIRWA, A.H.; ROSSITTO, H. 1984. Les
 
mauvaises herbes du en
manioc Somalie. (Weeds in cassava in Somalia). In 
Colloque International sur l'Ecologie, la 
Biologic et la SystemAtique des
 
Mauvaise Herbes, 76me., Florence, Italy, 1934. Comptes rendu. Italy,

Universita degli Studi di Firenze. pp.191-200. Fr., Sum. Fr., Engl., 4
 
Refs.
 

Cassava. Weeds. Weeding. Somalia.
 

As a result of weed surveys ac 11 sites in the cassava growing areas of 
Somalia, 102 species belonging to 88 genera and 3. fmitlies were 
identified. The weed cover was about 45 percent with in av. of 41.45
 
species/site. The weed community closely resembles the Gisekio-Teprosetum

Puuilae community found in pastures and dunes of the area. Crops are 
currently hand weeded 4 or 5 times during the rainy season. (AS) 
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26736 WATANANONTA, W. 1986. Productivity of early harvesting in 
cassava
 
under different rainfall patterns. M.Sc. Thesis. MuEoz, Nueva Ecija,

Philippines, Central Luzon State University. 82p. Engl., Sum. Engl., 
57
 
Refs., Illus.
 

Cassava. Root productivity. Harvestirg. Timing. Field nxperiments. Rainfall
 
data. Dry matter. Cultivars.
 

22
 



The productivity of early harvesting in cassava and its interaction with 
planting time were analyzed, and the availability of specific genotypes for 
early harvest was evaluated in field expt. carried out on relatively 
infertile soil at Rayong Field Crop Research Center (Thailand). Eight 
clones of contrasting plant types were used with 4 different planting times 
and 2 harvesting dates. Highly satisfactory root DHand root fresh wt. 
yields (9 and 25 t/ha, resp.) were obtained with a high yielding clune 8 
mo. after planting. Rayong 1. the leading I ;cal cv., also gave satisfactory 
yields (5-8 t DH/ha and 15-21 t root fresh wt./ha). Cassava yield generally 
increased from 8 to 12 mo. after planting and yield/day at both early and
 
late harvest were similar. Successful early yields were obtained when
 
cassava was planted (1) at the beginning of the rainy season and harv sted
 
at the beginning of the dry season, (2) at the end of the rainy season and 
harvested during the early rainy season, and (3) during the dry season and 
harvested during the later part of the rainy season. Planting pattern I can 
be practiced with min. risk without irrigation but after cassava is 
harvested, iriigation must be applied. When planting pattern 2 is used, 
irrigation 1s not necessary and a 2nd crop can also be planted without 
irrigation; however, the risk of germination failure and plant death is 
higc during the dry season. Planting pattern 3 is less risky and there is 
no need to irriga e the 2nd crop. Root yield was affected more by rainfall
 
distribution than by total rainfall accumulation. Root DH content was 
highest at the beginning of the dry season and lowest at the beginning of 
the rainy season. HI and root DMcontent were found to be highly heritable 
characters, whereas root yield, total ,lat ut., root no./plant, and 
individual root wt. were more influenced by the enviroinent. High-yielding 
clones were characterized by high total plant wt., HI, and root no./plant. 
An alternative for suocessful early cv. is a ccmbi.Lation of high 
vegetative vigor with reasonable HI. (AS (extract)) See also 002 003 
027 030 031 048 075 

D04 Postharvest Studies
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26355 BALAGOPALAN, C. ; PADMAJA, 0. 1985. Cassava spoilage and 
preservation. Trivandrum, India, Central Tuber Crops Recearch Institute. 
Technical Bulletin Series no.3. 17p. Engl., 11 Refs., Illus. 

Cassava. Deterioration. Storage. oots. Rhizopua oryzae. Cyanogenic 
glucosides. Cultivars. Analysis. Enzymes. HCN content. Dry matter. 
,etoxit'ication processes. Biochemistry. India. 

The results of research work on the biochemical and microbiological nature 
of cassava deterioration are given, and low cost technologies developed at 
the Central Tuber Crops Research Institute (Trivandrm, India) to pe'olong 
the shelf life of fresh cassava are discussed. Total phenols in fresh 
cassava were otserved to markedly decrease during the 3rd day of storage, 
sharply increase after the 4th day when pathogen attack commenced, and then 
decrease again when rotting reached 74-80 percent. A bIa~lar trend was 
observed for acidity. Rhizopus oryzae and Bacillus sp. were isolated from 
deteriorating cassava roots. R. oryzae was found to efficiently detoxify 
cyanogenic glycosides &nd assimilate HCN; once detoxification is complete,
 
the fungus can grow rapidly. Cellular and extracellular enzymes associated 
with cassava deterioration included cellulase, amylase, pectin methyl 
esterase, polygalacturonase, puroxidase, and polyphenol oxidase. The shelf 
life of fresh cassava roots could be extended for over 2 mo. by storing 
roots in pits with alternate layers of moist medium (sand, soil, or 
sawdust). (CIAT) 
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26772 BARRSIT, D.M. 1985. Teknologi pasca panen ubl kayu di Indonesia.
 
(Cassava postharvest technology in Indonesia). In Nugroho, W.H. ; Guritno, 
B.; Utomo, W.H. ; Sugito, Y., eds. Seminar Pengeobengan Ubi Kayu di Jawa 
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Timur, Indonesia, 1985. Prosiding. Malang, Pusat Penelitian TanamanUbi-Ubian Universitas Brawijaya. pp.201-237. Engl., Sum. Indon., Engl., 14 
Refs., Illus.
 

Cassava. Cassava programs. Post-harvest losses. Distribution. Marketing.
Factories. 0aplek. Fresh products. Drying. Storage. Foods and feeding.
Leaves. Cassava chips. Cassava meal. Cassava flour. Stems. Processed
 
products. Consumptioa. Indonesia.
 

Losses of cassava, an important staple food in Indonesia, have been
estimated at 25 percent but may be 
higher depending on road conditions,
harvesting and packaging methods used, age of cassava, and other 
factors.
Sixty percent of the cassava produced in Indonesia is consumed while the
remaining 40 percent is used for industrial purposes. Marketing channelsdepend on several factors, the most important being tin farmer's proximityto starch and/or pellet factories. Farmers located near starch factories
 
tend to transport their own fresh 
cassava or go through 1, or, at most, 2

traders on route to the factories. Farmers located far from the starch

factories orlten choose 
to reduce the 
 size and wt. of their tubers by
cutting and sun-drying them (gaplek) prior to sale to 
a pelletizer. The

quality of 
fresh cassava and gaplek received at the industry is often poor

due to the lack of knowledge concerning improved postharvest practices,
manpower, and monetary incentives for improved quality. Gaplek stored and

consumed at the farmer's home is also of low quality. Cassava is still seenas an inferior Qrop and many of the postharvest difficulties incurred inIndonesia are related to this concept. To improve the image and physical

quality of cassava 
in Indonesia, postharvest research efforts should be
focused primarily on: classification of var. for future end-use,
socioeconomic difficulties in cassava acceptance, marketing, utilization of
 
cassava 
starch and gaplek flour in domestic foods; improvement of by
product utilization; 
use of fJaplek in domestic feeds; economic fpasibility

of alcohol, SCP, and high fructose syrup; and improvel methods of cassavaand gaplek drying and storage. Potential for increased domesti: consumption
and industrial utilization exists, but products must be assesjed from the
socioeconomic viewpoint 
 as well as regarding the technical aspects. (AS) 

060
26844 LANCASTER, P.A. 
; COUPSEY, D.G. 1984. Traditional post-harvest

technology of perishable tropical staples. Rome, Food and Agriculture
Organization of the United Nations, FAO AgricultLral Services Bulletin
 
no.59. 89p. Eng]., 232 Refs., Il1us.
 

Cassava. Post-harvest technology. HCN. Cassava chips. Cassava flour.

Cassareep. Cassava pastes. Atieke. Chickwangue. Foofoo. Gari. Fresh

products. Dried roots. Drying. Solar drying. Labor. Root crops. 
 Italy. 

The literature concerning the traditional postharvest technology of cassava

and other noncereal staple 
foods, which predominate in the humid, low-alt.tropics, is reviewed. Traditionally, the problem of cassava storage has
been overcome by leaving the 
roots in the ground until needed and, 
once
harvested, processing them immediately into a dry form with a longer shelf 
life; the end product is generally a flour, although the dried roots are
often stored in some other form. Among the most important products from
 cassava roots are the coarse meals known 
as gari in West Africa and farinha
in Brazil. On the other hand, cassava starch extraction is a technique used
widely throughout cassava producing regions worldwide. Attention is also

given to the specific role of women in postharvest technology. The dailypreparation of foods 
such as cassava 
bread, which involves ar'dous tasks

such as grating the raw roots by hand, may take up to 75 peruent of awoman's working time, and during festivals, her whole time may be devoted 
to the preparation of special alcoholic beverages from cassava. (CIAT) 
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26373 PADMAJA, 0. ; BALAGOPAL, C. 1985. Cyanide degradation by Rhizopus
 
oryzae. Canadian Journal of Mlicrobiology 31(8):663-669. Engl., Sum. Engl.,
 
Fr., 36 Refs., Illus.
 

Cassava. HCN. Detoxification processes. Rhizopus oryzae. Linamarin. 
Linamarase. Rhodanese. Thiocyanates. India.
 

Ihiz( pus oryzae, a mucoraceous fungus associated with the postharvest 
spoil age of cassava, was found to effectively metabolize cyanide.
Degra lation of cyanogenic glycosides of wssava by R. oryzae was studied by
growi g the organism in potato dextrose broth, with and without linamarin 
and potassium cyanide. The influence of adaptation of the organism to low 
and high cyanide conn. on both growth and the release of extracellular 
rhodanese iwto cyanide-containing m'dia was studied. Nonadapted cultures of 
R. oryzae grow poorly when co'sared with the cyanide-adapted cultures. 
However, nonadapted R. oryzae cultures released large quantities of
 
rhodanese when compared with the adapted ones. Potassium cyanide (1.0
 
millimolar) was found to be an efficient inducer of rhodanese whereas
 
potassium cyanide (5.0 millimolar) repressed the release of rh'idanese. A 
significant inductive effect was produced by thlosulphate and tViocyanate. 
Linamarin repressed the rhodanese activity of cultures during t~ie growth
phase. R. oryzae also elaborated extracellular linamarase during its growth 
in broth with and without linamarin. This study revealed the potential use 
of R. oryzae in detoxifying the cyanogenic glycos.des in cassava feed and 
food preparations as well as in the effective disposal of cyanide in 
industrial wastes. (AS) 
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26871 PADMAJA, G. ; BALAGOPAL, C.; POTTY, V.P. 1982. Cellulolytic, 
amylolytic and pectinolytic enzyme activities of deteriorating cassava
 
roots. Journal of Hoot Crops 8(1-2):35-40. Engl., Sum. Engl., 20 Refs., 
Illus.
 

Cassava. Roots. Deterioration. Enzymes. Storage. Timing. Cyanogenic 
glucosider. India.
 

The pattern of changes in polysaccharide-doegrading enzymes during storage 
of cassava roots was investigated in frerli tubers and in tubers stored up 
to 8 days at 30 degrees Celsius. In most of the 5 var. studied there was an
 
initial increase (followed by a decrease) in the ectivity of all the
 
enzymes studied (cellulase, amylase, pectin esterose, polygalacturonase);
 
max. degrading enzyme activities were detected during the 4th-6th days of 
storage. The fact that fresh tubers also possess the degrading enzyme
activities leads to the possibility that tissue degradation during storage
of cassava Is due to the combined action of host as well as extracellular 
enzymes. (AS) See alsc: 079 088 092 171 

EGO PLANT PATHOLOGY 
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27602 SOUZA, S.M.C. DE 1985. Mandioca. (Cassava). Informe Agropecuario 
11(123):60-65. Port., 17 Refs., Illus.
 

Cassava. Bacterioses. Symptmatology. Xai,thcmonas manihotis. Mycoses. 
Viroses. Nematodes. Pest control. Pest damage. Brazil. 

The symptomatology, dissemination, conditions favoring pathogen survival 
and infection, and control measures are given for several cassava diseases: 
CBB, anthracnose, cassava ash, cercosporioses, superelongation, stem and 
root rots, viral diseases, mycoplasmosis, and nematode-caused diseases. 
(CIAT)
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26733 THEBEROE, R.L., ed. 1985. Common African pests and diseases of
 
cassava, yam, sweet potato and cocoyam. Ibadan, Nigeria, International
 
Institute of Tropical Agric.tlture. 116p. Engl., Illus.
 

Cassava. Diseases and pathogens. Symptomatology. Peat control. Peat damag6,
Noxious animals. Insect biolory. injurious insects. Injurious mites. Hoot
 
crops. Nigeria. 

An illustrated guide to cassava, yam, sweet potato, and cocoyam pests and
 
diseasas in Africa is presented. Brief notes on distribution, hosts,symptoms, damage, physical description, biology, and control are included 
for most of them. Cassava diseases included Lre CAHDand those caused by

Xanthomonas campestris pv. manihotis, X. campestris pv. cassavae,
 
Colletotrichm gloeosporloides, Cercosporidium henningsii, Cercospora

caribaea, C. vicosae, Sclerotium rolfsii, the complex Phytophthora app. -

Pythium app. -Fusarium app., the complex Armillariella mellea-Rosellinia
 
necatrix-others, and Heloidogyne app. Ceasava pests included ere
 
Hononychellus spp., Oligonychus gossypii, Tetranychus app., Phonacoccus 
manihoti, P. madeirensis, Ferrisia virgata, Aonidomytilus albus, and 
Zonocerus app. (CIAT) 

065 
26752 THURSTON, H.D. 1984. Cassava. In __ . Tropical plant diseases.
 
St. Paul, Minnesota, The American Phytopathological Society. pp. 6 4-68.
 
Engl., 12 Refs., Illus.
 

Cassava. Diseases and pathogens. Cassava African mosaic virus. Sphaceloma
manihoticola. Xanthomonas campestris pv. manhotis. USA. 

The shortcomings of past cassava research is discussed, highlighting the
 
importance of the 'rop and recent research efforts by International 
Institute of Tropical Agriculture (Nigeria) and CIAT (Colombia) regarding
major diseases, partIcularly CAMDand CDB (Xanthomonas campestris pv. 
manihotis). Other disaases that are being studied are those caused by
Cercospora app., Sphaceloma manhoticola, and Phoma sp. Emphasis is made on 
literatu-e available or. cassava diseases, especially at CIAT. (CIAT) See
 
also 008 

E02 Bacterioses
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26710 ALCALA DE HARCANO, D. ; MARCANO A., J - 1982. Prueba de resistencia
varietal al ahublo bacterial de la yuca (W'..ot esculenta) Crantz. 
(Varietal resistance trial to rassava bacterial blight). Agronomia
Tropical 32(1-6):111-123. Span., Sum. Span., Engl., 16 Refs. 

Cassava. Cultivar. Resistance. Xanthomonaa campestris pv. manihotis. 
Venezuela. 

In the zone of Hanzanita (Lava, Venezuela). 15 sweet and 5 bitter cassava 
cv. were evaluated for revistance to CBB to select and propagate resistant 
materials with satisfactory yields. The degree of resistance was scored 
according to a 0-5 scale, where 0 indicated absence of symptoms (immune or
 
resistant) end 5. exudate on the stems, defoliation, dieback, and/or plant

death (highly susceptible). Evaluations in latticewnrk sheds were carried
 
out up to 45 days after inoculation, following the some criteria used for
 
the field trial. Cv. Honorio, H Ven-2197, H Ven-48, I. Ven-52, M Ven-122, 
and Llanera were the most resistant with av. root yie. ds of 16,110, 25,980,
26,500, 35,775, 35,525, and 42,625 kg/ha, r-.p. Ov. H Ven-20, H Van-44, M 
Ven-96, and H Ven-46 were susceptible, while H Ven-2Z., H Ven-2191, and H 
Ven-110 were highly susceptible with yields greatly inferior to the 
national av. The other cv. were classified as tolerant with low root 
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production/ha. The results obtained in latticework sheds agreed with field 
trial results. (AS) 

067 
26716 ATHAYDE, J.T. 1981. Virulencia de Xanthomonas campestris pv. 
manihotia (Berthot & Bondar 1915) Dye 1978 e atividade biol6gica do seu 
polissacarideo capsular. (Virulence of Xanthomonas campestris pv. manihotis 
and the biological activity of its capsular polysaccharide). Tese Mag.Sc. 
Vicosa-MO, Brasil, Universidade Federal de Vicosa. 

4
2p. Port., Sum. Port., 

Engl., 70 Refs. 

Cassava. Xanthomonas campestris pv. manihotis. Leaves. Petioles. Laboratory
 
experiments. Isolation. Brazil.
 

The appearance of cultures of Xanthomonas campestris pv. manihotis, stored 
for more than 10 me. in mineral oil, was studied on a medium containing 
0.005 percent of 2.3,5 triphenyltetrazolium chloride (TTC) to make 
correlations with virulence. Colonies obtained on TTC medium had differcnt 
sizes and white/red color variations. Type A colonies, the predominant
 
type, were large with a reddish center and large colorless margins. The 
diameter of the center corresponded to half the diameter of the colony. 
Type B colonies were small, almost entirely reddish. Their diameter was 
usually 1/3 that of type A colonies. Margins were white, about 0.5 mm wide.
 
Type C colonies were tiny and white. Type D colonies had diameters between 
those of type A and type C colonies. The red/white color proportion of this
 
type varied from a tiny red point in the center of the colony to the color 
of type B colonies. Evaluation of pathogenicity showed that types A, C, and
 
D were virulent; type B colonies showed little or no virulence. All the
 
colonies were serologically proven to be of the same species. In the
 
biological activity study of the crude preparation of a capsular exo
polyeaccharide (EPS) from a virulent isolate of X. campestris pv. 
manihotis, obtained from a medium containing 0.005 percent TTC and 
cultivated in a specific growth medium, a bacterial suspension was obtained 
in a buffered NaCl 0.85 percent solution. After centrlfugation, the 
supernatant was precipitated by ethanol 95 percent. The precipitate was 
resuspended in sterilized distilled water, and submitted to dialysis for 48 
h in 400 vol. of distilled water. The biological activity of EPS was tested 
in plants of cassava cv. Chagas, by immersing the bases of the stems in 
tubes containing 5 ml EPS in distilled water. Its conn. varied from 8 to 
1000 micrograms/ml galactose equivalent. The time necessary for wilt 
symptoms to appear decreased proportionally with increasing EPS conn. 
After 30 min of immersion, 100 percent wilting occurred with 1000 
micrograms/ml galactose equivalent. Recovery of turgescence was observed 
when 0.5 cm of the wilted sprout was removed and the remaining part was 
immediately immersed in distilled water. (AS) 
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26707 BOHER, B. ; DANIEL, J.F.; NDONGO, P. 1985. Recherche des sites 
d'expression de la tol~rance vis-a-vis de Xanthomonas campestris pathovar 
manihotis (Arthaud-Berthet) Starr chez certains cultivars de manioc 
(Manihot esculenta Crantz). (Identification of sites of expression of 
tolerance to Xanthomonas campestris pathovar manihotis in some cassava
 
cultivars). Agronomie 5(8):677-683. Fr., Sum. Fr., Engl., 15 Refs., Illus.
 

Cassava. Xanthomonas campestris pv. manihotis. Resistance. Inoculation.
 
Cultivars. Leaves. Stems. Congo.
 

The behavior of CBB-tolerant and CBB-susceptible cassava cv. after 
artificial inoculation was studied, indicating that disease tolerance is
 
related to the existence of particular sites on the plant. These sites are 
aoatomical and physiological barriers, which act during infection (by 
raising the inooulum threshold and accelerating the healing of wounds on
 
the lamina) or during colonization of plant tissues (by delaying the 
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:.gration of the parasite through the xylem). The multiplication rate ofthe bacteria in the intercellular spaces of the meso .vll was similar in
tolerant and susceptible cv. (AS)
 

06926751 DANIEL, J.F. ; BOHER, B. 1985. Etude des modes de survie de l'ahentcausal de Ia bact6riose vavnulaire du manioc, Xanthomonas campestris
pathovar manihotis. (Study on the survival mechanisms of the causal agent
of cassava bacterial blight, Xanthomonas campestris pathovar manihotis).Agronomie 5(4):339-346. Fr., Sum. Fr., Engl., 16 Refs., Illus. 
Cassava. Xanthomonas campestris pv. manihotis. Seeds. Injurious insects.
 
Congo. 

Aalysis of the mechanisms ensuring persistence of Xanthomonas campestris
pv. manihotis explains the fact that this disease is endemic in numerousregions sad 
causes sudden outbreaks in healthy zcneso Two m,.chanisms areessential: (1) the caDacity of the nathnon tn hpvo Pn epiphytic phase and{2) its onmser,.,- i; Lot tiu. jabris, soil, and weeds are notmajor importance for the survival of the pathogen, 
of 

but the role of insects
should riotbe neglected. (AS)
 

26367 MARCANO, H. ; TRUJILLO, 
070 

G.E.; LUCIANJI, J. 1984. Las condicionescli.Iticas del Estado Aragua y su relac16n con la incidencia y severidad
del aiublo bacteriano de la yuca (Manilhot esculenta Crantz). (Climatic
conditions of the state of Aragua and 
their relationship with 
the incidence
and severity of cassava bacterial blight). 
Revista de la Fapl'Lad deAgronomia (Venezuela) 13(1-4):151-166. Span., 
Sum. Span., Engl , 17 Refs.,
.
Illus.
 

Cassava. Disease transmission. Xanthomonas campestris pv. manihotis.Climatic requirements. Rainfall data. Cultivars. Temperature.
Symptomatology. Venezuela. 

Observations made under field (Maracay, Venezuela) and shade house
conditions indicated that the amount 
 and distribution of reinfall are theclimatic factors that most affected the incidence and severity of CBB in
the state of Aragua, Venezuela. During the mso.of June, Aug., 
and Sept.
(rainy season), the monthly av. rainfall for the last 10 yr was equal to orover 100 mm. The typical symptoms of CBB (angular spots, 
 bacterial
exudata, wilting, and dieback) 
were observed in field and shade house expt.
during that season. The mso. of Dec., Jan., Feb. and March (dry season)usually receive less than 15
mm rainfall/mo., 
and no CBB symptoms were
observed in this season. The mso.of April, May, Cot., 
and Nov. are
intermediate in rainfall, and CBB may 
or 
not occur. The evaluations of CBB
resistance of genetic material should be carried out during the rainy 
season. (AS)
 

26366 MARCANO, M. ; TRUJILLO, G. 
071 

1984. Papel de laj malezas en relaci6n a
la perpetuaci6n del ahublo bacteriano de la yuca. (Role of 
 eeds in
relation to the perpetuation of 
cassava bacterial blight). Revista do la
Facultad de Agronocja (Venezuela) 13(1-4)1:167-181. Span., Sum. Span.,

Engi., 23 Refs.
 

Cassava. Weeds. Xanthomonas campestris pv. manihotis. Disease transmission.
Symptoatology. Climatic requirements. Rainfall data. Water requirements
(plant). Venezuela.
 

The role of the most common weeds of the cassava crop in the central zoneof Venezuela in relation to CBB (Xanthomonas campestris pv. manihotis) wasstudied under shade and field (Maracay) conditions. Isolations of X. 
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campestris pv. manihotis resistant to the antibiotic rifocine were used,
 
maintained on PDA, supplemented with 50 mg rifocine/liter and 30 mg 
cycloheximide/liter. Acalypha alopecuroides, Ageratum conysoidis, 
Amaranthus 9p., Bleochum pyramidatum, Commelina diffuse, Desmoeium 
tortuosum, Emilia sonchifolja, Euphorbia heterophylla, Melochia pyramidata, 
Panicum fascioulatum, Paspalum paniculatum, Physalis angulata, Portulaca 
oleracca, Ruellia tuberosa, Sida ap., and Sorghum halepense were studied. 
The pathogen under adequate field conditions (rainy season) can be isolated 
in great quantities either on the external surface or in internal leaf
 
tissue froA all the samples tested, 15 and 45 days after inoculation. At 90 
days it was recovered from samples of the following weeds: A.
 
alopecuroides, Amaranthus ap., M. pyramidata, P. paniculatum, and R.
 
tuberosa. The results obtained from the samples of weeds under shade
 
conditions, during the rainy season, were similar to the ones under field 
conditions. Bacteria were isolated from all the weeds mentioned before and
 
B. pyramidatum. Under adverse ambient conditions (summer season), where the 
precipitation is scarce, the Rif is low, and the days are sunny, the
 
pathogen could not be isolated from the weeds sampled longer than 72 h 
after spraying and in none of the cases could the pathcgen be isolated 
from the internal leaf tissue 24 h after spraying with the pathogen. (AS) 
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26372 ORTIZ, G., C.F. ; RUIZ B., P.; IBARRA L., F.A. 1985. Efecto de dos
 
productos quimioos en la desinfecci6n de la estaca de yuca Manihot 
esculenta (Crantz), del tiz6n bacteriano causado par Xanthomonas manihotis 
(Arthoud, Berthet) Star. (Effect of two chemical products on the 
disinfection of cassava cuttings infected witt bacterial blight caused by 
Xanthooonas manihotis). hevista Mexicans do Fitopatologia 3(2):9-14. Span., 
Sum. Span., Engl., 20 Refs., Illus. (Colegio Superior de Agricultura 
Tropical, Depto. de Fitopatologla y Fitoteonia, 86500 Cirdenas, Tabasco, 

M6xicol 

Cassava. Cuttings. Xanthomonas manihotis. Disease control. Germination.
 

Mexico.
 

The effectivity of Agrimycin-100 (streptomycin sulfate 15 percent +
 

oxytetracycline 1.5 percent) and of Vanodine (morilhenol-pclyoxy-ethylen
propyleie-iodine 2.5 percent) to disinfect cassava cuttings infected with 
bacterial blight (Xanthomonas manihotis) was studied. In antibiosis tests 
in vitro, AgrJmycin-100 showed bactericidal action, whereas in effectivity 
tests in vivo with diseased material it war ineffective. High rates of 

Agrimycin-100 reduced the germination of treated cuttings. Vanodine had no 
action on X. manihotis neither in vitro nor in vivo. (AS)
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26846 ROSAS A., C.C. 1986. Relaci6n de Manihot esaulenta a especies de
 
rizobacterias fluorescentes. (Relationship betwean Manihot esculenta and
 
fluorescent rhizobacteria strains). Tesis Bi6logo (BotAnica). Call,
 

Colombia, Universidad del Valle. 75p. Span., 102 Refs., Illus.
 

Cassava. Pseudomonas. Inoculation. Cultivars. Roots. Plant growth
 

substances. Bacterioses. Mycoses. Plant physiology. Colombia. 

The effects of 47 selected fluorescent pseudomonad isolates on cassava var. 
CM 523-7, MVEN 77, CMC 40, CHC 92, and HCOL 2053 were determined, and the 
relationship between plant growth responses and bacterial root 
colonization as well as the effect of Pseudomonas fluorescens on Diplodia 
manihotis and Azobacter sp. were studied. Four fluorescent pseudomonad 
groups were identified according to their capacit, to inhibit fungi and 
bacteria. Only 4 percent of 119 strains evaluated showed antagonism toward
 
the pathogens. Four groups were also identified based on their capacity to
 
antagonize pathogens in vitro and or to induce host growth responses. Some 
strains showed clone specificity and this proved to be an important 
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mechanism for growth promotion. Inoculation increased root and/or foliage
wt. and inoculation with P. fluorescens strain 238 and Azobacter increased 
root wt. significantly. Results show that good control of D. manihotis can 
be achieved by inoculating cuttings with P. fluorescens. (CIAT)
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26397 SANTOS, R.M.D.B. DOS ; DIANESE, J.C. 1985. Comparative membrane
characterization of Xanthomonas campestria pv. cassavae and X. campestris 
pv. manihotis. Phytopathology 75(5):581-587. Engi., 
Sum. Engl., 59 Refs.,
Illus. [Depto. de Biologia Vegetal, Univ. de Brasilia, 70.910, Brasilia-DF, 
Brisil ] 

Cassava. Xanthomonas campestris pv. manihotis. Xanthomonas camestris pv.
 
cassavae. Laboratory expariments. Brazil.
 

Cell envelopes of the cassava pathogens Xanthomonas campestris pv.
manihotis (Xcm) ENA-2648 and X. caupstris pv. cassavae (Xcc) CIAT-1165 
were obtained by sonication in the presence of lysozyme and fractionated 
into 2 bands by sucrose density gradient centrifugation. In both pathovars,
the light band (density = 1.142 g/cubic centimeter) showed high
nicotinamide adenine dinucleotide oxidase and suceinate dehydrogename

activities, low contents of 2-keto-3-deoxyoctonate, and larger no. of
 
peptides in SDS-polyacrylamide gel electrophoresis (PAOE)than are usually

found in inner membrane. The heavy band (density = 1.255 g/cubic
centimeter) showed a high level of 2-keto-3-deoxyoctonate, low enzyme

activity. and characteristic outer membrane pattern in SDS-PAGE. Changes in

incubation temp. did not affect the SDS-PAGE patterns of the cell envelope
of Xcm ENA-2648; however, a major 15-kdalton protein present in Xec CIAT
1165 changed into a minor component when incubation was at 27.5 and 35.0

degrees Celsius. Four strains of Xcm and 5 of Xcc revealed major peptide

bands at 114.0, 
 100.0, 41.0, 28.5, 26.0, and 22.0 kdaltons in SOS-PAGE.
 
Membranea treated with 2 percent SDS at different temp. showed heat
modifiable proteins in cell eivelopes of both pathovars. A 41-kdalton,

heat-modifiable peptide, shared in 
common by both pathovars, is apparently

the OmpA protein of X. campestr~s. Major differences in peptide profiles
between strains of Xcm and Xcc in SDS-PAGE were detected, which suggested
that the Colombian strains of Xce are phylogenetically more related to Xom 
than to the African strains of Xcc. (AS)
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26818 THAVEECHAI, N. ; SCHAAD, N.W. 1986. Serological ard electropihoretic

analysis 
of a membrane protein extract of Xanthomonas campestris pv.
campestris from Thailand. Phytopathology 76(2):139-147. Engl., Sum. Engl.,

27 Refs., Illus. [Dept. of Plant Pathology, Kasetsart UnLiv.,Bangkok,
 
Thailand]
 

Crssava. Laboratory experiments. Xanthomonas campestris pv. manihotis. 
Analysis. Proteins. Thailand. 

LiCl-extracted membrane proteins of 35 strains of Xanthomonas campestris 
pv. campestris from Thailand were characterized by nerology and SDS
polyacrylamide gel e4ectrorr!n. Ant!.-erc were mido to meztr;Anc p'utnir.3
of 7 strains. When membrane proteins of homologous strains were tested by
Ouchterlony double diffusion, a single major line of precipitin always
resulted. With some strains, up to 3 minor lines of precipitin also
 
resulted; 2-4 other minor lines of prtcipitin were present in
immuoelectrophoresis. By testing with the major common line of 
precipitin, the strains of X. campestris pv. campestris were grouped in 3
serovars--I, I-A, and Il. When tested by immunofluorescent microscopy, all
strains of X. campestris pv. campestris were positive with immunoglobulin 0 
to membrane proteins of the 7 strains. None of 20 other xanthomonads or 11
other species reacted with the 7 antisera ; Ouchterlony double diffusion, 
except 4 strains of X. campestris pv. vesicatoria and 1 strain of X. 
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campestris pv. inceanae (which cross-reacted in Ounhterlony double
 
diffusion). All 24 bacteria were i.,unofluorescent negative, ekcept 4
 
strains X. campestris pv., vesicatoria and I strain each of X. campestris
 
pv. incanae and X. campestris pv. manihotis. SDS-polyacrylamide gel
 
eleotrophoresis profiles of membrane proteins showed that X. campestria pv.
 
campestris possesses very few major membrane peptides and that thes.
 
peptides are unique within taxonomic groups. This suggests that the 
membrane proteins of X. campestris pv. campestrin arc distinct and
 
therefore useful for identification and taxonomy. (AS)
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26387 WHITLOCK, V.H. ; HILL, R.R.; COWLEY, H.M. 1986. New bacterial 
pathogen causing blight of caseava in southern Africa. Plant Disease 
70(2):167-169. Engl., Sum. Engl., 11 Refs., Illus. (Dept. of Microbiology, 
Univ. of the Witwatersrand, 1 Jan Smuts Ave., Johannesburg, 2001, South 
Africa]
 

Cassava. Laboratory experiments. Isolation. Erwinia herbicola. Enterobacter
 
agglomerans. Symptomatology. Leaves. Inoculation. Disease transmission. 
South Africa.
 

Cultures from lesions similar to bacterial blight from cassava plantings 
in Natal and Swaziland yielded a yellow-pigmented organism showing 
characteristics of thjegenus Erwinia. Pathogenicity was established by
 
induction of similar lesions in exptl. plants by leaf inoculation. Field
 
and lab. symptoms were similar. Symptoms progressed from angular chlorotio 
lesions to tip and margin necrosis followed by vilting, and finally, 
abscission. Plant death occurred 5 wk. after inoculation in the lab.
 
Taxonomic profiles 
herbicola-Enterobac

of 
ter 

isolates 
agglome

suggest 
rans com

similarity 
plex. (AS) 

to 
See also 

the Erwinia 
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E03 Mycoses 
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26874 SULOCHANA, K.K. ; WILSON, K.I.; NAIR. H.C. 1982. Some new host 
records for Cyllndrocladium quinqueseptatum from India. Agricultural 
Research Journal of Kerala 20(2):106-108. Eng1., Sum. Mal., 2 Refs. 
[College of Agriculture, Vellayani, 695 522, Trivandrum, Kerala, India] 

Cassava. Cylindrocladium quinqueseptatum. Symptomatology. India.
 

Sixteen different plant species were artificially inoculated with
 
Cylindrocladium quinqueseptatum, causal agent of leaf blight disease in
 
clover (widely prevalent in Kerala, India). Cassava was among the 14 plant
 
species found to be new hosts of the pathogen. Leaf blight symptoms 
appeared the 3rd day after inoculation; leaves soon turned ashy grey and
 
profuse white mycelial growth was observed on the affected leaf surface as
 
well as general plant hblorosis. (CIAT)
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26830 TERI, J.H. ; KES4ANI, C.L. 1985. New records of plant diseases and
 
pathogens in Tanzania. East African Agricultural and Forestry Journal 46(1
4):97-99. Engl., 4 Refs. [Dept. of Crop Science, Univ. of Dar as Salaam,
 
P.O. Box 643, Morogoro, Tanzania]
 

Cassavz. Periconia manihoticola. Mycoses. Tanzania. 

The occurrence of some plant parasitic fungi and an alga in Tanzania is 
reported. New records obtained since 1980 include Periconia manihoticola,
 
which causes leaf spot on cassava and on Manihot glaziovii. (CIAT) 
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26894 WEERASINHE, B. ; NAQVI, S.H.Z. 1985. Some comparative physiological
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studies on selected isolates of Botryodiplodia theobromae Pat. causing

storage rot of' yams, cassava and sweet potato in 
 Nigeria. International

Biodeterioration 21(3):225-228. Engl., 
Sum. Engl., 11 Refs., Illus. (Dept.
of Botany, Open Univ., Nawala, Sri Lanka] 

Cassava. Botryodiplodia thaobromae. Storage. Postharvest losses. 
Deterioration. Nigeria.
 

Host specificity of 3 isolates of B. theobromae from yam, cassava,

and sweet potato is reported. Physiological differences between the yam and
 
sweet potato isolates were established in their growth on selected sugars,
pattern of extracellular enzyme production, and pathogenicity under different temp. and RH regimes. (AS) 

E04 Viroses
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26743 HOWARTH, A.J. 
; CATON, J.; BOSSERT, M.; GOODMAN, P.M. 1985.Nucleoti ' sequence of bean golden mosaic virus and a model for gene

regulation in geminiviruses. Proceedings 
 of tht National Academy of
Sciences of the United States 8of America 2(11 :3572-3576. Engl., Sum.Engl., 54 Refs., 
Illus. [Dept. of Plant Pathology, Univ. of Illinois,
 
Urbana, IL 61801, USA]
 

Cassava. Cassava latent virus. Bean golden mosaic virus. Geminivirus. USA.
 

The sequence of the genome of BGMV, which comprises 2 circular single
stranded DNA molecules (2646 and 2587 nuclotides long) of mostly unique

sequence, was dofined. Comparison of the sequences of BGMVand of CLV,which share serological relationship but are very different in host range

and geographical origin, shows that each virus has a unique 200-nucleotide
 
sequence (common region) on each 2.6-kilobase molecule of iL9 genome. The
 
common regions of the 2 viruses have no sequence homology except for ashort inverted repeat near the 3' end. Six open reading frames were

identified that possess considerable sequerce homology between the 2
viruses and, in RGMV],may encode proteins of 15.6, 19.6, 27.7, 29.7, 33.1,

and 40.2 kilodaltons. Connerved open reading 
frames are found in both the
viral strand and the complementary strand, are approx. the same size, and
 
are in the same orientation with respect to the common region in both
viruses. Temporal regulation in geminiviruses may depend on the polarity oftranscription and the common region may represent a replication origin and 
contain elements that serve to modulate gene expression. (AS) 

081
26834 MOHANA R., 
J.K. 1985. Sequence homology among the coat proteins of
gemini viruses. Biochemical and Biophysical Research Communications 
130(2):892-896. Engl., S,,m.Engl., 
25 Refs., Illus. [Dept. of Biological

Sciences, Purdue Univ., 
West Lafayette, IN 47907, USA]
 

Cassava. Cassava latent virus. Analysis. U3A. 

African CLV, tomato golden mosaic virus, and saize streak virus were shown
to have reasonable to good amino acid sequence homology. It is suggestedthat the maize streak virus ganome is ancestral and the bipartite genomes
of the other viruses evolved from it. (AS)
 

26369 M1ULLINEAUX, P.M. ; DONSON, 
082 

J.; STANLEY, J.; BOUL'ON, M.I.; MORRIS-
KRSINICH, B.A.M.; MARKIAM, P.O.; DAVIES, J.W. 1985. Com uter analysisidentifies sequence homologies between potential gene products of maize

streak virus and those of cassava latent virus and tomato golden mosaic
virus. Plant Molecular Biology 5(2):125-131. Engl., Sum. Engl., 17 Refs.,

Illus. [John Innes Inst., Colney Lane, Norwich NR4 7UH, England]
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Cassava. Cassava latent virus. Amino acids. Virus inhibition. United
 
Kingdom.
 

The amino acid sequences of the putative polypeptides of maize streak virus 
(MSV) have been systematically compared with those of CLV and tomato golden 
mosaic virus (TOMV) using the program DIAGON (an interactive graphics 
program). Conserved sequences have been detected between peptides encoded 
by the complementary (-) sense of MSV and those of CLV and TGHV, viz; the 
40 200 Mr polypeptide of CLV-1 and the 40 285 Mr polypeptide of TGMV-A 
show extensive homologies with the 17 768 Mr and 31 388 Mr polypeptides of 
MqV. Distant and variable homologies have been detected the putative coat 
protein of MSV when compared with those of CLV and TGMV. No other
 
relationships between the potential gene products of MSVand those of CLV 
and TGMV have been detected. The extensive homologies detected between the 
complementary sense encoded peptides suggest that they are derived from
 
functional genes, and that the directly conserved sequences may contain
 
amino acids essential to the function of these proteins. The less e;:tensive 
homologies among the putative coat proteins are considered in relation to
 
their possible structures and functions. (AS)
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26753 THURSTON, H.D. 1984. African cassava mosaic disease. In. 
Tropical plant diseases. St. Paul, Minnesota, The American
 
Phytopathological Society. pp.69-76. Engl., 40 Refs., Illus.
 

Cassava. Cassava African mosaic virus. Bemisia. Disease control. Disease
 
transmission. USA.
 

The etiology, import .,e, symptoms, hosts, vectors and transmission, and 
control of CAM are reviewed. Cassava yield losses of up to 86 percent have 
been reported, with Bemiia t baci being the most important vector. While 
disease resistance is considered the most important control measure, the 
most rational control would also include the use of disease-free planting
 
material, roguing of infected plants, ani isolating healthy crops from
 
those diseased. (CIAT)
 

E06 Nematodes
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26718 McSORLEY, R. ; PARRADO, J.L. 1985. Relative performance of two
 
cassava cultivars in a field infested with Heloidogyne incognita.
 
Proceedings. Soil and Crop Science Society of Florida 44:180-183. Engl.,
 
Sum. Engl., 12 Refs. [Inst. of Food & Agricultural Sciences, Univ. of
 
Florida, Gainesville, FL 3261i, USA]
 

Cassava. Nematodes. Me.oidogyne incognita. Cultivars. Stems. Planting.
 
Cuttings. Root productivity. USA.
 

The performance of 2 cassava cv., Mantiqueira and Sehorita, planted in a
 
heavily infested site (mean initial population of 61 Meloidogyne incognita
 
juveniles/i00 cubic centimeters of soil) near Naranja (Florida, USA), was
 
compared. Two planting positions, vertical vs. horizontal placement of the
 
vegetative cutting, were examined in a factorial expt. Root galling and
 
soil populations of M. Incognita juveniles were significantly higher on
 
Sehorita than on Mantiqueira, and marketable yield of Mantiqueira was over
 
5 times as great. Mantiqueira yielded better when seed pieces were planted 
in a vertical position compared with a horizontal position. Cassava yield 
was inversely correlated with root galling, but nematode populations in 
soil early in the season showed no s'gnificant correlations with yield, 
since all initial population levels (range 10-165/100 cubic centimeters)
 
quickly inc eased to high populations producing heavy galling on the
 
susceptibla Sehorita. (AS)
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P00 PEST CONTROL AND ENTOMOLOOY 

08526149 JImENEZ, N. ; LOBATON, V.; MESTRA, A. 1984. El 
control do] chinchilln
(Orthoporus sp.) en yuca. (Control of Orthoporus ap. in cassava). In Best,R., ed. Plan piloto pars el desarrollo agro-industrad del cultivo do yuoa en algunos departamentos de la Costa Atl&,.ica de Colombia. Tercer 
la 

Informe junio 1983-Junio 1984. Call, Colombia, Contro Internacional
Agricultura Tropical. Proyecto Cooperativo DRI-CIAT. pp. 8 

de 
6-88. Span., 

Cassava. Orthoporus. Post control. Cultivars. Insecticides. Cassava 
programs. Colombia. 

The habits arid damage caused to cassava by the myriapod Orthoporus
found on the Colombian Atlantic Coast, are 

ap., 
briefly described and a control mamsure is given. A bait consisting of' fresh chopped cassava 
(2 1,g)+ brown
 sugar loaf (2 units) * carbaryl or trichlorfcn (2 tablespoonfuls) + water

(3 liters) was used. This poisoned bait was effective against tUe pest;
is recommended to cooplement it
this bait with the manual destruction of

individual myriapods late in the afternoon. (CIAT)
 

086

26723 MARTIN P., C.A. 1985. Biologia y comportamiento de Poaistes
erythrocephalus tr. Hymenoptera:Vespidae, prodador del gusano cach6n do la yuca Erinnyis ella L. Lopidoptera:Srhingidae. (Biology and behavior of
Polistes erythrocaphalus (Hymenoptera:Vespidae), predator of the cassavahornworm Erinnyis llo (Lepidoptera:Sphingidae)). Tesis Ing.Agr. Palmira,
Universidad Nacional do Colombia. 135p. Span., 
Sum. Span., Engl., 73 Rofs.,
 
Illus.
 

Cassava. Predators and parasites. Injurious insects. Erinryis ello.Bacillus thuringiensis. Polistes erythrocephalus. Insect control. Colombia. 

In Palmira and other cities of Valle del Cauca and Quindic tColombia), thebiology, behavior, and predation potential of wasps of the genus Polistes,natural enemies of Erinnyis ello, were ofstudied as well as uanigementwasp colonies in commercial cassava crops and in soybean, sorghum, maize,
cotton, and sugarcane crops. Tho itfe cycle of Poliste3 lasted approx.days, ranging between 91-131 days. 

110 
In screenhouses (2.5 x 2.5 
was determined that its predation 

x 2.5 m). it 
capacity depends on the no. of larvae.

Max. consumption/day 
was 1.3 E. ello larvae (II and III instar) and the
min. 0.08 (av. 0.5). The relationship between the size of 
the nest and its
population was studied. Males were not found in nests with less than 50cells; in nests with more than 50 cells, the no. of males Increased with
 
nest sae until they almost equalled the females 
in no. Polistespopulations seem to be regulated by the climatic conditions, food
availability, insecticide applications, and by other insects 
that are

associated with their nests. Of 
the 412 Polistes nests examined, 17 ptrcent
wore parasitized by Oxysarcodexia sp., the latter being the most frequent
parasite of Polistes larvae and pupae. This insect iv, in turn, parasitized

by several hyrenoptera, among which are Pachyneuron ap. and Brachymeriaconics. Xenos Sp. is the most frequent natural enemy of Polistes in itsadult stage. The methodology for the recollection, transportation, andestablishment of colonies in order to locate nests within and near
commercial cassava crops was determined. Becomondationa for furthei 
studies are given. (AS (extract)-CIAT)
 

08726382 URIAS L., M.A. ; CARRILLO S., 
J.L. 1983. Plagas principales do layuca, Manihot esculenta Crantz, en la sabana d Huilmanguillo, Tabasco.(Main pests of cassava in the savanna area of fluimanguillo, Tabasco). 
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Agricultura T6cnica en M6xico 9(l):65-83. Span., Sum. Span., 15 Refs., 
Illus.
 

Cassava. Injurious insects. Erinnyis ella. Erinnyix slope. Frankliniella 
cephalica. Corynothrips atonoptevus. Timing. Temperature. Cultivars. Root 
productivity. Mexico. 

A survey or the arthropod pests or cassava at 2 sites in the state of 
Tabasco, Mexico, was narried out in 1980 on exptl. plots in which the crop 
was sown in Jar,. The pests that were most abundant .ndinjurious were 
Frinnyis ello and the thrips Frankliniella cephalica; the thrips
Corynothrips stenopterus were also abundant but caused less damage. At 1 
site, 75-78 percent of the plants were infested by F. cephalica in July-
Aug. and the tcrainal shoots and adjacent leaves showed slight deformities 
and yellow spotting. At the other site, 100 percent of the plants were 
infested in Aug.. and the leaf deformities were more severe. Although 
populations of E. ello were not large, they caused severe damage and
 
chemical control measures were applied. However, yields were not 
significantly increased by the treatments. Other pests that occurred 
sporadically included latrophobia brasiliensis, Aleurothrirus op., 
Lagocheirus sp., Mononychellus tanajoa, Tetranychus cinnabarinus, Ferrisia 
virgata, Pseudococcus longispinus, and Silba pendula (Neosilba pendula). 
Notes are given on some of the natural enemies observed. (Review of Applied 
Entomology) See also 063 064 

FO Injurious Insects and their Control 
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26755 ARCOZZI, L. ; CONTESSI, A. 1984. Insetti infestanti le derrate in 
importazione al porto di Ravenna (periodo 1976-1981). (Insects infesting
 
imported foodstuffs at the port of Ravenna (1976-81)). In Simposio sulla 
Difesa Antiparas.iitaria nells Industrie Alimentari e la Protezione degli 
Alim nti, 3o., Piacenza, Italy, 1982. Italy, Camera di Commercio Industria 
Artigianato a Agricoltura. pp.231-242. Ital., Sum. Ital., Engl., 2 Refs., 
Illus. [Osservatorio Malattie Piante, Regions Emnlia-Romagna, Ufficio
 
Staccato di Ravenna, Italy)]
 

Cassava. Cassava products. Storage. Deterioration. Injurious insects.
 
Italy. 

Samples of natural and manufactured foodstuffs of plant origin imported 
from various count!ies into Ravenna, Italy, were inspected for the presence 
of insects in 1976.81, both on arrival at the port an after storage for 6 
ma. The results are sunnmarized in tables. Cassav'- was among the most 
h3avily infested imports. Many of the infestatons were latent, becoming 
apparent only at the 2nd inspection. (CIAT) 
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2674;6 BIASSANGAMA, A. 1984. Etude du parasitisme des Cochenilles 
Pseudococcidae par les Hymdnopteres Encyrtidae; application a la lutte 
biologique centre la cochenille du manioc Phenacoccus manihoti en 
R6publique Populaire du Congo. (Study on parasitism of Phenacocous citri 
and Pheracoccus manihoti by the hymenopterans Encyrtidae; their use in the 
biological control of Phenacoccus manihoti in Congo). These Doctorat. 
Rennes, France, Universite de Rennes I. 199p. Fr., Sum. Fr., 187 Refs., 
Illus. 

Cassava. Phenacoccus manihoti. Predators and parasites. Apoanagyrus lopezi.
 
Insect control. Timing. Maps. Congo.
 

Parasitism of Phenacoccus ,itri by Leptomastix dactylopii and of P. 
mardhoti by Apoanagyrus lopezi war studied in detail under lab. conditions. 
The taxonomy, biology, reproduction, and longevity of A. lopezi and L. 
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daotylopli are described, and the ecology of parasitism by these 2
microhymenopterans is analyzed as to their speoificity, exploitation of 
host, host immunological reactions, and host-parasite interactions. Also

the possibility of using A. lopezi in the fight against P. manihoti is
discussed, and the results %f several studies carried out in Congo on the
population dynamics of P. manihoti on a cassava crop are given. During thedry season (5-6 mo.) P. manihoti populations reach max. values (500-1000
insects during the 1st yr and 1500-2000 insects during the 2nd) causing
enormous damages. During the rainy season (6-7 mo.) the population is 
controlled by the mechanical action of rains. In preliminary observations
 
with 400 A. lopezi individuals, its acclimatization and efficacy wereconfirmed, with a 3.25 percent rate of parasitism. However, this parasite
is, in turn, already hyperparasitized (7.8 percent) by Prochiloneurus 
bolivari, an autochthonous Encyrtidae, which indicates the progressive
establishment of an indigenous biocenosis around P. manihoti. In spite of
the occurrence of the hyperparasite, A. lopezi is soen as a useful tool for 
the biological control of P. manihoti. (CIAT)
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26396 CHAPHAN, R.F. ; PAGE, W.W.; McCAFFERY, A.R. 1906. Bionomics of the

variegated grasshopper (Zonoce:us variegatus) in west and central Africa.
Annual Review of Entomology 31:1179-505. Engl., 127 Refs. (Dept. of 
Entomology, Univ. of California, Berkeley, CA 94720, USA] 

Cassava. Zonocerus variegatus. Insect biology. Resistance. HCN content. 
Insecticides. Africa.
 

The bioncaics of the polyphaf-ius Zonocerus variegatus in west and central
 
Africa, which attacks casspva, is reviewed regarding life history and
phenology, behavior, relations with plants, population dynamics,
determinants of its geographical and seasonal distribution, changing
importance as a peat, and damage and control. All stages of Z. variegatus,
except the 1st instar, are known to be infected by the fungus Entomophaga
grylli, which is the principal cause of mortality among nymphs. Only in the
dry season, when the infectivity of the fungus is low, is it possible for

dense Z. variegatus aggregations to survive. Cassava tolerance to 1st

larval instars of Z. variegatus appears to be 
 related to the HCNcontent; 
instars IV to VI, however, seem to be tolerant to the HCN content,

particularly in group feeding. The increasing area planted to cassava in
the region has undoubtedly contributed to increase the abundance of the
 
pest; the spread of the weed Chromolaena adorata, native to tropical
America, is also suggested to be a causal factor. Chemical control is the
 
moat effective means available, but Z. varieotus egg destruction can be
 
practiced by subsistence farmers. (CIAT)
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26163 EMPRESA CATARINENSE DE PESQUISA AGROPECUARIA. 1986. Baculovirus
 
controla mandarovA da mandioca.. (Baculovirus controls the cassava

hornworm). Florianfpolis-SC, Brasil, Secretaria da Agriceuiura e do 
Abastecimento. Doouentos no.60. 2p. Port., 
Illus.
 

Cassava. Biological control. Predators and parasites. Erinnyis ello. 
Baculovirus erinnyis. Insect control. Brazil. 

The use of Baculovirus erinnyis to control Erinnyis ello in cassava fields 
is briefly described. Baculovirus should be applied when 5-7 E. ello larvae
 
are found per plant. It is obtained from recently dead infected larvae by
maceration and dissolution in 200 liters water/ha; 1 ha requires 8 largelarvae (7-9 cm in length), 22 medium-sized larvae (4-6 cm), 30 small larvae
 
(less than 4 cm), 
18 g of larvae, or 20 ml of liquid obtained from
 
macerated infected larvae. Baculovirus should be sprayed early in the 
morning or 
late in the afternoon. The advantages of using Baculovirus to 
control E. ello include: reduced production costs, pesticide use, and 
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environmental pollution; 90 percent efficiency in peat control; easy
application; selectivity; and high dispersion capacity. From 1 applioition, 
other sources of the Baculovirus car, be obtained for future use. (CIMf) 
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26881 HODGES, R.J. 1986. The biology and control of Prostephanus truncatus 
(Horn) (Coleoptera: Bostrichidae). A destructive storage pest with an
 
increasing range. Journal of Stored Products Research 22(l):1-14. Engi.,

Sum. Engl., 87 Refs. [Tropical Development & Research Inst., Storage Dept., 
London Road, Slough, Berkshire SL3 7HL, England]
 

Cassava. Prostephanus truncatus. Insect biology. Storage. Dried roots.
 
Africa.
 

A comprehensive review is presented on the biology and control of 
Prostephanus truncatus, a major pest of farm-stored maize and dried 
cassava. Originally indigenous to Mexico and Central Ar'erica, P. truncatus 
has recently been introduced and become establishor in parts of East and 
West Africa where it has caused severe damage to 1arm-stored maize. It can 
cause far greater losses than those associated with traditional storage 
pests. Biological data show that P. truncatus has the potential to spread

still fit'ther in Africa and to other tropical and subtropical regions.
Every effort should be made to preveW. this happening. (AS) 
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26740 HODGES, R.J. ; HEIX, J. ; DENTON, I. 1985. Infestation of dried 
nassava (Manihot esculenta Crantz) by Prostephanus truncatus (Horn)
 
(Coleoptera:Bostrichidae). Journal 
of Stored Products Research 21(2):73-77.

Engl., Sum. Engl., 12 Refs. [Tropical Development & Research Inst., Storage
 
Dept., "ondon Road. Slough, Berkshire SL3 7HL, England] 

Cassava. Prostephanus truncatus. Dried roots. Storage. Fermentation. United 
Kingdom.
 

A field study was undertaken in Tanzania to determine the extent of losses
 
that Prostephanus truncatus could cause in fermented and unfermented dried 
cassava roots stored over a period of about 4 me. In fermented roots, the 
mean wt. loss (plus or minus standard deviation) rose to 73.6 plus or minus 
25.9 percent over this period compared with 52.3 plus or minus '2.0 percent
 
in unfermented roots. At each time interval that 
roots were examined, the
 
wt. loss in fermented roots was significantly higher. Subsequent ab. 
studies, undertaken to identify some of the factors responsible for this 
difference between the 2 types of cassava, comprised (1) a determination of 
the length of larval and pupal development at 27 degrees Celsius and 50 or 
70 percent RH, (2) adult preference for the 2 types, and (3) their 
susceptibility to adult boring. P. truncatus developed at a similar rate in 
both fermented and unfermented roots, but the adults appeared to prefer the 
fermented cassava possibly because it was eabier to bore into. This was 
certainly 1 factor making fermented roots more susceptible to damage by
adults. It is concluded that although P. truncatuu caused lower wt. loss in
 
the unf mented compared with the fermented roots, both were so heavily
damaged ;hat it is not worth recommending the storage of one rather than 
the other. The role of cassava as an intermediate host for P. truncatus is
 
discussed and consideration is given to the need to control the beetle in 
cassava in order to reduce cross-infestation to maize. (AS) 
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26841 NEWN, J.-P. 1985. La cochenille du manioc. (The cassava mealybug).
 
Phytoma no.367:54-55. Fr., Sum. Fr., Illus.
 

Cassava. Phenacoccus manihoti. Predators and parasites. Apoanagyrus lopezi. 
Congo. 
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A brief report is given on the cassava mealybug (Phenacoccus manihoti), 
which since 1973 has caused substantial losses to this crop in Central and 
East African countries. In Congo, periodic outbreaks of the insect
 
populations occur during the dry season. Major aspects of the damage 
caused, Insect biology, and biological control measures are summ.rized. The 
mealybug parasite Apoan gyrus lopezi, introduced into the Congo in 1952, is 
well established now but presents 2 serious drawbacks: it can reproduce
 
itself by arrhenotoky and is, in turn, hyperparasitized by another 
Encyrt.idae, the indigenous specie Prochiloneurus bolivari. (CIAT)
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26850 SENGUPTA, C.K. ; SENGUPTA, T. 1981. Cerambycidae (Coleoptera) of 
Arunachal Pradesh. Records of the Zoological Survey of India 78(1-4):133
154. Engl., Sum. Engl., 6 Refs., Illus.
 

Cassava. Sthenias grisator. India.
 

A lipt is given of 16 cerambycid species that were recorded for the 1st 
time from Arunachal Pradesh, India, with notes on diagnostic characters and 
distribution in India. Food-plant records are cited for some of the 
species. Among those of economic importance is Sthenias grisator on 
cassava, mulberry, grapevine, and forest trees. (Review of Applied 
Entomology (extract))
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25514 SIMWAMBANA, M.S.C. 1983. A preliminary survey of the cassava mealybug 
infestation in Luapula Province. Manse, Zambia, Luapula Regional Research 
Station. 8p. Engl.. Illus. 

Cassava. Insect control. Phenacoccus manJ.oti. Maps. Zambia. 

Results of a preliminary survey of Phenacoca,: manihoti Infestation in
 
cassava in Luapula Provinceb. Zambia, are presented. The pest was reported 
to be more severv in eroded soils and on slopes in Kimpese, as well as in
 
sandy areas with low soil moisture. P. manihoti infestations were recorded
 
in the Hwense and Ncholengo districts. The pest appears to have been
 
introduced into the country Ly nature (wind) and man along the Luapula 
river and then spread to the north throughout the Luapula valley. It is
 
thought that the absence of the pest in the Kawambwa is°.rict could be due 
to high rainfall (av. 1255 mm/-r) compared with the other districts in the 
province. Some recommended cultural practices are mentioned. A map 
indicating infested areas is also included. (CIAT) 
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26873 SMITH, N. 1985. A plague on manioc. Geographical Magazine 57(10) :539
540. Engl., Illus.
 

Cassava. Phenacoccus maniioti. Predators and parasites. Apoanagyrus lopezi. 
Diomus. Injurious mites. Africa. 

Two threats to cassava, Phenacoccui manihoti and Mononychllus tanajoa, in 
Africa, where this crop is a staple food for 200 million people, are 
reported. Mealybugs may reduce tuber yields by up to 80 percent and cause 
reduction of the leaf cover, a valur.ble source of protein. The green spider 
mite has led to an av. 30 percent yield drop in cassava fields across the 
continent. Trial releases of the introduced predators Apoanagyrus lopezi 
and Diomus sp. have been encouraging and a multinational program of 
biological control has been launched. rhe development of genetic resistance 
has been successful: a no. of clones with pubescent leavos, a physiological 
defense mechanism, have been identified. The International Institute of
 
Tropical Agriculture has developed a cassava var. that resists mealybugs 
and spider mites, produces good quality flour, and is high yielding. Soon 
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it will be released to farmers. The crucial role of gone banks for the 
improvement of cropland yield and stability is stressed. (CIAT) 
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26895 VAN DRIESCHE, R.0. ; BELLOTTI, A.; HERRERA, C.J.; CASTILLO, J.A. 
1986. Encapsulation rates of two encyrtid parasitoids by two Phenacoccus 
app. of cassava mealybugs in Colombia. Entocologia Experimentalis et 
Applicata 42:79-82. Engl., Sum. Engl., Fr., 9 Refs. [Dept. of Entomology, 
Univ. of Massachusetts, Amherst, MA01003. USA] 

Cassava. Phenacoc'us herrei. Phenacoccus gossypii. Predators and
 
parasites. Colombia. 

Between 3-15 percent of all parasitized cassava mealybugs of the species 
Phenacoccus herreni successfully defeated the parusitoid EpidinocarsiL, 
diversicornis through encapsulation. Adult mealybugs were less successful 
at encapsulating all parasitoids than were nymphs in the 2nd stage. 
Encapsulation rates were higher at 25 than at 30 degrees Celsius in both 
nymphs and adults. No encapsulation of E. diversicornis was observed in
 

Phenacoccus gossypii. No significant encaprulation of another encyrtid, 

Acerophagus coccois, was observed in either specie. of m ilybug. (AS) 
See also 171 

F03 Injurious Mites and their Control
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25799 DORESTE S., E. 1984. Avances en la bdsqueda de variedades de yuca
 
(Manihot esculnta Crantz) resistentes a los ataques de Acaros
 
tetraniquidos. (Advances in the search for cassava varieties resistant to 
attacks by Tetranychid mites). Revista de Ia Facultad de Agronomia 

(Venezuela) 13(1-4):85-90. Span., Sum. Span., Engl., 5 Refs.
 

Cassava. Resistance. Cultivars. Pest damage. Mononychellus. Field
 
experiments. Venezuela.
 

Field trials to evaluate resistance of cassava plants to mite attacks were
 

carried out in Maracay (Aragua, Venezuela) from 1978 to 1981, as part of a 
joint project of CIAT, Cer.tro Nacional de Investigaciones Agropecuarias, 

and U. Central de VeneLuela. Natural resistance in cas.ava to mite attacks 

was found. Var. I4ax-71 and Col-414 were ranked as highly resistant and var. 

Col-97
4
, Cnl-310, Col-1524, Col-323, Col-974-A, Co1-1180, Hex-26, Mex-29, 

Bra-33, Ven-26, Ven-214, and Ven-133 as slightly resistant. (AS)
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26826 E2ULIKE, T.O. ; ODEBIYI, J.A. 1985. Life history of Amblyseius fustis
 
(Pritchard and Baker), an indigenous predator of the cassava red mite, 

Oligonychus gossypil (Zacher) in south western Nigeria. Insect Science and 

its Application 6(2):193-197. Engl., Sum. Engl., 7 Refs., Ilhus. [National 

Root Crops Research Inst., Umudike, Umuahia, Imo State, Nigeria] 

Cassava. Predators and parasites. Amblyseius fustis. OligOnychus gossypil. 
Laboratory experiments. Mite biology. Nigeria. 

The life history of Amblyseius fustis was studied in the lab. at
 

fluctuating temp. (24.4-28.0 degrees Celsius) and RH (55.5-75.6 percent).
 

The developmental stages consist of egg, larva, protonymph, deutonymph, and 
adult. The life cycle, from egg to adult, of both male and female was about 
8.0 days, while longevity was about 19.2 days. Mated female laid an av. of
 

18.8 eggs. There was no significant difference in the longevity and 
fecundity of predators fed on different life stages of the host. The 

proportion of male to female in the progeny of mated females was 1:4. A. 
fustis has a shorter developmental period and lives longer than its prey 

OligonycLis gossypii. but the latter is more fecund (26.9 eggs/female) and 
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has a higher proportion of females in its progeny (1:4,8). The shorterdevelopmental reriod and the longer life span of the predator are likely tooffset the higher fecundity of the prey. (AS) 

10126393 VEIOk, A.F.DE S.L. 1985. Aspectos bioecol6gioos e alternativis decontrole do Acaro verde da mandioca Mononychellas tanajoa (Bonder, 1938)(Acarina, Tetranychidae) no Estado de Pernambuco. (Bioecological aspects
and alternative control methods of the green cassava mite, Mononychellustanajoa (Acarina, Tetranychidae) in the state of Pernambuc'o)). 
Tese Doutor
SO. Piraoicaba-SP, Brasil, Escola Superior de Agricultura Luiz do Cueiroz,da iniversidade de Sao Paulo. 152p. Port., Sum. Port., Engl., 100 Refs.,
 
Illus.
 

Cassava. Mononychellus tanajoa. Mite control. Mite biology. Biological
control. Planting. Resisiance. Cultivars. Ecology. Insecticides. Brazil.
 

The biological aspects related to climatic factern and alternative controlmeasures for the gi en cassava mite (Mononychellus tenajoa) were studiedunder field conditions in the agroecosystem of Araripina, the 
 hinterlands
of Araripe, Goiara, and Recife, ano 
the Zona 
da Mate area of the state of
Pernambuco, Brazil. The green mite species in the different geographicalregions of Pernambuco were identified. The damage caused by M. tanajoa on
cassava plants is described in detail; a damage scale of 0-5 was
established 
 to measure the variation and intensity of the damage. The onlyalternate host plant of M. tanajos found was Manihot piauhyensis. The
population fluctuation of the green mite and the critical period for
cassava were determined in Araripina conditions: mite incidence begins in
May and continues until Nov., with a peak between Aug., Sept., and Oct. Thecritical period for cassava ranged between mo. 6-11 of the plant vegetativecycle. Population fluctuation was negatively correlated with the rainfalland the RH. It was observed that 75.0 percen of eggs and P6.4 percent ofthe active mite forms were concentrated between July-Oct. In Araripina

conditions, the mortality and residual 
 effects of miticides against M.tanajoa until 30 days after application were evaluated as well as thecontrol efficiency until 150 days after initial application, with 30-dayintervals between each application. Chlordlmeform showed the highestefficiency: 97.0 percent control after 15 days, 80.2 percent after 30 days,and 62.2 percent until 150 days after initial applicatioa. Dicofol andchlorobenzilate were less effective. Vamidothion gave an efficiency of 73.6and 55.8 percent until 7 and 15 
days after initial application, reap. InAraripina the influ:!nce of ca.sava planting and harvest dates on green miteincidence was evaluated. Planting in Jan. and Feb. and harvest at 18 
mo.
were the most effective. Plantng in March, April. and May gave 
 yield
losses of fresh tuber roots of about 14.0, 32.0, and 43.7 
percent, reasp.The harvest at 12 mo. gave a yield loss coefficient of 51.4 percent.
Studies on the effe..t of the planting system or green mite incidence showedthat planting on ridges gave the lowest damage scores and population
densities, and the greatest mean plant height. Planting on rid)Ses wasstatisticaly different from hill and high hill planting. 
In Fecife
conditions, cassava cv. 
Pau oA Xex~u and Mandioca. were high'ly resistant to
the attack of M. tanajoa durin consecutive yeirs, showing the least
t 

damage and the lowest population. Oensity. (AS (extract)) 

10225289 YASEEN, M. 1980. Preliminary investigations on the biology and
ecology of ti w green cassava mite Mononychellus tanajoa (Bonder) inTrinidad. It, Annual Meetings of the Caribbean Food Crops Society, 13th., St.Augustine, West Indiea, 1975. Proceedings. St. Augustine. pp.166-178.
Engl., 4 Refs.. Illus. 

Cassava. Mononychellus tanajos. Mite control. Mite biology. Acaricides. 
Predators and parasites. Trinidad and Tobago. 
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The results of preliminary studies on the diat-ibution, effect of plant 
age, biology, dispersal, population, natural enemies, and chemical control 
of Mononychellus tanaJoa found in cassava in Trinidad are presented. Mite 
infestations of varying densities were found at most of the sites surveyed. 
The infestation density was always higher on the upper part of the plant 
(leaves 6-10). In June (28-31 degrees Celsius), the total egg to adult
 
developmental period lasted 9-10 days and adults lived up to 12 days, while 
in Dec.-Jan. (25-28 degrees Celsius), the total developmental period
lasted 12-13 days and adults :ived up to 16 days. The dispersal studies 
indicated that the mite extended gradually through the exptl. plots in the 
direction of the wind. Heavy rains were found to rapidly reduce mite

populations but other important factors affecting this parameter were 
cassava var., plant age and physiological condition, temp., and natural 
enemies. The dominant and most widespread mite predator was Oligota minuta; 
other natural enemies were Typhlodromalus limonicus, T. rapax, an 
unidentified thrip, an unidentified Cecidomyiidae, 2 Cocinellidae, and the
 
predaceous mite Eusejus hibisci. The acaricide chlordimeform (0.5 g/liter)
 
applied at 3 to 4-wk.-intervals reduced the populations of M. tanajoa and
 
its natural enemies; mite populations, however, built up rapidly whereas
 
those of its natural enemies did not. (CIAT) 

000 GENETICS AND PLANT BREEDING
 
001 Breeding, Germplasm, Varieties and Clones, Selection
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26704 BAJAJ, Y.P.S. 1985. Cryopreservation of germplasm of potato (Solanum

tuberosum L.) and cassava (Manihot esculenta Crantz): viability of excised
 
meristems cryopreserved up to four years. Indian Journal of Experimental
Biology 23(5):285-287. Engl., Sum. Engl., 6 Refs., Illus. [Tissue Culture 
Laboratory, Punjab Agricultural Univ., Ludhiana, India]
 

Cassava. Cryopreservation. Germp'asm. Apical meristems. Growth. Timing.
 
Plant development. india. 

Excised meristems of potato and cassava freeze-preserved for periods
 
ranging from 3 mo. to 4 yr did not show any significant difference in the 
percentage viability, and the regenerated plants were capable of undergoing
 
tuberization. Cryopreservation can now be employed as an effective tool for
 
the long-term conservation of germplasm. (AS) 
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26866 BUENO, A. 1985. Cultivares de mandioca selecionadas no Heconcavo
 
Baiano. (Cassava eultivars selected from the Reconcavo Region of Bahia).
 
Cruz das Almas-BA, Empresa Brasileira de Pesquisa Agropecuaria. Centro 
Nacional de Pesquisa de Mandioca e Fruticultura. 8p. Port., 3 Refs., Illus. 
[Empress Brasileira de Pesquisa Agropecuaria, Centro Nacional de Pesquisa 
de Mandioca e Fruticultura, Caixa Postal 007, 44.380 Cruz das Almas-BA,
 
Brasil]
 

Cassava. Cultivars. Root productivity. Cuttings. Tissue culture. Timing.

Fertilizers. Starch productivity. Rainfall data. Brazil. 

An agronomic evaluation of selected cassava cv. from a total of 160 entries 
evaluated in Cruz das Almas (Bahia, Brazil) during 1980-85 is presented.
 
Botanical aspects, availability of planting material, and planting of
 
cuttings are briefly discussed. Fertilized and unfertilized mean root
 
yields and starch contents of 9 selected cv. and of controls and site
 
rainfall data are given in table form. (CIAT)
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26757 E1PRESA CATARINENSE DE PESQUISA AGROPECUARIA. 1984. Nova cultivar de 
mandioca recomendada para Santa Catarina. (A new cassava cultivar
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recommended for Santa Catarina). Florian6polis. Documentos ro.42. 2p. 
Port., Ilius.
 

Cassava. Cultivars. Identification. Agronomic characters. Brazil.
 

This brochure promotes the new cassava cv. EHPASC 251-Machado, released for
 
cultivation in the Vale do Itajai, Litoral Norte, and Florian6polis regions
 
(Santa Catarina, Br'azil). It includes a brief botanical description of the
 
cv., which is resistant to CBB and has a root yield potential of 16 t/ha in
 
the 1st cycle and 28 t/ha in the 2nd cycle, and starch yield potentials of
 
33 and 35 percent in the 1st and 2'ndcycles, resp. (CIAT)
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26312 HERSHEY, C.H. ; IZQUIERDO, D.; DIAZ, R.0. 1986. Pruebas regionales. 
(Regional trials). In Beat, R.; Ospina P., B., comp. El desarrollo 
agro-industrial del cultivo de la yuca en la Costa AtlAntica de Colombia.
 
Cuarto informe sobre las Investigaciones realizadas en apoyo al 
establecimiento de Iar plantas do secado natural de yuea periodo
Julio-1984-junio 1985. Call, Colombia, Centro Internacional do Agricultura
 
Tropical. Proyeeto Cooperativo DRI-CIAT. v.2,pp.59-63. Span., Illus. [CIAT,
 
Apartado A6reo 6713, Call, Colombia]
 

Cassava. Cnltivarls. Root productivity. Field experiments. Dry matter. 
Cassava programs. Developtental research. Colombia.
 

The result of thL 1984-C5 regional cassava trials conducted at 5 sites in
 
Sucre, C6rdoba, Atlintico, and Hagdalena (Colcmbia) are presented. The av.
 
DM yield was 5.5. t/ha, ranging between 3.6-7.7 t/ha; this compares

favorably with the regional 
av.: 3 t/ha. Clone H4Vcn 25 gave the highest
yield (6.6 t DM/ha acrolss all nites), followed by the regional var. 
Venezolana (6.2 t/ha) and X Col 1505 (5.9 t/ha). In general, all clones 
reactied acceptable yields. Results of 2 yr indicated that the
 
abovementioned clones, as well as CH 681-2, 
showed stable performance.
 
(CIAT)
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26147 HER;HEY, C.H. ; IZQUIERDO, D.; DIAZ, R.O. 1984. Pruebas regionales. 
(Regional trials). In Best, R., ed. Plant piloto para el desarrollo 
agro-industrial del cultivo de la yuca en al gunos departamentos de la Costa 
Atlintica de Cclombia. Span., [CIAT, Apartado A6reo 6713, Cali, Colombia]
 

Cassava. Cultivars. Root productivity. Dry matter. HCN. Drying. Timing.
 
Fresh products. Cassava chips. Solar drying. Developmental research. 
Cassava programs. Colombia.
 

The results of 6 regional cassava trials in 1983-84, conducted in C6rdoba, 
Sucre, Atlintico, and Hagdalcna (Colombia), are presented. The av. DH yield 
was 4.7 t/ha, which compares favorably with the national av. (3.5 t/ha). 
The best clones were H Von 25, M Col 1684, Cm 681-2, V Col 22, the control 
Venezolana, ar.dM Col 1505 with av. yields of 6.3. 5.4, 5.3. 5.2, 5.0, and
 
4.9 t/ha, reap. H Von 25, H Col 1684, and CM 5C7-37 produced chips with
 
over 100 ppm cyanide; thus, their use should be restricted to starch
 
extraction. Fpur other' clones had cyanide levels slightly over 
100 ppm but
 
the drying time and 
load on drying floors could be extended to reduce this
 
level. The use of clornes with reduced DX content would markedly decrease
 
the profitability of drying plants, unless the purchase price refle:ts
 
their poorer quality. (CIAT)
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21735 JENNINGS, D.L. ; HERSHEY, C.H. 1984. Cassava breeding: a decade of 
progress from int,.rnational programmes.. In Russell, G.E., ed. Progress in
 
plant breeding. London, Butterworths. v.l,pp.89-116. Engl., 81 Refs., 
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Illus. [Scottish Crop Research Inst., Invergowrie, Dundee DD2 5DA, 
Scotland]
 

Cassava. Cassava programs. Plant breeding. Germplaam. Flowering. 
Hybridizing. Seed. Plant physiological processes. Root productivity. Starch
 
content. Bacterioses. Viroses. Mite control. Disease control. Resistance.
 
Cyanogenic glucosides.
 

The advances in cassava breeding over a decade up to 1985 by CIAT and the
 
International Institute of Tropical Agriculture (Nigeria) are reviewed. 
Topics dealt with include germplasm resources in the genus Manihot;
 
cytogenetics of anihot app.; germplasm collc:tion and conservation; 
flowering behavior, hybridization technique, and seed management; breeding 

strategies in Africa. Latin America, and Asia; and the physiological basis
 

of high yield with special reference to the significance of plant habit and
 

critoria/procedures for selecting high-yielding genotypes. The different
 
uses of cassava require breeding to be focussed on (1) root quality (HCN,
 

starch content and quality, postharvest deterioration, and protein
 

content); (2) tolerance to stress (soil acidity, low P, drought, and low
 

temp.), and (3) resistance to diseases and pests with special reference to
 

CAD, Xanthomoras campestris pv. manihotis, fungal diseases (Colletotrihum 
spp. and Elsinoe brasillensis, among others), mites (Mononychellus tanajoa
 

y M. mcgregori, Tetranychus urticae, and Oligonychus peruvianus), mealybugs
 

(Phenaaocus spp.), and thrips. Germplasn distribution and multiplication
 

aspects are disussed. Data indicate that av. cassava yields have increased
 

in the impact areas of both programs. (CIAT) 
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26399 KAWANO, K. 1982. Potential for cassava breeding in Asia. Cali, 

Colombia, Centro Internacional de Agricultura Tropical. 26p. Engl., Illus.
 

[Field Crops Research Inst., Dept. of Agriculture, Bangkben, Bangkok,
 

Thailand]
 

Cassava. Cassava programs. St4 istical data. Plant breeding. Root
 

productivity. Cultivars. Marketing. Developmental rusearch. Asia.
 

Feasible overall goals for cassava breeding in Aiia are proposed on the
 
basis of current national cassava breeding programs, achievements, and
 

cassava demand in the following Asian countries: Thailand, Philippines,
 

China, Malaysia, Indonesia, India, and Vietnam. CIAT germplasm that has
 

been selected in Asian countries for outstanding traits is mentioned, among
 

which are CM 305-13, CM 407-7, H Col 1684 hybrids, H Col 1468, and H Bra
 

12. If the turrent level of productivity is not significantly increased,
 

the demand for cassava in Asia will not increase; on the other hand, demand
 
will be unrestricted if a major improvement in productivity can be made and
 

cassava can compete with maize, sorghum, and sugarcane. Three levels of
 
research seiection gc.ils can be net: in the lt, research is justified
 

based on the importance of cassava but breeding objectives and goals are
 

not defined, in the 2nd, research goals specify yield, DH content, and
 

resistance to major diseases and pests as primary breeding objectives (30
50 percent yield increase in exptl. stations and 20-30 percent increase in
 

production fields) ; and in the 3rd, research goals consider high yield
 

increases to allow cassava to compete favorably with other crops as an 
ener gy source (100 percent yield increase, or 50 t/ha, in exptl. stations
 

and 50 percent yield increase, or 25 t/ha, in production fields). (CIAT)
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26843 KURIKA, L. 1985. Foo crop germplasm olleetion at Keravat, Papua New
 

luinea. Newsletter. International Board for Plant Genetics Resources
 

91') :8-9. Engl., [Lowlands Agricultural Experiment Station, Keravat, Papua
 

New Guinea]
 

Cpesava. Germplasm. Papua New Gui,-a.
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Brief data are presented on the germplasm collection in Keravat (Papua New
Guinea). The collection maintains 20 cassava accessions, most of which were
collected locally in the East New Britain province. It also contains some
var. from Puerto Rico. Characterization and evaluation work has been
carried out. Sufficient plant materials of 
a no. of promising var. are
available to farmers. (CIAT)
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26392 NASSAR, N.H.A. 1984. Natural hybridization of Manihot reptans and H.
alutaca in the state of Goias, Brazil and its bearing 
on cassava plant
breeding. Indian Journal of

Engl., Sum. Engl., 

Genetics and Plant Breeding 44(l):147-152.
12 Refs., 
Illus. [Depto. de Agronomia, Univ. de
Brasilia, 70.919 Brasilia, Brasil)
 

Cassava. Hybridizing. Hanihot reptans. Hanihot alutacea. Plant anatomy.

Leaves. Brazil.
 

Natural hybridization between Manihot reptans and M. alutacca in the state
of Goias, Brazil, 
is described. The hybridization takes place in 
disturbed
habitats where parental species occur sympatrically. Evidenceprogressive introgression with M. esculenta in direction of 
of 

H. reptans isobserved. Morphological characters of M. reptans and M. alutacea and the
hybrid are compared. (AS)
 

25786 ROCA, W.m. 1985. El 
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cultivo de te4ido:i para la conservaci6n de
recursos gentticos in vitro. (Tissue culture for the ofconservationgenetic resources in vitro). Roma, Consejo lnterracKinal de RecuracsFitogen6ticos. Lectuas sobre Recursoc Fitogenticos no.3. 42p. Span., 14Refs., 
Illus. [CIAT, Apartado Atreo 6713, Call, Colombia) 

Cassava. Cryopreservatlon. Tissue culture. Apical meristem. Clones. 
Storage. Colombia.
 

The tissue culture methods available for the conservation of germplasmvitro are desc-ibed, with emphasis on moristen 
in 

cul ture and specialreference to cassava. 
Aspects dealt with regarding Meristem culture
techniques include sources of vegetative material, meristem isolation,
culture media, plantlet development and mlcropropagation, culture ambientconditions, and 
transplanting to 
pots and field. Three methods of in vitro
conservation are described: (1) continuous growth at normal rates, (2)limited growth at min. rates, and (3) total suppression of growth andmetabolism; a cryogenic technique for conservation is described. It wasconcluded that meristem culture is the cost adequate method available forthe conservation of germpla=m in vitro. To limit the growth of germplasmmaintained in vitro, temp. is reduced, growth inhibitors, osmotic
compounds, and activated C are included, and available nutrients are
reduced; these methods have been extensively used in cassava.suppression of cell growth Total
and metabolism has been succe 1-ful throughchilling of meristem, tip, bud, 

slow
 
results of 


and embryo tissues. Based on successful
potato and cassava conservation using cryogenic methods, longand short-term preservation of gene banks in vitro can be achievedliquid N and limited growth usingmethods, resp. Germplasm can be effectivelyexchanged in vitro using the latter methods. (CIAT)
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26711 SCHIOCCHET, M.A. 
; TERNES, H.; MIURA, L. 1985. Avaliacao do
cultivares de mandioca 
no Oeste Caterinense. (Evaluation of 
cassava
cultivars in western Santa Catarina). Florian6polis-SC, Brasil, Empresa dePesquisa Agropecuaria de Santa Catarina. Pesquisa em Andamento no.36. 4p.Port., I Ref. [Empresa de Pesquisa Agropecuaria de Sanr Catarina, Centrode Pesquisa para Pequenas Propriedades, Caixa Postal 151, Chapec6-SC,
Brasil]
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Cassava. Cultivars. Hoot productivity. Bacterioses. Brazil. 

In 1983-84, 10 cassava ov. were evaluated for root and top yields and
 
resistance to CBB in Nova Erechim in western Santa Catarina (Brazil).
 
Preliminary results indicate significant variability between cv. in terms 
of the parameters evaluated. Cv. Branquinha (29.5 t roots and 3.0 t 
tops/ha), Blumenau (27.1 t roots and 2.5 t tops/ha), and Mica (25.9 t roots
 
and 5.6 t tops/ha) were outstanding and were classified as moderately
 
resistant, susceptible, and moderately resistant to CBB, reap. Mantiqueir
IAC-24-2 was intermediate in root yield (20.8 t/h ', but higher in top 
yield (6.3 t/ha) and was the only cv. considered resistant to CBB.
 
Maroon-E-15 and Orizon S,2-573, both moderately r-:3tant to CBB, were the
 
highest top yielders with 7.4 and 8.5 t/ha, reap. (CIAT) See also 066
 
177 
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26717 CHILAKA, F.C. ; ANOSIKE. E.O.; OBIDOA, 0. 1985. Effect of high and
 
prolonged gari diets on some microsomal enzymes activities of rat liver. 
Qualitas Plantarum Plant Foods for Human Nutrition 35(2):159-164. Engl.,

Sum. Engl., 20 Refs. [Dept. of Biochemistry, Univ. of Nigeria, Nsukka,
 
Nigeria]
 

Cassava. Gari. Enzymes. Diets. HCN. HCN absorption. Cyanogen. Animal 
physiology. Laboratory animals. Biochemistry. Nigeria.
 

Hale Wister Albino rats (90-130 g) were ,'el control and (56 percent 
wt./wt.) gari-containing diets for ) wk. ard sacrificed at intervals of 1. 
3, 6, and 9 wk. Liver microsomal fractions were assayed for glucose-6
phosphatase, NADP (reduced)-cytochrome c (P-450) rcductase, NADP (reduced)
dichlorophenolindophenol reductase, cytochrome P-450 peroxidase, and 
aniline hydroxylase activities. Whereas changes were observed in the
 
activity rates of all enzymes, significant changes were observed in the 
NADP (reduced)-cytochrome c ieductase activity (43 percent inhibited, P 
less than 0.00') and glucose-6-phosphatase (19 percent inhibited, P less 
than 0.05) at 9 wk. The results are discussed In terms of the 
hepatotuxicity of gEari.(AS)
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26832 EKUNDAYO, C.A. 1984. Microbial spoilage of packaged gari in storage. 
Microbios Letters 26(103-104):145-150. Engl., Sum. Engl., 9 Refs. (Dept. of
 
Botany, Univ. of Benin, Benin City, Nigeria] 

Cassava. Gari. Storage. Deterioration Timing. Biochemistry. Industrial
 
microbiology. Nigeria.
 

The spoilage of packaged gari in storage for 10 wk. was studied. The 
microbial flotra of freshly roasted gari consisted initially of Pseudomonas 
spp., Bacilluit epp., Penicillium spp., Aspergillus app., Pichia 
membranaefaciens, and Saccharomyces chevalieri. After storage for 10 wk. at 
15-20 degrees Celsius the microorganisms present consil-Aed of all the 
species occurring in fresh gari in much greater populations, and in 
addition, Candida krusei and Geotrichum candidum. The ar became sooty due 
to the presence of masses of fungal spores, and a yeast-like odor 
developed, rendering it unacceptable for human consumption. (AS) 
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26370 NAVARBETE, D.A. ; GUTIERBEZ, O.M.; BRESSANI, R. 1984. Digestibilidad, 
valor protelnico y necesidades de protoina de dietas a base de 
plAtano/frijol y de yuca/frijol en j6venes adultos. (Digestibility, protein
value, and protein requirements of plantain-bean and cassava-bean diets in 
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young men). Archivos Latinomericanos de Nutrici6n 34(4) :654-665. Span.,
Sum. Span., Egl., 17 Refs. [Inst. de Nutrici6n de Centre America y Panama,
Guatemala, Guatemala I 

Cassava. Human heaith. N. Digestibility. Protein content. Beans. Banana
plantains. Guatemala.
 

The short-term N balance method with multiple intakes was used with 
 groups

of 10 men on av. 
24.8 yr old given a diet based on cassava or plantain

without or with beans so that protein intake was 0, 0.2, 0.4, and 0.6 g/kg
daily. Even with intakes of N of 105.7 and 117.4 mg/kg daily, the men did
not reach positive balance. Protein digestibility was 55.7 percent for the

cassava-bean diet and 50.4 percent fo- the plantain-bean diet. Mean N
intake required to reach N equilibrium for the cassava-bean diet was 114.3
mg/kg daily, varying fIom 81.3 co 172.4 mg/kg, and for the plantain-bean

diet 111.9 mg/kg daily, varying from 83.6 to 219.3 ag/kg. In 4 of 5 men who

took part in both studies, the N intake required to reach N equilibrium was

greater with the plantain-bean than with the cansava-bean diet. (AS 
(extract))
 

11726806 OBIDOA, 0. ; UZOKA, G.U. 1935. Inhibition of hepatic microsomal
 
NADPH-ytochrome C (P-r50) reductase activity in 49ri-fed 
rats. Qualitas
Plantarum Plant Foods for Human Nutrition 35(l):63-72. Engl., Sum. Engl.,
21 Refs., Illus. [Dept. of Biochitmiatry, Univ. of Nigeria, Nsukka, Nigeria] 

Cassava. Oari. Laboratory animals. Cytochrome. Animal physiology.

Biochemistry. Timing. Animal health. 
 Nutritive value. Nigeria. 

Nicotinamide adenine dinucleotide phos3liate, reduced (NAD')))- cvtochrome C 
(P-450) reductase activitiea were measured In liver microsomc. prepared
from male albino rats (110-115 g) fed control and (35 percent wt./wt.)

gari-based diets for 8 wk. and sacrified at intervals of 
1. 3, 5. and 8 wk.

After an initial 
increase (2-fold) in NADPHoxidation in the 1at wk., thegari diet consistently produced marked decreases in the Km and Vmax valuesfor NADPH oxidation and cytochrome C reduction. Iihibition of cytoohrome Creduction was consistently greater than that of NkDFH oxidation.

Inhibition was generally not dependent on duration of gari feeding. Thesite of inhibition of electron transfer was probably between the reduced
prosthetic groups (flavin adenine dinucleotide and flavin mononucleotide)

and cytochrome C (P-450). (AS) 

11826390 ONONOGBU,I.C. ; OKPARA, G.C. 1986. Effect of gari diet on lecithin:
cholesterol acyltransferaoe (LCAT) In rats. Nutrition Reports International

33(l):79-87. Engl., Sum. Engl., 
22 Refs., Illua NE Res. Ingl., 22 Refs.,

Ilus. [Dept. of Biochemistry, Univ. of Nigeria, Nsukka, Nigeria]
 

Cassava. Dari. Laboratory animals. Clinical manifestations. Enzymes. IICN. 
Diets. Nigeria. 

The effect of gari d et on the enzyme lecithin:cholesterol acyltransferase

(LCAT) in albino rats was investigated. Analysis involved the measurement

of plasma and liver free, total, 
and esterified cholesterol as well as

lecithin and lysolecithin, which are the 
blood constituents most involved
 
in LCAT activity. In the gari-fed rats, plasma and liver cholesterol

esterification was decreased (P less than 0.05). Although cholesterol
esterifiation was lecithin-dcpendent in the plasma, liver cholesterol 
esterification was lecithin-independent. In both the gari-fed and the
control rats, there was an increase in protein conen. in both plasma and
liver. The lowering of LCAT activity by gari may contribute, therefore, to
 
some of the lipoprotein abnrmaliti-.s found in communities that subsist on
 
gari. (AS) See also 166 167 1&0
178 182
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26879 DAVIDSON, J.C. 1980. Dietary cyanide and tropiMl malnutrition
 
diabetes. Diabetes Care 3(6):703. Engl., 2 Refs.
 

Cassava. Cyanides. Human nutrition. Human health. Diets. Malnutrition. 
Zambia. 

P'ief information is provided on a diabetic survey carried out in a 
cassava-eating area of Zambia. A prevalence of 1 percent diabetes was foundin surveyed households. The diagnosis of diabetes was confirmed in 23 of 69 
patients registered at a small mission hospital. An assessment of the 
nutritional status of the population by wt., height, and skinfold thickness
 
revealed that 3/4 of the men and almost half of the women were below the
60 percent standard skinfold thickness. A total daily calorie intake of 
1439, 93 percent of which was cassarva, was also found. A possible
involvement of cassava cyanide is suggested. (CIAT) See also 18 148
 
151
 

H03 Animal Feeding
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26865 ADAMSON,I. ; MBAJIORGU, N. 1985. Tissue lipids and intestinal
 
ATPasea in rabbits fed cassava (Manihot uttilisima) and plantain (Husa 
paradisica) diets. Nutrition Research 5(12):1359-1373. Engl., Sum. Engl..
45 Refs., Illus. (Dept. of Biochemistry, Univ. of Benin, P.M.B. 1154, Benin 
City, Nigeria] 

Cossava. Rabbits. Feeds and feeding. Plantain. Animal health. Enzymes.
 
Fibre content. Feed eonstiturnts. Timing. Lipids. Nigeria. 

The effect of 2 vegetable sourcea of dietary fiber from Africa, plantain

and cassava, on lipid metaboli:m and intestinal ATlases in cholesterol-fed 
rabbits was studied. In an 8-wk. expt., it was shown that both sources of 
dietary fiber are capable of reducing serum cholesterol levels in rabbits 
by diverting cholesterol from tLe bloul Io the liver. The dietary fiber
 
from plantain had more effect. When the rabbits were :,witched from zest to
 
control and back 
 to the test diets only those on plantain diet mairtained a 
steady state level of serum cholesterol. The other diets caused a drop in
 
serum cholesterol levels In the absence of dietary cholesterol and a sharp
rebound on the introduction of cholesterol-based diets, Cassava diet was 
hypertriglyceridimio at all times. The ATFases were highly elevated in the 
ileum of rabbits fed the cassava diet and this was associated with the
 
higher content of insoluble and particulate components of cassava, which 
may cause cell sloughing and alteration in the moiphology of the 
intestine. Also, because the available minerals will be distributed between
 
those that will physically interact with Jietary fiber and those to be 
transported, a rise in specific activity of the vectorial enzyme vs 
stimulated to meet the challenge of competition for minerals. (AS) 
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26769 ANDAYANI, S. ; SUSANTO, S.; ERLINA, If. 1985. Perggunaan tepung ubi 
kayu sebai bahan penyusun ransun torrnak ayam pedaging. (Use of cassava 
flour in rations for broilers,. In Nugroho, W.H.; Guritno, D.; Utomo, W.H.;
Sugito, Y., eds. Seminar Pengembangan Ubi Kayu di Jawa Timur, Indonesia, 
1985. Prosiding. Malang, Pusat Penelitian Tanaman Ubi-Ubian Universitas 
Brawijaya. pp.164-172. Indon., Sum. Indon., Engl., 5 Refs. 

Cassava. Poultry. Cassava flour. Nutritive value. Animal health. Feed
 
constituents. Feed mixtures. Indonesia.
 

The feasibility of using CF in rations for broilers was studied and its
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effect on broiler performance was determined. Ninety-six male Indian River 
broilers, 5-wk.-old and with an initial av. wt. of 896.46 g. were used. 
Treatments consisted of 4 different percentages of CF In. the total ration 
(0, 5. 10, and 15 percent). Each treatment was placed into 6 blocks
 
according to the location of the poultry run. Feed intake, body wt. gain,
 
and feed conversion were observed for 4 days. The feed ration and water 
were given ad libitum. Best results were obt ined with the 2nd treatment:
 
3952.58 g, 1170.84 g. and 3.38 for feed consumption, body wt. gain, and
 
food conversion, resp. (AS) 
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26849 APARICIO T. , M.A. 1983. Fvaluani6n de harna de yuca con bejo y alto 
contenido de cianuro en dieta para pollos de engorde. (Evaluation of low
and high-cyanide cassava meal diets for broiler chicks). Teals ZootecnistL. 
Palmira, Universidad Nacional do Colombia. 18p. Span., Sum. Span., Engl., 
52 Refs., Illus.
 

Cassava. Feeds and feeding. Chicks. HCN. Cassava seal. Feed constituents. 
Cassava leaf meal. Animal physiology. Aflatoxin. Toxicology. Feed mixtures. 
Costs. Colombia.
 

At the U. Nacional in Palmira, Colombia, 2 expt. wer',: condusted to as-ess 
the possible toxic effects of high levels of cyanide in CM wher, used in 
diets for broiler chick,. in the 1:atexit. (5 treatcents, 4 replications), 
2 CH, one with a low and the other with i high cyanide contert, were 
evaluated at 2 levels of inclusicn :5. toe exptl. diets (20 and 410 percent). 
In the 2nd expt. (14tre aLtent:., L c i sations), CMwas ufed at 3 levels 
in the diets (10. 20, and 30 ercent). In both expt., 3 percent cassava 
foliage meal was additlonally i:;crated. Except for a camir:'cial diet 
fed in the 2nd expt., all th,: diet- were Lalanced to least-cost by linear 
programing. Wt. gain, feed in:take, aid feed conversion (wt. gait/feed 
intake) were recorded every 2 wk., and data of the starting (0-14 wk.), 
finishing (4-7 wk. in the 1st and 4-6- wk. in the 2nd expt.), and whole 
fattaning period (0-7 and 0-8 wk., reasp. ) were analyzed by variance 
analysis. Whole root CM, obtained by natural solar drying, showed a total 
cyanide 2onen. of 25-29 mg/kg and those obtaired by artificizl drying, 300
329 mg/kg. Total cyanide conon. for cassava foliage meal varied from 83 to 
145 mg/kg. Result.- of the 1st expt. showed that the final live wt./chick 
decreased as the level of cyanide in the diet increased. As the level of 
CM in the diet increased from 20 to 40 percent, feed intake decreased, due 
probably to the levels of CF and cyanide per ne; this was evidenced by a 
similar feed intake (P greater than 0.05) to that of groups fed diets with
 
40 percent CM, regardless of their cyanide content (3607 vs. 3553 g for CM 
with low and high cyanice levels, reasp.). Results of the 2nd expt. 
indicated a marked superLority in growth rate from the 2nd wlk.onward of 
those chicks fed the commercial diet. These results suggest that increasing 
levels of CM and cyanide did not affect diet consumption, but growth 
patterns suggest an adverse effect of cyanide on diet digeti bility and 
feed conversion. The high mortality rate observed in both expt. was not 
correlated with the diet cyanide content. Except for SCN concn. in blood 
serum, hematolcgical parameters and thyroid wt. were not affected by the 
cyanide level in the diet. (AS (extract))
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26868 BREGEAT, M. 1986. Fattening young steers with cassava and Leucaera. 
Alafua Agricultural Bulletin 11(1):45-49. Engl.. 2 Refs., Illus. [Inst. 
d'Elevage et de M6decine V6t6rinaire des Pays Tropicaux, B.P. 186, Noumea,
 
New Caledonia] 

Cassavu. Feeds and feeding. Cattle. Leucaena. Beef cattle. Diets. Nutritive 
value. New Caledonia.
 

A smallholder-scale fattening trial was conducted at the Institut d'Elevage 
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et de M6decine Vt6rinaire des Pays Tropicaux in Port-Laguerre, New 
Caledonia. Three young Charolais x Limousin steers (av. live wt. of 345 kg) 
were housed in small fenced paddocks and given a mixture of green grass + 
chopped fresh cassava roots + Leucaena branches + salt as feed. Cassava was 
totally consumed (7.8 kg/steer/day), green grass 10 percent (8.4 
kg/steer/day), and Leucaena branches up to 30 percent (8.8 kg/steer/day).
 
Av. daily gain was 856, 739, and 8889 g for the 3 animals in 183. 118, and
 
183 days, resp.; the total intake of cassava fresh matter was 3895 kg, with
 
1950 forage units (1 forage unit = 1650 calories for beef fattening). The 
digestible protein~energy ratio was about 97. A better growth rate could 
be achieved by ircreasing the level of cassava and decreasing that of green 
grass so that the DH intake/100 kg live wt. could exceed 1.6 kg, while 
maintaining a digestible protein:eriergy ratio of at least 80. All the 
constituents of this feed, except salt, are home-produced. (CIAT)
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25798 DOMInGUEZ, P.L. 1985. Utilizaci6n de la yuca come fuonte de energia
 
en la alimentaci6n de los cerdos. (Use of cassava as energy source in swine
 
nutrition). Asociaci6n Cubana de Producci6n Animal no.2:14-16. Span.,
 
Illus. 

Cassava. Feed constituents. Swine. Cuba.
 

The chemical composition and nutritional value of cassava as animal feed, 
especially as a scurce of energy, is briefly reviewed. A trial was 
conducted in Cuba with 276 pigs (initial live wt. of approx. 47 kg), which 
were divided into 3 equal groups that received 3 different diets during 91 
days: (1) fresh ground cassava cv. Sehorita (47.4 percent) + commercial 
concentrate (52.6 percent); (2) cassava (16.2 percent) + commercial 
concentrate (29.1 percent) + mixture of processed wastes and molasses (54.7 
percent); (3) commercial concentrate (30.0 percent) + mixture of processed 
wastes and molasses (70.0 percent). The final live wt. and gains were 
higher for treatments 1 (92.6 and 0.55 kg/day, resp.) and 2 (92.0 and 0.54 
kg/day, resp.) than for treatment 3 (85.8 and 0.47 kg/day, resp.). Feed 
conversion rates were 4.36, 4.92, and 5.49 for treatments 1, 2, and 3, 
resp. Increases in live wt. gains were due to a higher feed efficiency of 
cassava-based diets, perhaps related to the high digestibility of cassava. 
Including 'resh cassave as a substitute for the mixture of processed wastes 
and molasses is z:vcnient from an animal performance viewpoint since wt. 
gains increased by approx. 70 g/day. (CIAT)
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26831 EKPENYONG, T.E. ; OBI, A.E. 1986. Replacement of maize with cassava 
in broiler rations. Archiv fuer Gefluegelkunde 50(l):2-6. Engl., Sum. 
Engl., Germ., Fr., Rus., 22 Refs. (Dept. of Animal Science, Univ. of 
Ibadan. Ibadan, Nigeria] 

Cassava. Poultry. Feeds and feeding. Nutritive value. Cassava meal. Feed
 
constituents. Feed mixtures. Productivity. Animal health. Nigeria.
 

Three levels of cassava-based diets (0, 37.5, and 50.0 percent cassava) 
were supplemented with 3 levels of Zn to determine their effects on broiler
 
performance. Cassava roots were previously peeled, grated, squeezed, and
 
sun-dried. Zn supplementation had little effect on wt. gain efficiency. 
Feed intake increased with increase in cassava level and the addition of 50 
ppm Zn. Carcass quality was affected by dietary treatment. There was a Zn x 
cassava interaction on dressing percentage, plucked wt., and abdominal fat. 
Abdominal fat decreased as levels of cassava and Zn increased. Although 
50.0 percent cassava supplemented with 50 ppm Zn gave optimum results, 
diets with 37.5 percent cassava supplemented with 100 ppm Zn were 
satisfactory. (AS) 
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12626756 FIOCRE-ISSARTEL, F. 1981. Consequences economiques de la substitution
du manioc aux cereales dans lelimentation des porcins. (Econcomic
consequences of substituting cassava for cereals in swine feeding). TheseDootorat. France, Ecole Nationale Vet6rinaire d'Alfort. 74p. Fr., 27 Refs.,

Illus. 

Cassava. Feeds and feeding. Swine. Couts. Feed constituents. Statistical 
oata. France. 

The economic effects of substituting cassava for, cereals (mainly barley) inswine rations in the EEC -no France (1981) are analyzed. The use of cassavaas swine feed tends to increase as Lhe EEC presently commercializes only
40 percent of the overall production of cassava (116 million t). The ruleof cassava in Thailand, the main exporter country of pellets and chips, andits use (15, 30, and 40 percent) in cassava-based rations for pigs are
examined. The economic interest of cassava is related to the quality of the

product upon its arrival in Europe. The conts of using cassava are analyzed
at the pig breeders' level. They depend on 4 factors: price of cassava,

prices of soybeans 
 and barley, and the consuwption index value. The main
points of disagreement between cereal and feed producers are discussed: (1)the unwanted dependency of EEC on foreign products; (2) the resulting
unfavorable trade balance; (3) marked distortions between pig breeders and
the EEC regarding the supply and the monetary exchange rate. (CIAT) 

22036 GOMEZ, G. ; VALDIVIESO, M. 
127

1983. Cassava meal for baby pig feeding.

Nutrition Reports International 28(3):547-558. Engl., Sum. Engl., 16 Refs.
 
(CIAT, Apartado A~reo 6713, Cali, Colombia]
 

Cassava. Feeds and feeding. Piglets. Feed constituents. Swine. Cassava

meal. Dry matter. Feed mixtures. Sorghum. HCN. Costs. Columbia. 

Two palatability tests with baby pigs fed diets containing different levels
of CM (0, 14, and 28 percent and 0, 20, and 4J percent for expt. I and 2,
resp.) throughout the lactation and pontweaning (42-56 days) periods were
performed using a free choice method. A comparison of cassava- and sorghus
based diets for baby pigs and lactating sows by the single feed method was
also evaluated. There was 
a definite baby pig preference for diets
 
containing the highest proportions of CM throughout the entire exptl.
period. Both expt. si.owed a consistent improvement of dietary CP in vitro

digestibility associated with the increasing levels of inclusion of CM in
the diets. However, there was no significant difference between the
cassava- and jorghum-based diets when they were compared by the single feed
method. The exptl. results clearly indicate that CM is an excellent

carbohydrate source for pig feeding in improving the palatability and thedigestibility, notably of CP, of baby pig diets. Baby pig diets containing
40 percent CM performed similar to those based on sorghum. (AS)
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26812 HASSAN, S.A. 
; BRYANT, M.J. 1986. The respunse of store lambs to

protein supplementation of a roughage-based diet. Animal 
 Production 
42(1):73-79. Engl., 
Sum. Engl., 21 Refs. [Dept. of Agriculture &

Horticulture, Univ. of Reading, Earley Gate, Reading RG6 2AT, England]
 

Cassava. Feeds and feeding. Sheep. Animal health N. Feed constituents. 
Feed mixtures. Analysis. United Kir 
 m. 

The response of 35-kg store lambs to diets containing increasing rumen
undegradable N conon. was measured by live wt. gain and N balance. A range
of undegradable N conen. from 2.4 to 7.2 g/kg dietary DHwas actieved bysupplementing a dietbasal of NaOH-treated barley straw. Cassava (145-239
g/kg DM), extracted rapeseed meal, and minerals with both formaldehyde
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treated rapeseed meal and fish meal. Sufficient diet to provide maintenance 
and a groiuth rate of 150 g/day was given to the lambs, according to live 
wt. Increasing levels of undegradable N promoted a linear increase in live 
wt. gain and N retention. However, the response to fish meal was greater 
than that for formaldehyde-treated rapeseed meal. (AS) 
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26726 KALBANDE, V.H. ; KADUSKAR, .R.; THATTE, V.R.; KHIRE, D.W. 1984. Non
cereal rations for broilers. Indian Journal of Poultry Scienne 19() :270
271. Engl., 5 Refs. [Nagpur Veterinary College, Nagpur-440 006, India] 

Cassava. Feeds and feeding. Chicks. Feed constituents. Costs. Animal
 
nutrition. India.
 

Diets based on rice polishings with 18 percent CH, or 5 percent CMwith 5 
percent sal seed (Shorea robusta) meal were given to broilers from I wk. 
until 8 wk. old. A maize-based diet (58 percent maize) was used as control. 
Broilers given the maize-based diet had greatest wt. gains and meat yields. 
(Nutrition Abstracts and Reviews)
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26175 KLOOSTER, A.T. VAN'T ; HALESTEIN, A.; PRINS, R.A. 1983. Composition 
of feedstuffs and DL-lactic acid accumulation in the rumen. Zeitschrift 
fuer Tierphysiologie Tierernaehrung und Futtermittelkunde 50(1-2):2-4. 
Engl.,
 

Cassava. Lactic acid. Animal health. Feed mixtures. Glucose. Fructose.
 
Sugar content. Carbohydrate content. United Kingdom. 

The results of in vitro and in vivo expt. with 7 feedstuffs, including 
cassava, to deterrqine their effect on rumen acidosis and dextro-levo lactic 
acd accumulation are reported. When feedstuffs used were ranked with 
res.iect to lowest pH and highest lactic acid conn. observed, relative to 
the values of citrus pulp (100 percent), cassava ranked last at a 16 
percent level. The sequence in vitro agreed with that in vivo. The 
potential risk of in vivo acidosis was highly correlated with the sum of 
glucose + fructose and soluble protein content of the feeds. When mixtures 
of 2 or Lcre feedstuff, were administered into the rumen, pH levels were 
lower ar.d lactate conen. higher than the values calculated based on the 
assumptLon that the influences of the single feedstuffs on the parameters 
were additive. Thus, the risk of lactic acid acidosis of single feedstuffs 
can be predicted from in vitro incubations of them, but not that of feed 
mixtures. (CIAT) 
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26767 KOENTJOKO 1985. Daun ubi kayu untuk makanan babi dan ayam. (Use of 
cassn:a leaves for feeding swine and chicken). In Nugroho, W.H.; Ouritno, 
B.; Utomo, W.H.; Su6ito, Y., eds. Seminar Pengembangan Ubi Kayu di Jaws 
Timur, Indonesia, 1985. Presiding. Halang, Pusat Penelitian Tanaman Ubi-
Ubian Universitas Brawijaya. pp.12 8 

-137. Indon., Sum. Indon., Engl., 22 
Refs. 

Cassava. Leaves. Feeds and feeding. Composition. Protein content. Cassava 
products. Cyenogenic glucosides. Swine. Chicks. Animal health. Indonesia. 

The use of cassava 'eaves as animal feed is reviewed regarding production 
and composition in awine and chicken rations. It was found that cassava can 
not be used in more than 10 percent of the ration. Cassava leaves are a 
source of protein for swine and chicken. Limiting factors are met., energy,
 
fiber, and cyanide contents. (AS)
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26766 KOENTJOKO 1935. Ubi kayu untuk pakan ternak. (Use of cassava as 
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animal feed). In Nugroho, W.H.; Guritno. B.; Uto, W.H.; Sugito, Y., eds.Seminar Pengembangan Ubi Kayu di Jawa Timur, Indonosia, 1985. Prosiding.
Malang, Pusat Penelitian Tanaman Ubi-Ubian Universitas BrawiJaya. pp.116
127. Indon., Sum. Indon., Engl., 24 Refs. 

Cassava. Feeds and feeding. Nutritive value. Cyanogenic glucosides.

Carbohydrate content. 
 Amino acids. Anmmal health. Indonesia. 

The use of cassava as animal feed and its chemical composition are 
reviewed. It was found that cassava can substitute almost all cereals in

animal rations if carefully formulated in order 
 to meet nutrient
 
requirements. (AS)
 

13326822 KUNJIXUTTI, N. ; KURIAN, A.; THOMAS, C.T.; JAMES, C.S. 1984. Energy
requirements of adult female Malabari goats for maintenance. Kerala Journal 
of Veterinary Science 15(2):79-85. Engl., Sum. Engl., Arm., 12 Refs. (Dept.

of Nutrition, College of Veter ilary & Animal Sciences, Mannuthy, Trichur, 
India] 

Cassava. Feeds and fcm inkg. Goats. Diets. Animal health. Feed constituents. 
Feed mixtures. Animrnl ..iysiology. India. 

For 125 days twelve 4 to 
5-yr-old female Malabari goats were given diets
 
based on Jack (Canavalia ensiformis) leaves and 70, 100, or 120 g CF,
 
reasp., to provide 75, 100, or 125 percent of a feeding standard (41 g
digestible CP and 409 g starch/45 kg body wt.). All goats given 75 or 100percent of the feeding sLandard lost wt.: initial wt. were 26.1 and 26.6 kg
and final wt. were 23.2 and 25.4 kg, resp. Total daily digestible nutrient
 
requirement for maintenance was 8.73 plus or minus 0.34 g/kg body wt.,

corresponding to 7.59 plus or minus 0.30 
 g starch equii lent. (Kerala

Journal of Veterinary Science)
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26780 OCHOAR., P.E. 1979. Estudio de los componentes nutritivos del

Erinnyis ella. (Study of the nutritional components of Erinnyis ello).

Teasis Quimico. Buc~ramanga, Colombia, Universidad Industrial de Santander.
 
120p. Span., 25 Refs., Illus.
 

Cassava. Erinnylo ello. Feeds and feeding. Carbohydrate content. Protein
 
content. Tryptophane. Enzymes. Hydrolysis. Alanine. Arginine. 
 Cystine.Glycne. Histidine. Lysine. Methionine. Threonine. Tyrosine. Valine.
 
Laboratory experiments. Colombia.
 

The nutr:tional components of Erinnyis ells, a serious cassava pest, are
analyzed to study the possibility of preparing E. ello flour Vor use in

animal nutrition. 
 The proxirml analysis (dry basis) indicated 1.50 percent

soluble carbohydrates, 0.40 percent pentose, 4.00 
 percent hexase, 22.28 
percent 1.pid, 64.23 percent protein, and 7.56 percent ash. E. ells is not 
a good source of energy due to its low carbohydrate content and
 
intermediate saturated fatty acid cnon. The var. of amino acids that E.
 
ello contains makes it attractive for use as animal teed since essential
amino acids -uch as lysine and met. are available at considerably high
levels (8.8 and 10.1 g/100 g protein, reasp.). Of the minerals, only Mg was 
found to be at adequate levels. Furthur studies are recommended, especially
regarding E. ella flour digestibility, mass rearing and industrial
production, vitamin composition, ano separation of fatty acids (stearic and 
oleic). (CIAT) 
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26851 OLIVEIRA, J.P. DE ; TIESENHAUSEN, I.M.E.V. VON; FALCO, J.E.; CORREA,
H.; KJNIZ, J.A.; CARVALHO, V.D. DE 1984. Composicao quimica e corsumc 
voluntfrio do feno a da silagem da parte adrea da mandioca (Manihot 
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esnrulenta Crantz). (Chemical composition and voluntary intake of hay and
silage from cassava aerial parts). Ciencia e Prhtica 8(2):203-213. Port.,
Sum. Port., Engl., 31 Refs., Tllus. 

Cassava. Feeds and feeding. Sheep. Leaves. Stems. Foliage. Feed
 
constituents. Dry matter. Protein content. Fibre content. Silage. Brazil. 

The voluntary intake and chemical composition of hay and silage made of the
 
aerial part of 1-yr-old cassava cv. 
IAC 12-829, were evaluated at the

Escola Superior de Agricultura de Lavras (Minas Gerais, Brazil) during
1982-83. Four treatments were studied, namely. Ti, hay of the whole aerial 
part; T2, silage of the whole aerial part; T3, hay of the upper third of

the whole aerial part; and T4, silage of the upper third 
of the aerial
 
part. The chemical composition of multiple samples offered to sheep was 
determined using the following parameters: DM, CP, crude fiber, soluble 
carbohydrates, Ca, P. GE, and pH. Twenty wethers were kept for 21 days in
individual metabolic cages in order to estimate voluntary intake using a 
randomized block design with 5 replications and 4 treatments. DM voluntary

intake, digestible DM, digestible protein, and digestible energy tiere
 
determined. Better quality was achieved, both with silage or hay, by using
the upper third of the aerial part. Voluntary intake of protein was higher 
with silage. (AS)
 

13626745 PHALARAKSH, K. 1984. The feasibility studies of geese production in 
the Northeast of Thailand. Memoirs of the Tokyo University of Agriculture

26:186-247. Engi., Sum. Engl., 118 Refs., Illus. [Dept. of Animal Science,

Khon Kaen Univ., Khon Kaen, Thailand]
 

Cassava. Geese. Feeds and feeding. Poultry. Economics. Costs. Prices. Feed
mixtures. Leaves. Cassava meal. Processed products. Animal health. Dry
 
matter. Protein. Thailand.
 

A series of 9 expt. was conducted ovr 6 yr to provide significant

information on egg production rate, reproductive rate, nutrition, and the

appropriate husbandry of geese 
 to the government should goose production be
promoted in NE Thailand. The research results will 
be used to develop and
 
improve goose production in Thailand and possibly other developing
countries with similar climatic environments and resources, as well. The
final target is to provide extra income and animal protein for human
consumption. Expt. 3 tried to visualize utilization of the surplus cassava

leaves in the goose production. In a completely randomized design with 5
 
treatments (0, 10, 20, 30, and 40 peroent CM in the 
 goose ration) and 4 
replications, 80 female Grey Chinese goslings were fed from 4 to 14 wk. if
 
age. It was concluded that the greater percentages of CLM Incorporated if.
the rations showed more adverse effects on body wt. and feed conversion,
 
presumably due to 
HCNtoxicity. On the other hand, considering the economicpoint of view, using CLM at a 20 percent level in the ration gave the min.
 
feed cost/kg body wt. gain. (AS (extract))
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26389 RAJAGURU, S.B. ; RAVINDRAN, V. 1985. Metabolisable energy values for
growing chicks of so.. feedstuffs from Sri Lanka. Journal of the Science of 
Food and Agriculture 36(11):1057-1064. Engl., Sum. Engl., 43 Refs. [Dept.
of Animal Science, Ujiv. of Peradeniya. Peradeniya, Sri Lanka] 

Cassava. Nutritive va.ue. Feeds and feeding. Food energy. Chicks.
 
Metabolism. Feed constituents. Toxicity. HCN content. Cassava meal. Animal
 
health. Sri Lanka.
 

Seven biossays were conducted with 600 1-wk.-old White Loghorn cockerels to 
determine the zero N-corrected HE values of 23 Sri Lankan-produced

feedstuffs. The N-corrected HE values (Md/kg DM) of the feedstuffa were: 
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maize 14.28, sorghum 14.42, broken rice 12.35, rough rice 9.21, rice bran
 
grade I 14.28, rice bran grade II 9.30, wheat feed flour 9.31, wheat bran
 
7.66, undetoxified CM 13.38, detoxified CM 15.92, coconut oil meal 7.46,
 
sesame oil meal 11.48, rubber seed meal 11.25, kapok seed meal 8.75, urd
 
bean 12.68, CLM 7.82, local fish meal 11.97, skim milk powder 10.41, meat 
and bone meal 8.02, sugar filter-press mud 8.85. cocoa husk meal 7.46,
 
mango seed kernel meal 10.84. and tea refuse 6.02. The difference between
 
the N-corrected HE values of undetoxified and detoxified CM indicate that
 
HCN interfere with energy utilization in poultry. (AS)
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26706 RAO, K.N. ; PRASAD, D.A.; KRISHNA, N. 1985. Development and 
nutritional evaluation of extruded tapioca flour and urea product (tapurea
70). Cheiron 14(3):104-112. Engl., Sum. Engl., 16 Refs. (Cept. uf Animal 
Nutrition, College of Veterinary Science, Andhra Pradesh Agricultural 
Univ., Tirupati-517 502, India] 

Cassava. Tapurea. Nutritive value. Processing. Cassava flour. Cassava
 
chips. Urea. N. Diets. Feeds and feeding. Protein enrichment. Animal phy
siology. Proteins. Cattle. India.
 

Extrusion cooking of tapurea-70 (cassava and urea 77:23) increased (P less 
than 0.01) swelling potential, reducing activity, and microbial protein 
synthesis and reduced (P less than 0.01) ammonia N production in vitro. In 
a 3 x 3 Latin square expt. with crossbred bullocks, extrusion cooking 
lowered (P less than 0.01) rumen NH3-N concn. at 4 and 6 h after feeding 
but did not affect blood N113-N or blood urea-N. In a 2nd expt. with young
Nellore rams, extrusion cooking lowered (P less than 0.01) ether extract 
digestibility but did not affect digestibility of DH, crude fiber, N-free 
extract and N, or N retention. Extrusion cooking significantly lowered (P 
less than 0.01) rumen NH3-N and blood urea.-N conen. (AS) 
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26853 REDDY, E.P. ; FPASAD, D.A. '985. Evaluation of economic concentrate
 
mixtures for dairy cattle. Cheiron 14(4):1614-172. Engl., Sum. Engl., 13
 
Refs. [Dept. of Animal Nutrition, College of Veterinary Science, Andhra
 
Pradesh Agricultural Univ., Tirupati-517 502, India] 

Cassava. Feeds and feeding. Dairy cattle. Feed constituents. Feed mixtures.
 
Costs. N. Animal health. Animal physiology. India. 

Three isonitrogenous and isocaloric concentrate mixtures using mostly 
unconventional ingredients were formulated with rumen degradable protein 
values of 0.38 (mixture 2, 5 percent cassava), 0.36 (mixture 3, 15 percent 
cassava) and 0.38 (mixture 4, 0 percent cassava) and compared with a
 
conventional mixture (mixture 1, 0 percent casnava) having a rumen 
degradable protein value of 0.29 in in vivo expt. In a 56-day growth expt. 
with 16 crossbred calves (143 kg), a%. daily gain of calves fed mixtures 3 
or 4 was higher (P less than 0.01) than those fed mixtures 1 o- 2. Feed 
efficiency was superior for mixture 4 than for mixtures 1 or 2. Av. daily 
gain and feed efficiency (kg concentrate mixture DM/kg gain) for mixtures 2 
and 3 were 518 plus or minus 50 and 732 plts or,minus 439 and 4.45 plus or 
minus 0.48 and 3.11 plus or minuus 0.18, reap. The cost/kg gain was lower
 
by 21, 39, and 45 percent in calves fed mixtures 2, 3, and 4. reap., than
 
those fed mixture 1. In a 4 x 4 Latin square N balance expt. with crossbred
 
male calves (166 kg), N retention was higher (P less than 0.05) in calves
 
fed mixtures 2 or 4 than those fed mixture 1. In a 4 x 4 Latin square expt. 
with fistulated Ongole x Holstein Friesian bullocks (430 kg), rumen N13-N 
conen. at 2 (P less than 0.05), 4 (P less than 0.01). or 6 (P less than 
0.01) h after feeding was lower in bullocks fed concentrate mixtures 2, 3, 
and 4 than those fed mixture 1. Differences in total VFA conon. among the 
treatments were not significant. The blood urea N values in bullocks fed 
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mixture 4 were lower (P less than 0.05) at 2 or 6 h after feeding than 
those fed mixture 2. 0-j) 
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26729 T E, 0.0. ; KASALI, O.B. 1966. Effect of cassava peel processing on 
the performance, nutrient utilization and physiopathology of the African 
giant rat (Cricetomys gambianus Waterhouse). Tropical Agriculture 
63(2):125-128. Engl., Sum. Engl., 22 Refs. [Dept. of Animal Science, Univ. 
of Ibadan, Nigeria]
 

Cassava. Cortex. Animal physiology. Fermentation. Metabolism. Drying. HCN. 
Thiocyanates. N. Fermented products. Feed constituents. Endemic goitre. 
Diets. Laboratory animals. Digestibility. Nigeria. 

Four diets were prepared that contained 31.12 percent of either maize (diet
 
1) or processed cassava peel, which was sun dried, oven dried, or
 
fermented, constituting diets 2-4, reap. They were fed to weanling giant 
rats in a 4 -day trial. HCN contents of'the rations were 0, 130.20, 
595.20. and 42.16 ppm, resp. Performance was best on diet 1 and poorest on
 
diet 3. HE and N retention were poorer in giant rats fed the cassava peel
 
rations. Serum and urinary SCIIvalues were higher (P less than 0.01) in the
 
giant rats fed either diet 2 or 3 than in those fed diet 1 or 4. Cyanide
 
iutake was significantly (P less than 0.05) correlated with daily wt. gain,
 
serum protein, urea, SCN, urinary SCN and N retention values. There were
 
no gross or histological lesions in the tissues in any of the test animals.
 
(AS)
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268110 THOMAS, M.M. ; EASTERSON, D.C.V.; KATHIRVEL. M. 1984. Energy 
conversion in the prawn Metapenaeus dobsoni (Miera) fed on artificial feed. 
Indian Journal of Fisheries 31(?):309-312. Engl., Sum. Eng., 3 Refs. 
(Central Marine Fisheries Research Inst., Cochin, India] 

Cassava. Fish. Metapenaeus dobsoni. Diets. Nutritive value. Animal 
physiology. Energy productivity. Feeds and feeding. Animal health. 

Measured quantities of feed containing 33.33 percent (wt.) CF, 16.67
 
percent rice bran, 41.67 percent of fish meal, and 8.33 percent mineral
 
supplements (Starmin PS), made into pellets u--ing agar-agar as binding
 
agent, were fed to Metapenaeus dobsoni. Mean gross and net conversion 
(growth) efficiencies were 39.62 and 49.34 percent, reap. Av. assimilation 
efficiency was about 80.99 percent. (AS) 
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26824 THOMAS, K. ; SINGH, [.A. 1984. Feeding pigs in tropics: 1. Effect of
 
plane of feeding and feed particle size on growth. Kerala Journal of
 
Veterinary Science 15(2):51-60. Engi., Sum. Engl., Arm., 16 Refs. [Dept. of
 
Animal Management, College of Veterinary & Animal Sciences, Mannuthy, 
Kerala, India]
 

Cassava. Feeds and feeding. w Feed constituents. Composition. Feed
 
mixtures. Costs. Animal health. Fattening. India.
 

For 170 days 36 Large White pigs, initially weighing 11.2 kg and 70 days
 
old, were given diets with 100, 90, or 85 percent of the recommended
 
amounts of digestible energy, and with particle size of feed 2-3 mmor less 
than 1 mm in diameter. Feed was based on dried cassava chips, groundnut 
oilmeal, and maize, and was given freely for 2 1-. periods daily. Different 
particle size of feed did not affect wt. gain or nutrient digestibility.
 
There was a significant reduction in daily wt. gain and in digestibilities 
of DH, OH, ether extract, crude carbohydrates, and CP with decreasing 
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amounts of dietary digestible energy. (Kerala Journal of Veterinary
Science) 

14326823 THOMAS, K. ; SINGH, R.A. 1984. Feeding pigs in tropics: 2. Effect onplane of feeding and carcass characteristics. Kerala Journal of Veterinary
Science 15(2):61-68. Engl., Sum. Engl., Arm., 23 Refs. (Dept. of Animal
Management, College of Veterinary & Animal Sciences, Mannuthy, Kerala,
 
India]
 

Cassava. Swine. Feeds and feeding. Diets. Production. Animal health. India. 

For 170 days 36 Large White pigs (initially weighing 11.2 kg at 70 daysold) were Siven diets based on dried cassava chips, groundnut oilmeal, andmaize to provide 100, 90, 
or 85 percent of the recommended amount of
digestible energy with particle size of feed 2-3 mmor le9s than I mminolameter. Particle size of feed had no signif l 
cant effect on pig

performance. Dressing percentage, carcass length, eye muscle area, and
backfat thickness decreased with decreasing amounts of dietary digestible 
energy. (Kerala Journal of Veterinary Science) 

26817 TUAH, A.K. ; TAIT, R.M. 
144 

1985. Protein m2.abolisn of aheep fed
formaldehyde treated forage supplemented with iso-acids and sulfur.
Nutrition Reports International 324) :893-900. Engl., Sum. Engl., 14 Refs.
[Faculty of Agriculture, Univ. of Science & Technology, Kumasi, Ghana] 

Cassava. Feeds and feeding. Sheep. Proteins. N. Feed constituents. Feed
mixtures. Analysis. Dry matter. Animal health. Animal physiology. 
Biochemistry. Canada.
 

The effects of formaldehyde treatment of dehydrated forage with and without
supplements of S and iso-acids on protein utilization were assessed at theU. of British Columbia (Canada). Twenty-five Dorset ram lambs (av. wt. 29
kg) were allocated to 5 diets, all of which contained 50 percent dehydrated
forage and approx. 38 percent cassava. Diet I contained untreated foragewhile diets 2 to 5 contained forage treated with 1 percent (wt./wt.)

formaldehyde. Diet 3 was supplemented with isovaleric and isobutyric acids,
diet 11was supplemented with S, and diet 5 with boths and the iso-acids. N
balance was improved sigeificantly (P less than 0.05) by formaldehyde

treatment as a result of reduced (P less than 0.05) urinary N excretion.
The nonprotein and microbial protein percentages of abomasal contents were
reduced (P less than 0.05) by formaldehyde treatment indicating a greater
proportion of 
 dietary protein having escaped degradation in the rumen. Themolar proportions of acetic, proplonic, and butyric acids in rumen fluid
 
were not affected (P more than 0.05) by treatment. (AS)
 

14526816 TUDOR, O.D. ; MeGUIAN. K.R. 1985. The effects of three protein 
sources on the growth and feed utilization of cattle fed cassava. Journal
of Agricultural Science 104(l):11-18. Engl., Stu. Engl., 24 Refs., Illus.[Queensland Dept. of Primary Irlustries, Animal Research Inst., 
Yeerongpilly, Brisbane, 4105, Australia]
 

Cassava. Feeds and feeding. Cattle. Feed constituents. Feed mixtures. Dry

matter. Composition. Animal health. Australia. 

The nutritive value of diets predominantly of drieO cassava tuberssupplemented with protein concentrates and roughage was measured in 3 expt.
using steers. In expt. 1 the digestibility of diets of dried, chippedcassava tubers and tops (80:20) or rolled sorghum pgain and cotton seedhulls, supplemented with 4 or 8 percent groundnut Peal and urea, was 
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determined. The apparent digestibility coefficients of OMof the cassava 
diets with 4 or 8 percent groundnut meal, were significantly (P less than 
0.01) higher than those of the grain diets. Starch digestibility in the 
cassava diets was significantly (P less than 0.01) higher than in the grain 
diets (1.00, 0.99, 0.94, and 0.93, reap.). There were no significant
 
differences in the digestibility of the N component. The N retained (g/day)
 
was lower (P more than 0.05) with cassava and was utilized less efficiently 
(P more than 0.05). The high apparent aigebtibility of the cassava diet 
suggests that cassava could replace cereal grain in intensive finishing
diets. The N retention data suggest that groundnut meal is no better than 
urea as a N source. In expt. 2, 15 steers with a mean initial wt. of 173 kg 
were individually fed pelleted diets of sorghm grain, cassava + urea, or 
cassava + meat and bone meal (90 concentrate:10 roughage). The cattle fed 
the grain diet ate significantly more OH and grew faster and slightly more 
efficiently than cattle fed cassava + urea. Cattle fed 
cassava + meat and
 
bone meal were intermediate between the 2 treatments for intake and daily

gain (3.7 and 1.06 kg/kg. reap.) but had the best feed conversion (3.5
kg/day), the acetic:propionic acid ratio was similar on all 3 diets (1.2, 
1.6, and 1.4:1, resp.), but the ratio of propionic:butyri was 
significantly (P less than 0.01) different (5.8, 2.7, and ?.7:1. reap). In 
expt. 3, 15 other steerb with mean initial wt. of 195 kg vere iadividually
 
fed pelleted cassava diets with 0, 5, or 10 percent fishmeal (82
 
casbava:18 roughage). The intake of OM, daily live wt. gain, and feed 
conversion were all better in cattle fed cassava with fishmeal. The 
proportions of VFA in the rumen fluid were similar to those recorded in 
cassava-fed cattle in the earlier trial. It was concluoed that cattle fed 
high-energy diets based on dried cassava tubers can perform well. Although 
feed intake and daily grIn of cattle fed cassava may be lower than for
 
cattle fed grain diets, the conversion of food to live wt. gain should be 
similar or better. (AS) 
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26384 WANAPAT, M. ; PRASERDSUCK, S.; CHANTAI, S. 1985. Efecto de ensilaje

de paja de arroz con urea y supleacntaci6n con hojas de yuca secas sobre la
 
digesti6n do bufalos do ages. (Effect of rice straw ensilage with urea and
 
supplement with dry cassava leaves on the digestion of water buffalos).
 
Producci6n Animal Tropical 10(l):46-52. Span., Sum. Span., 16 Refs. [Dept. 
of Animal Science, Khon Keen Univ., Khon Kaen 14000,Thailand, 

Cassava. Water buffalo. Feeds and feeding. Leaves. Silage. Dry matter. 
Protein content. Composition. Thailand.
 

The effects of rice straw ensiled with urea and a min. amount of dry
 
cassava leaves on the digestibility of straw and the wt. change in yearling
 
buffalos were studied. A 3 x 3 Latin square design with 6 animals was used.
 
The treatments were: (a) nontreated rice straw supplied ad libitum; (b)

rice straw ensiled with urea offercd in restricted amounts, based on the 
consumption of nontreated rice straw; and (c) rice straw ensiled with urea 
offered in restricted amounts, based on the consumption of nontreated rice 
straw + dry cassava leaves at 200 g/day. Three exptl. 7-wk. periods were 
used with 7 pre'iminary days, 14 days of adjustment, and 30-day feeding 
periods. Ensiling rio-" straw with urea during 3 wk. significatively 
increased DH, OH. CP, acid detergent fiber, and GE digestibilities. By 
supplementing rice straw ensiled with urea with a min. amount of dry 
cassava leaves, nutrient digestibility tended to increase (P less than 
0.05). Digestion coefficients, determined by acid-insoluble ash and lignin
 
(72 percent H2S04) used as internal indicators, were comparable; however,
 
the values obtained by lignin tended to be lower. Wt. change of the 
buffalos fed treatments (a), (b), and (c) were -383, 136, and 182 g/day (P
 
less than 0.05), reap. (AS-CIAT)
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26768 WARDHANI, N.K. ; AHMAD,M. 1985. Penggunaan ubi kayu untuk pakan 
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ternak. (Use of cassava as animal feed). In Nugroho, W.H.; Guritno, B.;
 
Utomo, W.H.; Sugito, Y., eds. Seminar Pengembangan Ubi Kayu di Je.4a Tlmur,
 
Indonesia, 1985. Prosiding. Malang, Pusat Penelitiai Tanaman Ubj-Ubian
 
Universitas Brawijaya. pp.138-163. Indon., Sum. Indon., EngI., 27 Refs. 

Cassava. Feeds and faeding. Loaves. Feed constituents. Processed products.
 
HCN. Waste utilization. Statistical data. Indonesia.
 

The use of cas!-ava products and waste for feeding animals such as cows,
 
buffaloes, sheep, goats, swine, and chickens is discussed. When a shortage
 
of grasses exists, cassavt Lie-es can be used. Fresh cassava tubers, dried
 
cassava (gaplek), and wast4 (onggok) are rich sources of carbohydrates. One
 
of the limiting factors of 0s3sava products and waste used as animal feed
 
is the high HCN content of the tubers. Therefore, a special treatment
 
should be applied before they are used as animal feed. (AS) See also
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26741 HERSHMAN, J.M. ; PEYARY, A.E.; SUGAWARA, M.; ADLER, H.; TURNER, L.;
 
DEMETRIOU, J.A.; HERSHMAII, J.D. 1985. Cassava is not a goitrogen in mice.
 
Proceedings of the Society for Experimental Biology and Medicine 180(l):72
78. Engl., Sum. Engl., 18 Refs., Illus. (Endocrine Research Laboratory,
 
Univ. of California, Lo Angeles, CA 90073, USA]
 

Cassava. Laboratory ardmals. Cyanides. Iodine. Endemic goitre. Diets.
 
Dietary value. Animal health. Clinical manifestations. Thiocyanates. Human
 
health. USA.
 

To examine the effect of cassava on the thyroid function of mice, fresh 
cassava rocs were fed to mice and this diet was compared with a low I diet 
and Purina. Cassava povided a low I intake and increased urine SCN 
excretion and serum SCNlevels. Mice on cassava lost wt. The thyroid glands
of mice on cassava were not enlarged, even when normalized for body wt. The 
4- and 24-h thyroid uptakes of mice on cassava were similar to those of
 
mice on low I diets. Protein-bound ((125)I1 at 24 h was high in mice on
 
either the cassava or low I diets. The thyroid I trap (T/M) was similar in
 
mice on cassava and low I diets. When SCN was added in vitro to the 
incubation medium, T/M was reduced in all groups of mice; under these
 
conditions, SCN caused a dose-related inhibition of T/M. The serum
 
thyroxine (T4) and triiodothyronine (T3) conen. of mice on cassava were 
reduced compared with mice on Purina diet. Thyroid T4 and T3 contents of
 
mice on cassava were relatively low compared with mice on Purina diet. 
Hepatic T3 content and T4 5'-monodeiodination in liver homogenates were
 
reduced in mice on cassava compared with other groups. The data show that
 
cassava does not cause goiter in mice. The SCN formed from ingestion of
 
cassava is insufficient to inhibit thyroid iodine transport 
or
 
organification of iodide. The 
cassava diet leads to rapid turnover of
 
hormonal I because it is a low I diet. It also impairs 5'-moncdeiodination
 
of T4, which may be related to nutritional deficiency. These data in mice
 
do not support the concept that cassava per -, has goitrogenic action in 
man. (AS)
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26388 NAMBISAN, B. ; SUNDARESAN, S. 1985. Effect of processing on the
 
cyanoglucoside content of cassava. Journal of the Science of Food and
 
Agriculture 36(11):1197-1203. Engl., Sum. Engl., 18 Refs., Illus. [Central
 
Tuber Crops Research Inst., Sreekariyam, Trivandrum 695 017, Kerala, India] 

Cassava. Cyanogenic glucosides. Cassava chips. tetoxification processes.
 
Boiling. Drying. Solar drying. Laboratory experiments. India.
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The efficiency of different processes in reuucing the cyanoglucoside 
content of cassava was studied. Max. retention of cyanoglucoside (more than 
80 percent) was observed in baked, fried, and steamed tubers. Retention in 
sun-dried chips varied from 30 to 60 percent, being governed by chip 
thickness. In case of cassava boiled in water, smrller chip size and 
sufficient water were found to be the ideal condition for max.
 
cyanoglucoside removal. There was 25-75 percent retention in this process. 
depending on the chip size used. The most effective method for
 
cyanoglucoside removal was by crushing fresh tubers and subsequent sun 
drying, whereby over 95 percent of it was eliminated. The studies indicated
 
that the mode of processing greatly influenced the cyanoglucoside content
 
of cassava foods. It was concluded that since cyanoglucosido can be greatly
 
reduced by suitable processing, it may not be a limiting factor in the
 
utilization of cassava for food and feed purposes. (AS)
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26893 TEWE, 0.0. ; MAUER, J.H. 1985. Cyanide, protein and iodine 
interaction in the performance and metabolism of rats. Journal of 
Environmental Pathology and Toxicology 6(I):69-78. Engl., Sum. Engl., 15 
Refs., Illus. [Dept. of Animal Science, Univ. of Ibadan, Ibadan, Nigeo'ia] 

Cassava. HCN. Laboratory animals. Animal physiology. Animal health. Iodine. 
Protein deficiencies. Feed constituents. Feeds and feeding. Feed mixtures. 
Thiocyanates. HCNabsorption. Nigeria. 

Performance and metabolic traits were measured in 64 growing rats fed on 
varying levels of dietary cyanide, protein, and I. The presence of cyanide 
in the diets caused a nonsignificant reduction in both feed consumption and 
growth rate. Moreover, on protein-deficient diets, the lowe f body wt. gain
 
was obtained in the animals with 750 ppm cyanide. I deficency did not have 
any marked influence on performance. Dietary cyanide sJgnificantly 
increased serum and urinary SCO concn. while I deficien~y caused 
significant reductions in serum protein-bound 1. Interaotions of protein 
deficiency and dietary cyanide also significantly reduced serum SCN conon., 
while interactions of the 3 dietary variables significantly reduced kidney
 
protein content. (AS)
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26702 UMOH,I.B. ; OGUNKOYA, F.O.; E.N.; OKE,MADUAGWU, O.L. 1985. Effect 
of thiamin status on the metabolism of linamarin in rats. Annals of 
Nutrition and Metabolism 29(5):319-324. Engl., Sum. Engl., 18 Refs. (Dept.
 
of Biochemistry, College of Medical Sciences, Univ. of Calabar, Calabar, 
Nigeria] 

Cassava. Thiamin. LinariArin. Animal physiology. Ataxic neuropathy. Diets. 
Nigeria.
 

The effect of graded levels of thiamin on the metabolism of linamarin was 
investigated in rats. It was observed that on a diet deficient in thiamin,
 
a large amount of linamarin was recovered unchanged in the urine, together 
with sigiificantly more SCN relative to the control. The least amount of 
SCN (P less than 0.05 reitive to control) was found in animals receiving 
the highest amount (twice daJly requirement) of thiamin in the diet, but 
the amount of unmetabolized linamarin was similar to the control. It is 
suggested that thiamin deficiency may be implicated in the etiology of 
tropical ataxic neuropethy through the SCN overload in people eating large 
amounts of cassava and cassava derivatives that contain linamarin. (AS) 
See also 019 061 118 119 

59
 



1O0 PROCESSING. PRODUCTS AND USES
 
I01 Cassava Starch and its Properties 
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26835 KEYA, E.L. ; HADZIYEV, p. 1985. The use of cassava starch inbreadmaking. Croatica Chemica Acta 58(4):473-489. Engl., Sum. Engl., Serbo-
Croatian., 9 Refs., Illus. [Dept. of Food Science & Technology, Univ. of
 
Nairobi, Kenya]
 

Cassava. Cassava starch. Breads. Composite flours. Wheat flour.
Temperature. Timing. Organoleptic examination. Gluten. Kenya.
 

A breadmaking-quality wheat gluten was used in a composite flour formula of
85 percent starch and 15 
percent vital gluten to assess the feasibility of
using cassava starch in breadmaking. Some cassava starch technologicalproperties, such as 
size, swelling power, and gelatinization, were close to
those of wheat starch, whereas amylose solubility and extent of
retrogradation differed. The former property had a berefial effect onstarch gluten affinity while the latter had to be rectified by forming
starch clathrate compounds with alpha-crystallinity 
forms of C16-type
monoglycerides. Therefore, wheat starch can be interchanged with cassavastarch, retaining bread quality close to that of true wheat bread.Additionally, the feasibility of using cassava root flours instead of
 
starch was also suggested. (AS)
 

15326725 LEE, S.Y. ; SHIN, Y.C.; LEE, S.H.; PARK, S.S.; KIM, H.S.; BYUN, S.H.1984. Saccharification of uncooked starch. Korean Journal 
of Food Science
and Technology 16(4):463-471. Ko., Sum. Engl., Ko., 13 Refs., Illus. [Dept.
of Biological Science & Engineering, Korea Advanced Inst. of Science &
 
Technology, Seoul, Korea]
 

Cassava. Starch 
content. Alcohol. Steeping. Carbohydrate content.
Hydrolysis. Enzymes. Particle size. Starch crops. Korea.
 

For alcohol production from uncooked starch, the saecharification processwas examined, which uses 
the combined action of steeping, pectin
depolymerase, alpha-amylase, and glucoamylase. Total sugar contents of
rice, sweet potato, and cassava samples used were 4.53, 4.26, and 3.92
mmol/g. Who 
 cooked starch was saccharified under conventional conditions
70 plus or minus 10 percent of total 
sugar was hydrolyzed. If smallerstarch particles were used, more saccharification occurred. Efficientsaccharification was also obtained by treatment with 5 percent H2SO4 at 60
degrees Celsius for 12 h. Optimal conditions for saccharification using
the exptl. process are: pectin depolymerase, pH 4.5, 45 degrees Celsius for
2 h; alpha-amylase, pH 6.0, 60 degrees Celsius, 1 h; and glucoamylase, pH
3.5, 60 degrees Celsius, 1 h. Simultaneous treatment by macerating,liquefying, and saccharifying enzymes yielded bettera result than stepwisetreatment. Degrees of saccharification of uncooked cassava, rice, and sweetpotato were 82.0, 90.5. and 84.5 pe'cent, resp., on the basis of total
 
sugar, under the optimized cond!CLons. (AS)
 

154
26833 MOORTHY,S.N. 1985. Acetylation of cassava starch using perchloricacid catalysis. Starch Staerke 37(9):307-308. Engl., 
Sum. Engl., Germ., 11
Refs. [Central Tuber Crops Research Inst., Sreekariyam, Trivandrum-695 017,
 
Kerala, India]
 

Cassava. Cassava starch. Starch productivity. Temperature. Timing.Laboratory experiments. Acetylation. Ind'a. 

Acetyl and propionyl derivatives of cassava starch were prepared usingperchloric acid catalysis. The temp. for obtaining optimum yield and degree 
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of substitution was 30 degrees Celsius. The results indicate that 
perchloric acid catalysis can be effectively used for acylation of cam-sava 
starch. The product possesses good clarity and stability and can be used 
for food purposen. (AS) 
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26136 I4ORTHY, S.N. 95. Cassava starch and its modifications. Trivandrum,
India, Central Tuber Crops Research Institute. Technical Bulletin Series
 
no.4. 35p. Engl., 18 Refs., Illus. [Central Tuber Crops Research Inst.,
 
Sreekariyam, Trivandrum 695 017, India] 

Cassava. Cassava starch. Modified starches. Cassava flour. Puttu. Fructose. 
Particle size. Starch productivity. Analysis. Composition. Industrial
 
starches. India. 

Research work to improve the properties of cassava starch for different 
purposes and to modify undesirable properties without affecting desirable 
ones is reported. Basic studies on cassava starch report data for granule

size, mol. wt., X-ray diffraction pattern, nuclear magnetic resonance 
spectral pattern, infrared spectral features, viscosity, pasting temp., and 
swelling vol., power. and solubility. Modification of cassava starch is 
discussed. Nondegradative modifications Include physical treatments, 
incorporation of chemicals, chemical derivation, 
cross linking, and
 
oxidative reactions. Degradative reactions include the preparation of
 
starch adhesive and fi uctose syrup. Gelatinized starch and modification of 
CF are also dealt with. (CIATj 

156 
26891 SONI, P.L. ; AGARWAL, A.; AYYAR, K.S. 1984. Potentialities of 
underground biomass. Indian Forester 110(8):783-790. Eng1., 14 Refs.
 
Chemistry of Forest Products Branch, 
Forest Research Inst. & Colleges,
 
Dehra Dun, India]
 

Cassava. Production. Alcohol. Ethanol. Energy productivity. Industrial 
starches. Cellulose. India.
 

Starches obtained from three tuberous forest plants, Dioscorea ballophylla,
Amorphophallus campanulatus, and Pueraria tuberosa are compared with
 
cassava and maize stard-es In physicochemical properties. It is concluded
 
that starch from these wild plants could be used in energy production

(ethanol or butenol for fuel) and in the food and other industries. (AS) 
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26827 STEFFE, J.F. ; FORD, E.W. 1935. Rheological techniques to evaluate
 
the shelf-stability of starch-thickened, strained apricots. Journal of
 
Texture Studies 16(2):179-192. Engl., Sum. Engl., 14 Refs., Illus. [Dept.

of Agricultural Engineering & Dept. of Food Science & Human Nutrition,
 
Michigan State Univ., East Lansing, MI 48824, USA]
 

Cassava. Cassava starch. Nutritive value. Storage. Technology. Food
 
thickeners. USA.
 

The rheological behavior of strained apricots thickened with modified
 
cassava starch was investigatei using mixer viscometry techniques.
Initially, the sample shcwed irreversible chixotropy, which was quantified

by evaluating time-depend:nt torque decay. qechanically degraded samples
had time-independent prop,-ties and were evaluated as power-law fluids. 
Rheological techniques de 
 ed were successfully used to evaluate the
textural shelf life of straii.,l apricots thickened with different types of 
modified cassava starch (acetylated Di-starch phosphate and Di-starch 
phosphate, both commercially manufactured). (AS) 
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102 Uses, Industrialization, Processing and Storage
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26161 AaRO INDUSTRIAL Novo Tres Passos Ltda. (The Novo Tres Passso Ltda
 
agroindustrial complex). Marechal Candido Rondon-PA, Brasil. 4p. Port.,
 
Illus.
 

Cassava. Cassava starch. Industrial starches. Industrial machinery. Brazil. 

The largest and most modern cassava starch agroindustrial complex in
 
Brazil, Novo Tres Passes, is briefly described. Products produced include
expert-type starch, starch for 
the food industry, modified starches, and
 
adhesives. CIAT)
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26314 ALONSO, L. ; BEST, R.; ORTEGA, J. 1986. Evaluaei6n de un secador de
 
capa fiJa acoplado a un colector solar plane. (Evaluation of a fixed layer

dryer coupled to a flat solar collector). In Best, R.; Ospina P., B., comp.

El desarrollo agro-irzlustrial del cultivo do la yuca en la Costa AtlAntica
de Colombia. Cuarto informe sobre las investigacionea realizadas en apoyo
al establecimiento de las plantas ce secado natural de yuca periodo Julio 
1984-Junlo 1985. Call, Colombia, Centro Internacional de Agricultura

Tropical. Proyocto Cooperativo VRI-CIAT. v.2,pp.72-77. Span., [CIAT, 
Apartado A6rco 6713, Call, Colombia]
 

Cassava. Cassava programs. Mechanization. Drying. Dried roots. Cassava
 
chips. Temperature. Costs. Develoluental research. Colombia.
 

A fixed layer dryer coupled to a flat solar collector wan evaluated when
 
combined with natural drying of cassava on conrete floors in Betulia 
(Sucre, Colombia) to find a way to reduce the operating expenses of'the
 
combined drying system. The use oi'the combined drying system of cassava
 
chips was not more economical than the natural drying system used alone,
 
since the low increase i, air 
temp. (plus or minus 4 degrees Celsius)
demands a hi h air flow to dry the fresht chips; this requires a large
investment . , equipmient (motor and fan). To have a year-round production of 
dry cassava, artificial syztemo to heat the drying air will e required.
 
(CIAT)
 

160

25800 BARAJAS F., C. ; ESCALANTF H., H.; FLOREZ A., L.A. 1982. Obtenci6n 
del extracts enzimitico de la yuca para 1 produccimn de alcohol par
hidr6lisis. (Production of the enzymatic extract from cassava to obtain 
alcohol by hydrolysis). Tevis Ing. Quimico. Bucsaramanga, Colombia. 
Universidad Industrial do Santander. 128p. Span., 50 Refs., Illus. 

Cassava. Enzymes. Hydrolysis. Alcohol. Leaves. Stems. Roots. Temperature.
 
Starch productivity. Storage. Colombia.
 

The exptl. procedures to produce an unpurified enzymatic extraot from 
cassava to obtain alcohol tarough starch hydrolysis are presented. Enzymes 
were obtained using cassava roots, leaves, or stems, but their 
purification is recommended since the activity of the unpurified extract is 
low. The use of cassava leaves as source is recommended since their, protein
content is higher. The best method for amylase extraction was that of 
calcium acetate at 0.2 percent. The optimal conditions for the unpurified
leaf extract were: ratio of leaf wt.:vol. extractor solution, 1:3;
extraction time, 3 h; incubation time, 10 imn; pHi, 6.7; temp., 37 degrees
Celsius. A 1:1 substrate-extract ratio (1 ml starch at I percent:1 ml leaf 
extract) was selected, yielding 18.5 percent. (CIAT)
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BEST, R. ; OSPINA P., B., comp 1986. El desarrollo agro-industrial 
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del cultivo de la yuca en la Costa Atlfntica de Colombia. (The 
agroindustrial development of cassava on the Colombian Atlantic Coast). 
Cuarto informe sobre las investigaciones realizadas en apoyo al 
establecimiento de las plantas de secado natural de yuoa periodo Julio 
1984-junio 1985. Cali, Colombia, Centro nternacional de Agricultura
 
Tropical. Proyecto Cooperativo DRI-CIAT, v.2,103p. Span., Sum. Span., 4 

Refs., Illus. 

Cassava. Cassava programs. Factories. Drying. Dried roots. Processed 
products. Cultivars. Marketing. Lsabor. Costs. Root product!,-ty. Storage. 
Cuttings. Cassava products. Feeds and feeding. Socioeconomic aspects. 
Statist.ical data. Developmental research. Colombia. 

The activities conducted in 1984/85 by the Integrated Rural Development 
Program (DRI)/CIAT collaborative project on the agroindustrial development 
of cassava on the Colombian Atlantic Coast are reported. Studies were
 

conducted on costs and benefits of the establishment of the cassava natural 
drying plants, the availability of land and labor to extend cassava
 
cultivation in the region, and cassava marketing at the regional and 
national levels. Regional and agronomic trials and artificial drying tests 
were also conducted. The total no. of beneficiaries of the 20 cassava 
drying plants vas 1158 members and nonmembers. The annual demand for dried 
cassava by the animal feed industry is estimated to be 140,000 t if its 
price is 78 percent that of sorghum. On the other hand, clones CM 681-2, M 
Cul 1505, and Venezolana have shown a stable performance over a range of 
agroecological conditions. Cassava planting material can be stored for up 
to 85 days without affecting yields. In trials carried out to determine the 
optimum cassava/maize intercropping system, it was concluded that it 
depends on relative prices, quality requirements, and agroclimatic 
conditions. The final evaluations of a fixed layer dryer coupled to a flat 
solar collector indicated that a high cost of investment in equipment is 
required to move the necessary air. Promising exptl. results have been 
obtained at CIAT with a fixed layer dryer that uses carbon as the source 
of energy. Individual papers are found in this publication under the
 
following consecutive no.: 048 106 159 174 (CIAT)
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26150 BEST, R. ; ALONSO, L. 1984. Evaluaci6n de un secador de capa fiJa 
acoplado a un colector solar plano. (Evaluation of a fixed layer dryer 
coupled to a flat solar collector). In __ _., ed. Plan piloto para el 
dearrollo agro-industrial del cultivo de la yuca en algunos departamentos 
de la Costa AtlAntica de Colombia. Tercer Iforme Junio 1983-junio 1984. 
Cali, Colombia, Centro Internacional de Agricultura Tropical. Proyecto
 
Cooperativo DRI-CIAT. pp.89-103. Span., Illus. [CIAT, Apartado A6reo 6713,
 
Cali, Colombia]
 

Caseava. Drying. Industrial machinery. Solar drying. Cassava chips.
 
Development costs. Costs. Labor. Developmental research. Cassava programs. 
Colombia.
 

The components and operation of a fixed layer cassava dryer coupled to a 
flat solar collector are described, and the results obtained when using
 
this dryer in cassava drying trials are presented. The dryer operates from 
07:00 to 19:00 h, with a flow of 106 cubic meters/min. The solar collector
 
increases the av. air temp. from 30.7 to 35.7 degrees Celsius, thus
 
lowering the RH from 61.8 to 46.0 percent. The load for the dryer is
 

estimated to be 150 kg/square meter during an av. 24-h period. Based on the 
results obtained, it was estimated that to establish a combined 
natural/artificial drying system, a drying floor area of 200 square meters
 
requires a fixed layer dryer of 6 square meters. Investment and operating
 
costs are presented. (CIAT)
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16323167 BEST, H. 1983. Observaciones preliminares para el 
desarrollo de la
tecnalogia apropiada para secado artificial y combinaci6n con el secadonatural. (Preliminary observations for the development of appropriatetechnology for artificial drying of cassava and its combination with
natural drying). In G6mez, a., ed. Plan piloto para el desarrollo agroindustrial del cultivo de la yuoa en algunos departamentos de la CostaAtlgntica de Colombia. Segundo informe julio 1982-mayo 1983. Cali,Colombia, Centro Internacional de Agricultura Tropical. ProyectoCooperativo DnI/ACDI-CIAT. pp.45-47. Span., 
[CIAT, Apartado A6reo 6713,
 
Cali, Colombia]
 

Cassava. Cassava programs. Developmental research. Drying. Solar drying.Temperature. Mechanization. Technology evaluation. Colombia.
 

The advances achieved by CIAT regarding the development of ap vopriatetechnology to hasten the drying process of cassava and to increase thecapacity )f drying plants on the Colombian Atlantic Coast are reported. Todate, art.ficial drying (static beds) trials, conducted at CIAT, have
concintr.ted on evaluating drying with and without a solar 
coller"or. The
dry.nS air conditions are improved with the use of the solar collectorsinaL the av. 
air temp. increases 5 degrees Celsius and RH decrea.es from
74 tc 62 percent; the max. load of cassava chips that can be dried in 48 his M;5 kg/square meter vs. 75 kg/square meter without a solar collactor. InBet,,lia (Sucre), the possibility of combining natural and artificial dryingis being studied. Preliminary results indicate that it is necessary to
assure that cassava chip MC is less 
max. 

than 50 percent, indicating that theload of cassava chips on drying floors should be 10-12 kg/square meterduring the summer and 6-8 kg/square meter during the rainy season. If an MCless than 50 percent is achieved the Ist day of natural drying, subsequent
artificial drying will take 24 h to reduce MC to less than 14 percent.
Studies are being conducted to develop static bed dryers with charcoal 
burners or heat exchangers. (CIAT)
 

16426364 CEARA MAQUINAS AGRICOLAS S.P.. Raspadeira de mandioca CEMAG. 
(CEMAG
cassava chipper). Fortaleza-CE, Brasil. 2p. Port., 
Illus.
 

Cassava. Cassava chips. Small-scale equipment. Dried roots. Brazil. 

The technical characteristics and advantages of the CDEAGcassava chipper 
are briefly described. The machine yields 2000 kg cassava chips/h. (CIAT) 

16526738 CENTRO DE DESARROLLO INDUSTRIAL DEL ECUADOR. 1976. Almid6n de yuca.(Cassava starch). Ouayaquil. 40p. Span., Sum. Span., Illus. 

Cassava. Cas-ava staijh. Cassava programs. Econceics. Industrialization.Developmental research. Development costs. Costs. Ecuador.
 

A project of the Centro de Desarrollo Industrial del Ecuador (1967) for theconstruction in this country of an industrial plant for the manufacture ofprime quality (international standard) cassava starch is presented. Theadvantages of the 
project are discussed, as well as 
the industrial
protection rights that would cover it, its location (in the 
provinces of
Manabi, Pichincha, or Los RIos), its capacity (5376 MT cassava starch and2682 MT cassava pulp, using 24,000 MT fresh roots as raw material),investment, profitability and point of economic equilibrium (which isreached with 31 percent of total sales). Several aspects of starchmarketing (quality specifications, uses, and by-products), supply and
demand, and prices are discussed. The major starch demand is fo. textile
and cardboard factories (1529 nd 3272 t, reasp., projected for 1973). Theexpected demard for glucose manufacture is also important: 1315 int 1973. 
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Supply is estimated to be approx. 400 MT/yr at the industrial level. 
Technical data are innluded on production, supply of raw materials, and 
process description, as well as general data on cassava cultivation. (CIAT) 
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26775 CENTRO DE DESARROLLO INDUSTRIAL DEL ECUADOR 1974. Marina de yuca.
 
(Cassava flour). Guayaquil. 83p. Span., Sum. Span., 9 Refs., Illus. 

Cassava. Cassava programs. Cassava flour. Economics. Developmental research 
• Costs. Marketing. Production. Statistical data. Peeling. Grinding.
 
Fermentation. Pressing. Drying. Screening. Labor. Ecuador. 

A project to produce CF as a substitute for 10 percent of the imported
 
wheat flour for bakery purposes, carried out in Canton Ventanas (Los Rios, 
Ecuador), is analyzed from the technical and economic points of view; this
 
represents a potential demand of over 10,000 t/yr. Data on the domestic
 
produntion, icoort. and consumption of wheat flour, and demand and price
 
projections of hhcat and cassava flours are given. The production process
 
of a plant with a processing capacity of 4500 t CF/yr (250 days) is briefly
 
described. The economic analysis of the plant indicated an av. annual 
profitability of 23 percent. The project would generate 131 direct
 
employmen a: 110 for agricultural tasks and 21 for industrial tasks. (CIAT) 
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26737 CENTRO DE DESARROLLO INDUSTRIAL DEL ECUADOR. 17"6. Harina do yuca
 
pare panificaci6n. (Cassava flour for bakery purposes). Guayaquil. 42p. 
Span., 7 Refs., Illus.
 

Cassava. Economics. Production. Industrialization. Costs. Labor. Cassava 
flour. Ecuador. 

A project on CF production in NE Ecuador to substitute 10 percent of the 
imported wheat flour for bakery purposes was technically and economically
 
analyzed. Data are presented on the national production, imports and 
consumption of wheat flour, and projections of the demand and prices of
 
wheat and cassava flours. The CF production process is briefly described, 
referring to a plant with a processing capacity of 40 MT fresh cassava/day
 
and a recovery of 30 percent CF and 2 percent cassava starch. A detailed 
economic analysis indicated that the plant will have an av. annual 
profitability of 28.45 percent over an 11-yr period. An economic analysis
 
is also presented for CF production from narvest residues (cassava leaves 
and stems). (CIAT)
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26776 CENTRO DE DESARROLLO INDUSTRIAL DEL ECUADOR. 1976. Pellets de yuca.

4

(Cassava pellets). Guayaquil. 11 p. Span., Sum. Span., 5 Refs., Illus.
 

Cassava. Pellets. Cassava programs. Industrialization. Prices. Marketing. 
Labor. Costs. Washing. Peeling. Drying. Grinding. Legal aspects. Ecualor. 

A feasibility study for cassava pellet production in Canton de Ventanas 
(Los Rios, Ecuador) for exportation to animal feed industries abroad, 
especially the EEC, is presented. The production process is briefly
 
described. The plant is projecced to produce 12,000 MT pellets/yr (250
 
days), which will require 36,000 MT fresh cassava roots or, in other
 
words, the production of 801 ha. The internal rates of return for 3 
different CIF prices o pellets were estimated to be 16.9, 22.0. and 26.7 
percent. The invested capital would be recovered in 13, 9, or 7 yr. reasp. 
(CIAT) 
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23156 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1982. Plan piloto para 
el desarrollo agro-industrial del cultivo de la yuca en algunos 
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departementos de la Costa Norte de Colombia; producei6n y procesamiento deyuoa an el Departamento de Sucre: primer informe noviembre 1981-J..nio 1982.(Pilot plan for agro-induatrial development of cassava in some departmentson the northern coast of Colombia; cassava production and processing in thedepartment of firstSucre: report November 1981-June 1982). Cali, Colombia,
Proyecto Cooperativo DRI/ACDI-CIAT. 50p. Span., 
Sum. Span., Illus.
 

Cassava. Factories. Drying. Costs. Cassava programs. Root productivity.
Marketing. Production. Cultivars. Developmental research. Labor. Colombia. 

The activities and advances up to June 1982 of a project to demonstrate the
economic and technical feasibility of the natural drying of cassava and itsprocessing into animal feed, through the operation of a pilot plant in
Botulia (Sucre, Colombia), are reported. The elaboration of animal feeds,based on cassava, appears to be an economically and technically feasibleactivity under the production and marketing conditions of the AtlanticCoast. According to the results, natural drying plantn of cassava, with
drying floor areas between 500-1000 square meters, are profitable. Marketsfor human consumption pay higher prices for the product but are limited.The increasing demand for balanced feeds will require an increase in thelocal production of 
sorghum or maize or in imports, or the substitution of
these cereal grains for CF, which can be produced locally. An importantaspect of the project has been the direct participation of farmers in the
operation of the pilot plant and in the marketing of both fresh roots and
 
the de'y product. (CIAT) 
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26847 CHACON H., M. 1983. Sustituci6n parcial de harna de trigo utilizando
harmna de arroz, banano, soya y yuca. Caracterizaci6n de sus propiedades y
posible utilizaci6n en galleteria comercial. 
(Partial substitution of wheat
flour using rice, banana, soybean, and 
cassava flours. Characterization of
their properties and potential use 
in commercial biscuit-making). Tesis
Lie. Tocnologia. San Jos6, Uiversidad de Costa Rica. 
153p. Span., Sum.
 
Span., 71 Refa., Illus.
 

Cassava. Cassava flour. Processed products. Bakery products. Composite

flours. Composition. Organoleptic examination. Costa Rica.
 

The use of rice, banana, soybean, and cassava (7.4 percent MC, 6.3 pH, 0.3
 am expansion) flours 
as partial substitutes for wheat flour in the
preparation of a commercial-type biscuit manufactured in a rotary engine,
in Costa Rica, 
was studied. For each flour type, 5-50 percent substitution

levels were used. Standard flour was used for comparative purposes. The
rheological performance of the most suitable mixes wan 
 analyzed and a
sensory evaluation test was carried out. The highest levels of substitution
obtained were 10 percent for soybean flour and 15 percent for rice and
 cassava flours. For 15 percent CF, gelatinization temp. and viscosity were
80 degrees Celsius and 425 Brabender units, rosp. Except banana flour, all
substitutes used in the right percentages improved biscuit organoleptic

properties. (AS-CIAT)
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26872 COURSEY, D.C. ; MARRIOTT, J.; MeFARLANE, J.A.; TRIM, D.S. 1982.Improvements in field handling, chipping and drying of cassava. Journal
Root Crops 8(1-2):1-15. Engl., 
of
 

47 Ref., Illus. [Tropical Products Inst.,

56/62, Gray's Inn Road, London, England]
 

Cassava. Cassava roots. Fresh products. Postharvest technology. Postharvestlosses. Deterioration. Storage. Timing. Drying. Solar drying. Temperature.

Factories. Pellets. Insect control. 
Insecticides. Thailand.
 

The following aspects of 
cassava handling and processing are reviewed (1)
handling of fresh cassava roots, with discussions of the ofcauses 
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postharvest deterioration, reduction of water loss during handling,

preharvest techniques for reducing the susceptibility to postharvest

deterioration, rediction of mechanical injuries, and integrated handling

systems; (2) procesing; (3) chipping and drying (sun drying, artificial
 
drying, polletizing); and (4) handling of dried cassava products (general
problems, storage of pellets, insect infestation of dried cassava, and

insect control measures). (Food 
 Science anc Technology Abstracts) 
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26721 DIAMANTE, J.C. ; DATA, E.S. 195. Technoguide on root soy 
sauce.

Baybay, Leyte, Philippine Root Crop fesea-ch and Training Center, Visayas

StLte College of Agriculture. 11p. Engl., Yflus. [Postharvest Technology
Section, Philippine Root Crop Research & Training Center, Visayas State
 
College of Agriculture, Baybay, Leyte, Fhilippines]
 

Cassava. Cassava programs. Developmental research. Production. Industrialmachinery. Cassava chips. Washing. Peeling. Drying. Grinding. Fermentation. 
Philippines. 

A practical guide for the small-scale production of soy sauce based on 
cassava or sweet potatoes is presented. The processing of cassava roots,which includes washing, pealing, chipping, drying, grinding, and roasting,

is described. The rest of the process for soy sauce 
production is
 
explained. (CIAT)
 

17326837 EZEALA, D.O. 1984. Effect of fermentation on the fatty acid content
and composition of cassava tuber meal. Journal of Food Biochemistry
9(3):249-254. Engl., Sum. Engl., 18 Refs. (Faculty of Biological Sciences,

Univ. of Port Harcourt, P.M.B. 5323, Port Harcourt, Nigeria] 

Cassava. Cassava meal. Fermentation. Lipids. Composition. Fat content. 
Nigeria.
 

The effect of fermentation on the fatty acids content and composition of CM
 was studied. Oleic and palmitio acids were the major fatty acids of the CH
lipid. Other fatty acids found, in decreasing order, were linoleic,

linolenic, palmitoleic, stearic, myristic, pentadecanoic, heptadecanoic,

and nonadecanoic acids. CMfermentation resulted in substantial increases

in the absolute quantities of the individual fatty acids detected, exceptlinolenic acid. Fermentation, however, did not alter the pattern of
composition of the fatty acids, but 
caused inc:'eases in the composition of

saturated fatty acids and decreases in certain unsaturated ones. Stearic

acid increased in composition by about 92.6 percent and pentadecanoic by

about 50.0 percent. Reductions of about 72.0 percent 
 of the linolenic acidand 24.2 percent of the palmitoleic acid were obtained in the fermented CM
 
lipid. (AS) 
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26315 FIGUEROA, F. ; ALONSO, L.; VIERA, M.A. 1986. Evaluaci6n de un secador

artific'al de caps fija utilizando carb6n como fuente de energia.
(Evaluation of a fixed layer artificial dryer using carbon as energy
source ). In Best, R.; Ospina P., B., comp. El desarrollo agro-industrial

del cultivo de la yuca en la Costa AtlAntica de Colonbia. Cuarto informe

sobre las investigaciones realizadas en apoyo al 
establecimiento de lasplantas de secado natural de yuca perodo Julio 1984-junio 1985. Cali, Colombia, Centro Internacional de Agricultura Tropical. Proyecto Cooperative

DRI-CIAT. v.2,pp.78-89. Span., 
Illus. [CIAT, Apartado A~reo 6713, Cali,
 
Colombia]
 

Cassava. Cassava programs. Industrial machinery. Drying. Dried roots.
Cassava chips. Temperature. Costs. Power sources. Developmental research. 
Colombia. 
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A fixed layer artificial cassava dryer that uses carbcn an the source of 
energy to heat the air is described and results of expt. carried out with 
Brazilian-, Malaysian-, and Thai-type cassava chips are given. The carbon 
burner increases che drying air temp. co 60 degrees Celsius at an air flow 
of 36 cubic meters/min. U.tng air flown of 120-130 cubic meters/min/t fresh 
cassava at eu degrees Celsius, chip MC can be reduced to 12.3 percent over 
an av. of 9 continuous h; the system requires 370 kg carbon to obtain 1 t 
dried cassava, perating at a global thermal efficiency of 43 percent. The
 
system seems to be promising for drying cassava and will be evaluated at
 
the pilot plant level. Investment costs and recommendations on operation 
are presented; diagrams on the drying system are included. (CIAT)
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23161 GOMEZ, 0. 1963. Expansi6n del proyeeto cooperative DRI/ACDI-CIAT en

los departamento3 de Atl'ntico, C6rdoba, Magdalena y Sucre. (Expansion of 
the collaborative project DRI/CIDA-CIAT to the Atlintico, C6rdoba,

Magdalena, and Sucre departments). In ____ ., ad. Plan piloto para el
 
desarrollo agro-industrial del cultivo de 
 la yuca en algunos departamentos
de la Costa Atlintica de Colombia. Segundo informe Julio 1982-mayo 1983.
 
Cali, Colombia, Centre intrnacional de Agricultura Tropical. Proyecto 
Cooperativo DRI/ACDI-CIAT. pp.5-9. Span., (CIAT, Apartado A6reo 6713, Cali,
 
Colombia]
 

Cassava. Drying. Cassava programr. Develoisental research. Socioeconomic 
aspects. Colombia.
 

An interinstitutioal cominission (Integrated Rural Developrent program-DRI,

Canadian International Development Agency, CIAT) investigated the
 
feasibility of initiating cassava drying [lants (similar to the Betulia
 
pilot plant in Sucre) elsewhere on the Colombian Atlantic Coast. The
 
commission surveyed different locations, 
 based on the following criteria: 
(1) farmers' organizations, (2) technical assistance provided by DRI, and
 
(3) cassava potential. The building of' 6 additional plants (1 in C6rdoba, 
2 in Sucre, 
1 in Atlintico, and 2 in Magdalena) and the increase of the
 
drying area of the Betulia pilot plant from 300 to 10nO quare meters were
 
approved. Recommendations should be made to correct posa.ible deficiencies.
 
(CIAT)
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23168 GOMEZ, 0. ; OSPINA, B. 1983. Otras actividades. (Complementary 
activities). In _ ., ed. Plan piloto para el desarrollo agro
industrial del cultivo de la yuca en alganos departamentos de la Costa 
Atlfntica de Colombia. Segundo informe Julio 1982-mayo 1983. Cali, 
Colombia, Centre Internacional de Agricultura Tropical. Proyecto 
Cooperative LRI/ACDI-CIAT. pp.48-50. Span., [CIAT, Apartado A6reo 6713, 
Cali, Coloab!a] 

Cassava. Cassava programs. Developmental research. Drying. Agricultural 
equipment. Technology evaluation. Colombie. 

The following complementary activities for the cassava drying processes
evaluated by the collaborative project Integrated Rural Development
program/Canadian international Development Agency/CIAT are described: (I) 
use of concrete-soil mixtures for the drying surfaces; clthough a 1:8 
concrete:soil mixture was recommended, it was not possible to implement
this recommendation at the pilot plant level; (2) publication of a 
technical bulletin; and (3) development of a mechanical furrow-opener for 
cassava, which is initially being used at Instituto Colombiano
 
Agropecuario-Sure. (CIAT) 
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23160 GOMEZ, G. 1983. Plan piloto para el decarrollo agro-industrial del 
cultivo de la yuca en algunos departamentos de la costa AtlAntica do 
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Colombia. (Pilot plan for the agroindustrial development of cassava in some 
departments of the Colombian Atlantic Coast). Segundo informe Julio 1982
mayo 1983. CalJ, Colombia, Centra Internacional de Agricultura Tropical.
Proyecto Cooperativo DRI/ACDI-CIAT. 55p. Span., Sum. Spaz., Illuj. [CIAT, 
Apartado A6reo 6713, Cali, Colombia]
 

Cassava. Cassava programs. Drying. Developmental research. Economics. 
Production. Marketing. Intercropping. Cultivars. Root productivity.

7echnology evaluation. Industrialization. Socioeconomic aspects. Colombia. 

Activities of the collaborative project Integrated Rural Dovelopment 
program (DRI)/Canadian International Development Agency-CIAT for the 
agroindustrial development of cassava on the Colombian Atlantic Coast are 
reported for the period July 1982-May 1983. Efforts concentrated on the 
expansion of the drying areas of the Betulia pilot plant in Suore from 30J
 
to 1000 square meters and the construction of 6 additional plants (2 in 
Sucre, 1 in C6rdoba, 1 in AtlAntico, and 2 in Magdalena). Fconomic data are
 
presented regarding updated investments and returns to operate cassava
 
drying Plants with drying areas of 500 and 1000 square meters. Partial
 
results of a survey of cassava production and marketing in th region are
 
given. Collaborative agronomic researh was condiucted at different sites to 
compare the productivity of carsava var. Venezolana, M Col 1684, and the 
hybrid CM342-170 in moniculture and in association with maize and yams; M 
Col 1684 was superior in both cropping systems, but the productivity of the 
local var. Venezolana could probably be increased with improved technology. 
Training activities are reported as well as preliminary observations on the 
development of appropriate technology for artificial cassava drying and its
 
combination with natural drying. Individual papers found in this
are 
publication under the folluwing consecutive no.: 163 175 176 184 (CIAT)
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26854 MAEDA, E.E. 1985. Effect of solar dehydration on amino acid pattern

and available lysine content in four tropical leafy vegetables. Ecology of 
Food and Nutrition 16(3):273-279. Engl., Sum. Engl., 26 Refs. (Faculty of 
Agriculture, Forestry & Veterinary Science, Univ. of Dar es Salaam, 
Morogoro, Tanzania]
 

Cassava. Solar drying. Leaves. Protein content. Amino acids. Tanzania.
 

When fresh tropical leafy vegetables (Amaranthus sp., cowpea, sweet potato, 
cassava) were sun-dried, there were increases in aspartic acid, glutamic 
acid, valine, leucine, and isoleucine content and decreases in lysine and
 
histidine, indicating complex interactions involving the N-bearing

compounds, particularly the amino acids. Dried Amaranthus leaves were rich 
in all the essential amino acids. Dried Amaranthus leaves were rich in all 
the essential amino acids. Dried cowpea, cassava, and sweet potato leaves
 
were also rich in essential amino acids, except the S amino acids. (AS)
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26742 MoFARLANE, J.A. 1982. Cassava storage. 2. ftorage of dried cassava
 
products. Tropical Science 24(4):205-236. Engl., Sum. Engl., Fr., Span.,
 
110 Refs. (Storage Dept., Tropical Prodi ts Inst., London Road, slough SL3
 
7HL, England]
 

Cassava. Storage. Postharvest losses. Proces.ed products. Dried roots. 
Cassava chips. Insect contrnl. Diseases and pathogens. Cassava flour.
 
Pellets. HCN. Mycoses. Aspurgillus flavus. Aflatoxins. Industrial starches.
 
Cassava meal. Tapiocas. Carl. United Kingdom.
 

Existing information on the storage of dried cassava products, such as 
chips, flour, and pellets, the dried fermented products gari and farinha da 
manioca, and also cassava starch and its products, is reviewed. The correct
 
drying of cassava products is stressed due to its importance in subsequent 
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storage behavior. The microbial attack and insect infestation of dried
 
cassava are also discussed. (CIAT)
 

180 
26137 MOORIITHYS.N. 1983. Effect of some physical and chemical treatments 
on cassava flour quality. Journal of Food Science and Technology 20:302-305 
. Engl., Sum. Engl., 18 Refs. [Division of Technology, Central Tuber Crops 
Research Inst., Trivandrum 695 017, India] 

Cassava. Cassava flour. Processed products. Organoleptic examination. 
Timing. Puttu. Cassava starch. India.
 

CF was subjected to treatments like oxidation, acid and base treatments,
low levels of derivatization, mild fermentation, and autoclaving to reduce 
stickiness and improve the organoleptic quality. It was found that

orthophosphoric acid treatment and conversion to succinic ester 
 derivative 
improved the quality, but the latter imparted a slight bitter taste to the
 
product; therefore only orthophosphoric acid treatment was found suitable.
 
(AS)
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26747 MOBEIRA, J.R. ; VANIN. V.R.; GOLDEHBERO, J.; SERRA, G.E. 1979. Energy
balance for the production of ethyl and methyl alcohol. Sao Paulo, Brasil, 
Instituto de Fisica. Universidade de Sao Paulo. 43p. Paper presented at 
Workshop on Fermentation Alcohol for Use as Fuel and Chemical Feedstock in 
Developing Countries, Vienna, Austria, 1979. Engl., Sum. Engl., 29 Refs.,
 
Illus.
 

Cassava. Alcohol. Ethanol. Energy productivity. Costs. Power sources.
 
Industrial machinery. Waste utilization. Labor. Brazil.
 

Energy requirements to produce ethyl and methyl alcohol from 5 different
 
crops (sugarcane, cassava, sweet sorghum, eucalyptus, and Pinus) were 
calculated considering different processing systems: (a) transformation of 
fermentable and/or unfermentable sugars into ethanol and (b) transformation 
of cellulosic materials into methanol. Whenever possible, the energy
coefficients evaluated from Brazilian input-output matrix were used.
 
Figures are presented for the energy consumption in the agricultural phase
and for the energy consumed as fuel in the industrial phase. Cassava 
produced 2523 liters alcohol/ha/yr in system (a) and 2963 liters 
alcohol/ha/yr in systems (a) + (b). Energy consumption during the 
agricultural phase was 2431 cal/ha/yr for both systems, and during the 
industrial phase, 12,301 and 15,205 Mcal/ha/yr, reap. (AS (extract))
 

182 
26870 OGUNSUA, A.0. 1985. Changes in lipids during fermentation of cassava 
flour. iournal of Food Biochemistry 9(3):255-262. Engl., Sum. Engl., 14 
Refs. [Dept. of Food Science & Technology, Univ. of Ife, Ile-Ife, Nigeria] 

Cassava. Cassava flour. Lipids. Fermentation. Cassava chips. Laboratory

experiments. Sugar content. Composition. Enzymes. Carbohydrate content.
 
Nigeria. 

During the incubation of CF with or 
without yeast, lipids increased with
 
the mobility of diglyceride. Glycolipids were metabolized during 
the
 
fermentation as evidenced by 17 percent less hexose in the lipids.

Linolenic acid fell from 11 percent in unincubated flour to 7 percent in 
the fermented flour. Palmitoleic acid, a major yeast fatty acid, was absent
 
in the fermented product. (AS)
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26151 OSPINA P., B. 1984. Proyeociones pare la campaha 1984/85.
Pro.ectionu for 1984-85). In Best, R., ed. Plan piloto pare el desarrollo 
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agro-industrial del cultivo de la yuca en algunos departamentos de la Costa 
Cali, 

Atlhntica de Colombia. Tercer informe Junio 198
3-junio 1984.Colombia, Centro Internacional de Agrioultura Tropical.Cooperativo DRI-CIAT. pp.104-11i. Span., 

Proyecto
[CIAT, Apartado A6reo 6713, Cali,

Colombia]
 

Cassava. Cassava programs. Developmental research. Drying. Production.Marketing. Consumption. Costs. Statistical data. Colombia. 

The projections of the dried cassava project on the Colombian AtlanticCoast for 1984-85 are discussed. The installed capacity of the present
cassava drying plants will be increased from 7180 square meters in June1984 to 9100 square meters in 1985. Ten new plants will be established,based on an evaluation of selected criteria: 3 in C6rdoba, 2 in Sucre, I inBolivar, 2 in AtlAntico, 1 in Magdalena, and 1 in Cear. As of Dec. 1984,
the installed capacity will be 14,000 square meters of drying floor, with atotal production of 3500 t dry cassava/yr. (CIAT)
 

184
23162 OSPINA P., 8. 1983. Replicaci6n de las plantas de secado en la Costa
Atlhntica. (Replication of cassava drying plants on 
the Atlantic Coast). In
O6mez, 0., 
 ed. Plan pilots para el desarrollo agro-industrial del eultivo
de la yuca en algunos departamentos de la Costa Atlfntica de Colombia.
Segundo informe Julio 1982-mayo 1983. Call, Colombia, Centro Internacionalde Agricultura Tropical. Proyacto Cooperative DRI/ACDI-CIAT. pp.10-16.

Span., 
Illus. [CIAT, Apartado A6reo 6713, Cali, Colombia]
 

Cassava. Drying. Industrialization. Costs. Development costs. Socioeconomic

aspects. Developmental research. Legal aspects. Colombia. 

The technical 
details of the investments made in 6 new cassava drying
plants and in the expansion or the drying floor area of the Betulia pilot
plant in Sucre are given. Of the new plants, 2 were built in Sucre, 1 in
C6rdoba, 
1 in Atlfntico, and 2 in Magdalena. At least 250 ha planted to
cassava, with an av. 
yield of 10 
t/ha, will be required to operate all 7
plants at full capacity. (CIAT)
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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 journal articles, 
booklets,, mimeographed reports, theses, manuals and other 
conventional and nonconventional material, categorized into broad 
disciplinary fields to facilitate rapid scanning. Additionally, 
abstracts are author and subject indexed to enable more compre
hensive consultation. 

When retrospective or exhaustive coverage of a topic is desired, 
mechanized 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 servi2e. 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 orl field beans (Phaseolus vulgaris L.) grown under 
tiopical 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. 
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Aesion 

number 


for photoco---


requests) 

COMPONENTS OF AN ABSTRACT 

Sequential number 
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Authors use of indexes) publication 

i
 
145
 
19527 IKEDIOBI, C.O.; ONYI.tE, E. 1982. The use of 
linamarase in gari- Original title 

productien. 
 Process BiochemistRefs. 	 17(4) 2-5. dn 1. SumIllus. [Dept. of Biochemistry, Aad E 1.. 12 
Nigeria ] Zaria. 	 Author 

address
Addtional/ , 

notes Source Pages Language Language
of paper of summary 

Cassava. Linamarase. Uses. Garn. Fermentation. Detoxification proesses.eywordsEnzymes. Nigeria. 

reyeords
 

The detoxification of cassava associated with fermtntation depends onendogenous linamarase hydrolysis of the constituent cyan6genic glucosides.
Addition of exogenous linamprase preparations to fermenting grat~ed cassavanot only increased the rate and extent of detoxification but also conristently yielded gari with innocuous levels of cyanide. A preliminary screening of several fungal isolates for their ability
resulted 	

to synthesize linamarase, - Abstractin the identification 
of 2 fungi, Penicillium steckil and
Aspergillus sydowi, capable 
of producing 
this enzyme in commercial quarttities. The ofuse 
 linamarase or linamarase-producing fungi in cassavafermentation 
for gari production may be an 
interesting possibility.

[AS] 

Abstractor 
and/or translator 



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 journal. 

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

Author Index 

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

Subject Index 

The Subject Index presents an alphabetical list of descriptors used in 
cassava .research, many of which are combined with other
descriptors, allowing the identification of more specific topics. 
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AOO BOTANY, TAXONOMY AND GEOGRAPHICAL DISTRIBUTION 

0185
 
28"33 CARTER, S.E. 1986. A note on the distribution of cassava amongst
different climate and soil types in South America. Cali, Colombia, Centro 
Internacional de Agricultura Tropical. Agro-Ecological Studies Unit. 17p.
En., 6 Ref. 

Cassava. Plant geography. Ecology. Climatic requirements. Soil 
requirements. South America. Colombia.
 

The distribution of cassava among different climate and soil types in South
 
America, based on the adopted hierachical classification of soil and 
climate conditions for cassava, is briefly discussed. Both soil and climate 
components of the classification hays been used to produce a map of 
environmental homologues for the crop. By subdividing cassava-growing 
areas on the basis of a simple climatic and edaphic classification, it is 
apparent that the ecosystems of CIAT's cassava program cover some important 
climate-soil homologues; if the system is to be continuously used, a more

systematic approach towards soils is required and there are some important
semiarid and highland areas that are not currently covered. It is 
recognized that the cassava program cannot work specifically for all the 
different classes identified, but the knowledge of their existence and 
relative importance can help the process of deciding where to work and how
 
many different ecosystems to work for. The organization of data in a 
microregion framework is seen as a longer-term solution to climatic and 
edaphic classification problems that arise in the cassava program's
 
research and planning. (CIAT) 

COO PLANT PHYSIOLOGY 

0186
 
27631 NG, S.Y.C. 1985. Recommendations for handling tissue culture
 
materials (sweet potato, yam and cassava). Ibadan, Nigeria, International
 
Institute of Tropical Agriculture. Manual Series no.6. 13p. En., Il.
 

Cassava. Tissue culture. Plant reproducticn. Nigeria. 

A series of recommendations for handling tissue culture materials of sweet 
potato, yam, and cassava during transport and upon arrival are given. 
Factors affecting the survival rate are briefly discussed, namely the
 
selection of the culture and pretreatment, the substrate used for 
transplanting, humidity control, temp., and watering. The procedures for
 
transplanting the different tissue cultures are briefly described and 
illustrated. (CIAT)
 

0187
 
28128 PEREIRA, J.F.; SPLITTSTOESSER, W.E. 1986. A rapid method to estimate 
leaf area of cassava plants. Ho!.tScience 21(5):1218-1219. En., Sum. En., 8 
Ref., Il. [Plant Physiology Labratory, Univ. de Oriente, Jusepin, Monagas, 
Venezuela) 

Cassava. Leaf area. Analysis. Cultivars. Venezuela.
 

A rapid method to determine the total leaf area of a cassava plant was
 
identified. A ruler was designed to determine individual leaf area when the
 
linear equation relating leaf area and the length of the middle leaf lobe 
is known. A linear equation can be developed for a specific cv. Total leaf 
area of a whole plant can be determined by counting the no. of phyllotactic
 



turns and using it in a lineor equation relating cumulative leaf area with
the no. of phyllotactic turns/plant. Equaticns for 6 cassavh cv. (2062,2078, 2106, 2112. 2191, and 2490) from ;he collection of the U. Central de 
Venezuela are given. (AS) 

0188
 
27517 SALAZAq S., S. 1985. Cultivos de meristemas en cormos, raices y

tubd;.culos tropical.ls. (Prisiera parte). (Meristem culture of tropical

corms, roots, and tubers 
(First part)). Actividades en Trrialba 13(l):6-7.
Es., Sum. Es., £I. 

Cassava. Apical meristems. Plant tissues. Culture medi.. 
Biotechnology.
 
Costa Rica.
 

Preliminary results obtained with methods of culturing previously heat
treateJ apice. meristems for the production of virus-free stocks of
 
cassava, sweet potatoes, Xanthosoma sagittifolium, X. violaceum, Colocasiaesculenta, and Dioscorea trifida are reported. Inorganic Murashige

Skoog's medium, supplemented with sugar and 

and
 
growth regulators (GA, NAA,
benzyladenine, and N(6)-2 pentenyladenine), at 
different conen. (mg/liter)

according to specie requlrements, was used. (C.AT) See also 0214 0231 
0384 

C02 Cyanogenesis
 

0189

27687 1M01,V. ; WILSON, L.A. ; FERGUSON, T.11. 19.91. Comparison of cropperformance in high yielding cassava oultivars. In University of the West

Indies. Faculty of Ag-iculture. Annual 
 ReporZ 1978-81. St Augustine 
Trinidad, West Indies. p.91. 
En.
 

Cassava. Cultivars. Planting. Spacing. Grcwth. Leaf area. Timing. Trinidad
 
and Tobago. 

The effect of density on the growth of local cassava cv. Maracas Black
Stink (MBS) and CIAT cv. 
M Col 22, 
 both with high III, was studied; 4 
densities ranging from 7500 to 
18,500 plants/ha were used. LAI, COR, and
tuber yield in"reased with density. kax. LAI 
(4.5 for MBS and 3.6 .?or M Col
22) occurred L 
4 and 5 mo. after planting resp., and coincided with peak

CGR. Mean values of CGR and NAR over the growing period (44 wk.) 
also
 
increased with density. Mean CGR was 
more variable in MBS (520-1116

kg/ha/wk.) 
than in M Col 22 (816-958 kg/ha/wk.) while a higher NAR was
 
obtained in M Col 
22 (1.76 gm/square decimeter/wk.) as compared with MBS

(1.44 gm/s-quare decimeter/wk.). NAR was 
negatively correlated (r = 0.65 at

I percent) with LAI and surplus3 assimilate values at 8 and 
20 wk. were

found to be positively correlated (r 
= 0.856 at 0.1 percent) with yield at

44 wk. Tubcr yields of 50-60 t/ha for M Col 22 and 32-45 t/ha for MBS were
 
obtained. (Full text)
 

019027656 KRUTKUN, T. 1985. (Effect of addition of sulfuric acid solution into
 
Map Bon sandy 'oam soil on growth of cassava). Kasetsart Journal 
19(1):42
44. Thai., Sum. En., Thai., 7 Ref. 

Cassava. Growth. Sulphuric acid. Thailand.
 

Addition of sulfuric acid solution to Map Bon sandy loam soil at a rate as
high as 8 kg S/ha/wk. for 20 wk. (equivalent to 160 kg S/ha in 5 mo.) did 
not cause any damage to cassava. (AS) 
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C03 Chemical Composition, Methodology and Analyses 

0191 
27650 40NRO, J.A. ; HOLLOWAY, W.D. ; LEE, J. 1986. Elerental analysis of 
fruit and vegetables from Tonga. Journal of Food Science 51(2):522-523.
 
En., Suw. En., 10 Ref. [Applied Biochemistry Division. Dept. of Science & 
Industrial Research, Private Bag, Palmerston North, New Zealand] 

Cassava. Mineral content. Tonga. 

Twelve foods from islands in the South Pacific Kingdom of Tonga were
 
analyzed for 11 elements (Ca, K, Mg, P, S, B, Cu, Fe, Mn. Na, and Zn) by 
plasma emission spectrometry. The foods were green banana, ripe banana, 
breadfruit, cassava, coconut, mango, pawpaw, plantain, sweet potato, the 
Laros Tale Fatuna and Tale Tonga, and Pacific yam. There were large

differences between foods in their contents of Ca, Cu, Fe, Mn, and Ila. 
Cassava showed values of 23.00, 344.00, 30.00, 47.00, 10.00, 0.30, 0.10, 
0.31, 0.10, 10.50 and 0.77 mg Ca, K, Mg, P, S, B, Cu, Fe, Mn, Ia, and 
Zn/100 g edible wt., resp. (AS) See also 0213 0223 0233
 

C04 Plant Nutrition
 

0192 
27607 CARVALHO, P.C.L. DE 1965. Estudos sobre a afinidade entre fungos 
vesicu:lo arbusculares e a mandioca, cultivar Cigana Preta. (Studies on 
affinity between vesicular-arbuscular fungi and cassava cultivar Cigana 
Preta). Revista Brasileira de Mandioca 3(2):83-89. Pt., Sum. Pt., En., 10 
Ref., Ii. [Empresa Brasileira de Pesquisa Agropecudria, Centro Nacional de 
Pesquisa de Mandiuca e Fruticultura, Caixa Postal 007, 14.380 Cruz das 
Almas-BA, Brasill] 

Cassava. Mycorrhizao. Nutrient uptake. P. K. Ca. Zn. Brazil. 

The vejicular-arbuscular fungi Gigaspora margariua, G. heterogama, and 
Gigaspora sp. (native) were tested in the greenhouse for affinity to 
cassava cv. Cigana Preta, BGM 116. Each vesioular-arbuscular fungus i,as
 
inoculated in sterilized and nonsterilized soil and the plants were grown 
for 4.5 mo. There was no difference in the efficiency of the 3 fungi. High 
levels of infection were observed in roots of plants grown on nonsterilized 
soil; DM yields were also low compared with those obtained on sterilized 
.oil. Although no difference ,.as observed in P. K, Ca, and Zn uptake by 
the myeorrhizal plants, greater amounts were absorbed by those grown on 
sterilized soil. (AS)
 

0193
 
21634 SCHENCK, N.C. ; SPAIN, J.L. ; SIEVEI:DIN3, E. 1986. A new sporocarpic 
species or Aepulospora (Endogonaceae). Mycotaxon 25(1):111-117. En., Sum. 
En., 2 Rcf., Ii. tP2ant Pathology Dept., Univ. of Florida, Gainesville, FL
 
32611, USA]
 

Cass..,. Myorrhizae. Identification. Colombia.
 

A new species of Acaulospora. A. myriocarpa, a mycorrhizal-forming fungi, 
is described. This hyaline, small-spored specits foms spores singly in 
soil and rcots but also produces them in sporocarps and sporulates in soil 
crevices, withiin empty seed teguments, cast insect exoskeletons, and empty 
spores of other Endogonaeae. Spores are of similar size and appearance to 
those of A. trappei. Spcres detached from the hyphal terminus can be 
ctnfused possibly vith Glomus occultum, 0. diaphanum, and G. microcarpum. 
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The known distribution of A. myrincarpa is restricted to Colombia and Peru.
 
It forms mycorrhizas with coffee, cassava, leeks, Pueraria phaseoloides,

Vrachiaria sp., and Stylosanthes sp. (AS)
 

0194
 
28117 SIEVERDING, E. 1984. Mykorrhizaforschung am Centro Internacional de

Agricultura Tropical - CIAT. (Mycorrhizal research at CIAT). Entwicklung

und Landlicher Raum 18(6):30-32. De., 2 Ref., II. [CIAT, Apartado A~reo
 
6713, Cali, Colombia]
 

Cassava. Cassava programs. ycorrhizae. Nutrient uptake. P. Isolation. 
Colombia.
 

The nature of mycorrhizal associations and their functions are summarized
 
and the need for research on mycorrhizal aspects of crop production is
 
stressed. The results of research carried out at CIAT the
on effects of
 
cropping systems on the soil mycorrhizal population and the influence of
 
inoculation on the symbiotic association with 
the crop are given. Ten 
fungal strains were isolated from 9 fields in Caumn, Colombia; the most
 
abundant strains were Acaulospera sp. and Glomus fasciculatum, followed 
Acaulospora appendicula. The effect of 9 different isolates on growth, P
 
uptake, and root length of cassava and their ability to compete with other
 
soil microorganisms were studied in another expt. Glomus manihotis and A.
 
appendicula were the most efficient mycorrhizal species 
for cassava. 
Entrophospora colombiana was very effective in increasing all 
 plant growth
parameters; however, it 
was unable to compete with .he soil microflora.
 
(ClAT)
 

D00 CULTIVIA.TION
 

0195
 
27646 DIAS, C.A. DE C.; MARTINEZ, A.A. 1986. Mandioca: informacoes
 
importantes. (Cassava: important information). Campinas-SP, Brasil,

Coordenadoria de Assistencia T6cnica Integral. 
Instrucao Prqtica no.190.
 
22p. Pt., Il.
 

Cassava. Cultivation. Insect control. Technological package. Brazil. 

Simple general recommendations are 
given on different aspectE. of cassava
 
production. Aspects dealt with are var. select.ion, soil preparation,
selection of branches for planting, treatment of cuttings, liming and
 
fertilization planting method and distances, weed control, pruning, crop

rotation, and harvesting. The main cassava pests (horrmorm shoot flies,

stemborers) and diseases (CRB) and 
their control are briefly described.
 
(CIAT)
 

0196
 
28324 FERGUSON, T.U. 1986. The cultivation of root and tuber crops in the 
Caribbean countries: report on the 1985 workshop of the Caribbran
 
collaborative agricultural research network. In Regional Workznop on Root 
Crops Production and Research in the 
Caribbean, Guadeloupe, 1985.
 
Proceedings. Cali, 
Colombia, Centro Internacional de Agricultura Tropical.

pp.1-5. En., Sum. Es. [Univ. of the West Indies, St. Augustine, Trinidad 
and Tobago]
 

Cassava. Cultivation. Cassava programs. Caribbean.
 

In July 1985 representatives from 16 
countries and institutions of the
 
Caribbean region met in Guadeloupe to define common regional problems for
 
the further development of root crops (including cassava) in the area,

evaluate the potential for development of these crops, and develop a 
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program for regional netwrrk activities including research, exchange,

training, and technology transfer. (CIAT) See also 0287 0300 0315 
0317 0318 0319 0321 
 0326 0327 0332 0336 0340 0346 0362 0365 0376 

1)01 Soil, Water, Climate and Fertilization
 

0197
 
27613 DEFELIPO, B.V.; BRAGA, J.H.; AMARAL, F. DE A.L. DO; CAETANO, L.F.
 
1985. Adubacao NPK 
 para.a cultura de mandioca em um Latossolo Amarelo do
Norte do Espirito Santo. (NPK fertilization of cassava in a yellow Latosol 
in northern Espirito Santo). Revista Brasileira de Mandioca 3(2):31-37.

Pt., Sum. Pt., En., 17 Ref. [Depto de Solos, Univ. Federal de Vicosa, 
36.570 Vicosa-MG. Brasil] 

Cassava. N. P. K. Root productivity. Fertilizers. Economics. Brazil. 

The effects of AraxA phosphate rock and rates of N, P, and K on cassava 
root yield were studied on a yellow Latosol in the state of Espirito Santo,
 
Brazil. Soil was low in P (2 ppm) and high in K 00 ppm) and did not 
require liming. Four rates each of N (0, 40, 80, and 120 kg/ha), P (0, 50,
100, and 150 kg/ha), and X (0, 40, 80, and 120 kg/ha) were combined so that 
12 treatments were obtained. These were applied in areas 
that had received
 
O, 1000, and 2000 kg AraxA )hosphate rocic. Urea, triple superphosphate, and 
potassium chloride were used as sources of N, P, and K, resp. P, K, and 1/4
of N were applied at plant-Ing and the remaining 3/4 of N were applied 30 
days later. The criterion for fertilizer recommendation, adopted by the 
soil lab. of Minas Gerais and Espirito Santo, proved to be unreliable for K 
recommendations in cassava crops in the exptl. are3. Responses to K 
application were obtained, although its level was considered high by these 
lab. The max. cassava root yield was obtained by applying 69.5 kg N, 124.9 
kg P. and !;1.1 kg K/ha. The economic rates of these elements were 61.0, 
118.1, and 44.1 kg/ha, reap. (AS) 

0198
 
27382 INSTITUT DE RECHERCHES AGRONOHIQUES TROPICALES ET DES CULTURES
 
VIVRIERES. 1982. Mesure de l'erosion et du 
ruissellement d'un sol de la 
station IRAT de Cabassou. (Measure of soil erosion and runoff at IRAT-

Cabassou station). In __ . Rapport des Activites en 1982. Guyane. Fiche 
d'Essai no.17. 18p. Fr. 

Cassava. Erosion. Root productivity. Rainfall data. French Guiana. 

Yield and production data are outgiven for erosion control trials carried 
on 6.0 and 11.5 percent slopes 
at the Institut de Recherches Agronomiques
Tropicales et des Cultures Vivrieres in Cabassou, French Guaiana, in 1982. 
Cassava cv. HU 20 root production (45 t/ha) decreased from the top to the 
base of the hills. Rainfall, runoff, and erosion data are given in table 
form.(CIAT) 

0199 
28132 JONES, P.O. 1986. Preliminary report on the possibilities for cassava 
drying technology for the Peruvian Selva. Cali, Colombia, Centro 
Internacional de Agricultura Tropical. Agro-Ecological Studies Unit. 13p. 
En., 10 Ref. 1 map included. 

Cassava. Drying. Ecology. Climatic requirements. Soil requirements. Maps. 
Peru.
 

A preliminary description is made of the 6 zones the Peruvian jungle that 
could possibly be suitable for cassava production and application of drying
technology. They are as follows: zone A, the valleys of the rivers 
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Chinohipe, Ulcabamba, and Upper Maraflon; zone B, the valley of the Huallaga
river from Juanju to Tarapoto and the valley of the Mayo river 
from
 
Tarapoto to north of Moyobamba; zone C, Pucallpa and the valley of the

Ucayali river; zone D, valley of the rivers Ene and Apurimac from Lusiana 
in the south to Puerto Prado in the north; zone E, areas to the north andeast of Puerto Maldonado along the rivers Tacuatimanuo and Madre de Dios; 
zone F, the east-west arms of the valleys of the Yanatili Yavero and Alto
 
Urumbaba. A map is is included. (CTAT)
 

0200 
27614 KATO, M. DO S.A.; OLIVEIRA, R.P. DE; KATO, O.R. 1985. Comportamento 
de cultivares de mandioca em diferentes ambientes da Transamazcnica. 
(Performance of cassava cultivars in different locations along the

Transamazon highway). Revista Brasileira de Mandioca 
 3(2):39-45. Pt., Sum.
Pt., En. [Empresa Brasileira de Pesquisa Agropecudria, Unidade de Execucao 
de Pesquisa de Ambito Estadual, Caixa Postal 061, 68.370 Altamira-PA,
 
Brasil]
 

Cassava. Cultivars. Ecology. Adaptation. Root productivity. Filiage. 
Brazil.
 

A trial was carried out to study the adaptation of cassava cv. out in
 
different locations along the Transamazon hiShway in Brazil: Altamira
 
(1973-74 and 1974-75) on Terra Roxa Estruturada (Alfisol); Itaituba (1974
75) on red yellow Latosol (Ultisol); and Maraba (1977-78) on yellow Latosol
 
(Ultisol). A ,-andomized block design was used with 10 
treatments and 4
 
replicates. Plants were spaced at 1.0 
x 1.0 m in an area of 15 square
 
meters. MarabA proved to be the most favorable location for root production

and Itaituba for branch production. Location had a significant effect on
 
root production for the cv. Lagoa, Engana Ladrao, Mameluca, Amazonas, and 
Pretinha. Variations in the environmental factors studied did not affect 
cv. IPEAN-12, Cachimbo, Riqueza, and Vassourinha Branca. (AS) 

0201
 
26898 MONOMEROS COLOMBO VENEZOLANOS S.A.. 1984. Fertilizaci6n de la yuca.

(Cassava fertilization). Fertilizaci6n de Cultivos en Clima Cilido no
 
1:95-101. Es., If.
 

Cassava. Fertilizers. N. P. K. Ammonium sulphate. Maps 
Colombia.
 

P.cassava fertilization plan using the fertilizer Nutrimon is proposed for
 
tarm regions of Colombia. Three fertilization regimes are given: (1) 8-30
12 or 13-26-6 (NPK) at 2-4 sacks of Nutrimon/ha at planting and 25-15-0 at
 
4-6 sacks/ha 60-90 days after planting (side-dressed); (2) 15-15-15 at 4-6

sacks/ha at planting and ammonium sulphate at 4-6 sacks/ha 60-90 days after 
planting (in the furrow); 
(3) 15-15-15 at 4-6 sacks/ha both at planting and
 
60-90 days after planting (banded around the plant). (CIAT)
 

0202
 
27615 NOGUEIRA, F.D.; PAULA, M.B. DE; TANAKA, R.T.; ANDRADE, A.M.S. DE 
1985. Interacao entre niveis de calagem e de zinco para a cultura da 
mandioca em 
solo sob vegetacao de cerrado. (Interaction between liming and
 
zinc levels for cassava yield in cerrado soil). Revista Brasileira de
 
Mandioca 3(2):99-104. Pt., 
Sum. Pt., En., 18 Ref. (Empresa de Pesquisa

Agropecudria de Minas Gerais, Caixa Postal 
176, 37.200 Lavras-MG. Brasil)
 

Cassava. Agricultural lime. Zinc. Savannas. Root productivity. Brazil. 

A field expt. was conducted in a Dark Red Latosol, cerrado phase, in 
Curvelo (Minas Gerais, Brazil) to study the effects of lime and Zn applied
at 4 levels on cassava cv. Branca de Santa Catarina. Significant yield 
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response was obtained for the treatment where lime and Zn sulfate were

applied at 1.0 t and 7.5 kg/ha, 
 resp. The highest root yield (16.75 t/ha)
was obtained with this treatment, surpassing the control (14.51 t/ha). The 
soil received a basic fertilization only during the 1st yr and 2 harvests 
were possible. No residual effect of the treatments was observed in the 2nd 
harvest. Some chemical characteristics of 
the soil were significantly
 
modified. (AS)
 

020327616 PAULA, M.B. DE; NOGUEIRA, F.D.; TANAKA, R.T.; ANDRADE, A.M.S. 1985. 
Efeitos de calagem, potAssio, zinco e boro na cultura da mandioca em solo

sob cerrado. (Effects of the application of lime, potassium, zinc, and 
boron on cassava grown in cerrado soils). Revista Brasileira de Mandioca
 
3(2):61-67. Pt., Sum. Pt., En., 
22 Ref. [Empresa de Pesquisa AgropecuAria

de Minas Gerais, Caixa Postal 176, 37.200 Lavras-MG, Brasil]
 

Cassava. Agricultural lime. Zn. Boron. K. Savannas. Soil analysis. Root 
productivity. Brazil.
 

A field expt. was conducted on an Oxisol (Curvelo, Brazil' to evaluate the
effects of K (60, 120, and 180 kg/ha), liming (0, 1, ane 2 t calcitic
 
limestone/ha), Zn (5 kg/ha), 
and B (1.5 kg/ha) on cassa a root and aerial
 
part production and soil chemical properties. Zn increased root production
only in the 1st harvest and had no residual effect. Root production was not 
affected by applying B in addition to Zn, and the yield was not increased
 
by liming or K application. Liming increased pH values and Ca contents and
 
reduced exchangeable Al in the arable layer. Soil Mg content 
was reduced
 
by liming with application of 180 kg K/ha. In soils with a hirh K level

(103 ppm) the 60 kg K/ha rate maintained an adequate K content (78 ppm) for
 
cassava cultivation after the 1st harvest. 
(AS)
 

0204
 
28162 POWELL, J.H.; WATERS-BAYER, A. 1985. Interactions between livestock
 
husbandry and cropping in a West African savanna. In Tothill, J.C.; Mott,

J.J., eds. Ecology and management of the worId's savannas. Queensland,
Australia, Commonwealth Agricultural Bureaux. pp.252-255. En., Sum En., 9
Ref. [International Livestock Centre for Africa. Subhumid Programme, P.M.B.
 
2248, Kaduna, Nigeria]
 

Cassava. Savannas. Cultivation. Cattle. Nigeria. 

The integration of livestock and crop production in Abet, a village located
in southern Kaduna State, Nigeria, is under study with a view to design
innovations which could strengthen the links and benefit both sectors. 
Cassava is one of the major crops grown; it is generally planted on 
ridges, and mixed cropping is widespread. Since all operations are done
 
manually, labor is the major input. The benefits and conflicts of the

integrated system are described. On-farm expt. with small-scale pastures

and undersowing of legumes in cereal 
 crops and in small-scale fenced fodder
 
banks are also teing conducted. (CIAT)
 

0205

28308 SAUTI, R.F.N. 1986. Cassava & sweet potato review 1960-1985. Thondwe,
Malawi, Root and Tuber Crops Research. 34p. En., 8 Ref. [Makoka
Agricultural Research Station. Private Bag 3, Thondwe, Malawi] 

Cassava. Fertilizers. Minerals. Planting. Spacing. Harvesting. Timing. Root

productivity. Intercropping. Maize. Sorghum. Mononychellus tanajoa.

Phenacoccus manhoti. Cassava African mosaic virus. Cassava flour. 
Organoleptic examination. Cassava programs. Malawi. 
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The activities carried out 
on cas! ava and sweet potato in Malawi during 2
 
periods (1960-77 and 1977-85) are summarized and the need for further
 
research on root and tuber crops is stressed. Mair cassava production con
straints in the country are indicated: diseases and pests (Bemisia tabaci,

Mononychellus tanajoa, Phenacoccus manihoti); technical (lack of trained 
personnel); cultural (lack of high yielding var., planting time, plant pop
ulations, seed selection, crop hygiene); and socioeconomic factors (price

structure, absence of established marketing system and adequate processing
and packaging system). Four cassava var. have bean released, namely Gomani,
Citembwere, Mbundumali/Manyokola, and Nyasungwi. Results of trials on var. 
x fertilization x harvest time, var. x fertilization, and spacing are 
given. The 
cassava breeding program is described and the different agro
nomic trials conducted, among them cassava/maize and cassava/sorghum
intercropping, are detailed. The effect of M. tanajoa x planting time x
 
var. on cassava yields and its chemical control in different vat. were also 
studied. The results of studies on the processing of CF and crisps are
 
given. (CIAT) See also 0185 0189 0192 0193 0194 0279 0296 0301
 
0308 0361 0379 0382 0385 0387 0388
 

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

0206
 
28156 ADEMOSUN, O.C. 1986. Determination of the optimum capacities of farm
 
machines to adapt for a medium-scale multi-crop production. Agricultural

Systems 21(l):33-57. En., Sum. En., 9 Ref., 
I. [Dept. of Agricultural

Engineering, The Federal Polytechnic, PMB 5351, Ado-Ekiti, Ondo State,
 
Nigeria]
 

Cassava. Planting. Land preparation. Harvesting. Agricultural equipment.

Tillage. Timing. Technology Evaluation. Mechanization. Nigeria.
 

Operations required for the production of early maize, late maize,

groundnut, cowpea, cassava, and yams, each on a 100-ha 
 farm, are 
identified as well as the various farm machines used for each operation.

The duration of each operation using each of the suitable farm machines is
 
also calculated. A network is constructed and a network analysis performed.

With the aid of simulation, the capacities of the machines required for
 
mechanized operations and the man-days required for selected nonmechanized 
operations are determined, such that each operation is completed within
 
the time schedule. Hence, the no. and capacity of each machine required for 
the mechanized operations and the no. of men required for the nonmechanized
 
operations are selected, and the farming calendar for the year is made.
 
(AS)
 

0207
 
27700 DRUMMOND, O.A. 1986. Plantio de 
mandioca em camalhoeb. (Cassava 
planting on ridges). Belo Horizonte-MG, Brasil, Empresa de Pesquisa
Agropecudria de Minas Gerais. Pesquisando no.171. 4p. Pt.. Il. (Empresa
Brasileira de Pesquisa AgropecuAria. Empresa de Pesquisa AgropecuAria de 
Minas Geais, Caixa Postal 515, 30.188 Eelo Horizonte-MG, Brasil]
 

Cassava. Planting. Land preparation. Rcot productivity. Brazil. 

The results are presented of 3 expt. carried out unier different climatic
 
and soil conditions of the Brazilian Cerrados (Felixlandia, Itagul, and
 
Piracicaba) to demostrate the benefits of planting cassava ridges.on 
Yields of cassava cv. Sonora in Felixlandia were not significantly

different between ridge and non-ridge planting (30.38 vs. 29.06 t/ha,
resp.), but the former proved highly economical. Root yields of cassava
 
var. SF 2577 and 2676 in Itagul were considerably higher at 8 and 18 mo. 
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after planting when ridge planted compared with non-ridge planting: 12.6 
and 35.5 t/ha at 8 and 18 mo. vs. 9.8 and 26.7 t/ha, resp., for SF 2577 and
 
18.1 and 46.6 t/ha at 8 and 18 mo. vs. 8.2 and 30.5 t/ha, resp., for SF 
2676. Root yields in Piracicaba were also significantly higher when
 
planted on ridges than when not (80.4 vs. 53.4 t/ha, resp.). It was found
 
that cassava ridge planting provided better conditions for root formation, 
facilitated weed control, hilling before the germination of cassava 
cuttings, harvesting, and mechanization, improved soil water retention, 
reduced production costs by 75 percent, and controlled soil erosion. (CIAT) 

0208 
27688 FONDO NACIONAL DE INVESTIGACIONES AGROPECUARIAS. VENEZUELA. 1984. 
Yuca. (Cassava). In __ . Informe Anual 1984. Bram6n. Estaci6n 
Experimental TAchira. pp.71-77. Es. 

Cassava. Cultivars. Root productivity. Harvest index. Dry matter. Starch
 
content. Weeding. Herbicides. Fertilizers. Ammonium sulphate. K. Venezuela. 

The 1984 annual cassava research report of the Fondo Nacional de 
Investlgaciones Agropecuarias, of the Tachira exptl. station (Venezuela), 
is presented. Twelve sweet and bitter cassava cv. of the germplasm bank 
were evaluated for yield, HI, DM, and starch content. Yields ranged
 
between 17, 500-42, 647 kg/ha and showed good DMand starch contents. Seven 
herbicide treatments were tested using cassava cv. Llanerita; the highest
 
yields weve obtained with fluometuron 2.5 kg/ha + alachlor 3.0 liters/ha
 
(28,520 kg/ha), diuron 1.5 kg/ha + alachlor 3.0 liters/ha (27,111 kg/ha), 
and linuron 1.5 kg/ha + alachlor 2.5 liters/ha (24,530 kg/ha). En terms of 
commercial root no., the best treatment was the latter. The results of the 
best 10 NPK fertilizer treatments are given with yields ranging between 
33,304-47,874 kg/ha; the highest yield was obtained at 150-110-100 NPK. 
(CIAT)
 

0209
 
27384 DISTITUT DE RECHERCHES AGRONOMIQUES TROPICALES ET DES CULTURES 
VIVRIERES. 1982. Efficacitb et s~lectivit6 de nouveaux herbicides manioc.
 
(Effectivity and selectivity of new herbicides for cassava).
 
In _ . Rapport des Activites en 1982. Guyane. Fiche d'Essai no. 15.
 
4p. Fr.
 

Cassava. Herbicides. Weeds. Root productivity. Starch content. Harvest
 
index. French Guiana.
 

Herbicide trials were carried out at the Institut des Recherches
 
Agronomiques Tropicales et des Cultures Vivrieres in Cabassou (French
 
Guiana) in 1982. On a ferralitic granitic soil, complete weed protection
 
was achieved with oxyfluorfen + dalapon at 1.4 + 4.3 kg a.i./ha. (CIAT)
 

0210 
27601 MALDONADO C., B.; SANTOS S., J.; ESPANA C., J.H. 1982. Control 

quimico de malezas en yuca (Manihot esculenta, Crantz) en suelo areroso de 
la regi6n de Media Luna. Magdalena. (Chemical weed control in cassava on 
sandy soil from the Media Luna region of Magdalena). Revista Agron6mica 
(Colombia) 5(1-4):85-92. Es., Sum. Es., 10 Ref.
 

Cassava. Weeding. Herbicides. Root productivity. Foliage. Plant
 
development. Economics. Colombia.
 

During a 10-mo.-period (April 1981-Feb. 1982). the recommended application 
rate of oxyfluorfen for cassava cv. Secundina was evaluated on a sandy soil 
of the Media Luna region of Magdalena (Colombia), and the control rate for 
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this chemical was compared with known control rates for diuron - alachlorand oxadiazon. During the trial, the annualmean temp. was 27 degreesCelsius and the mean annual rainfall was 1076.90 mm. A randomized blockdesign was used with 4 replications and 7 exptl. plots (for a total of 28plots). A planting distance of 1.00 x 1.20 m was used. Best weed controlwas achieved by the treatment diuron + alachlor (I kg = 2.01), followed by
oxyfluorfen 4.01 
(over 80 percent weed control). All herbicides showed a
low level of toxicity, which in the case of cassava-selective chemicals
was equal 
to 0. Best yields were obtained with oxyfluorfen 2.01. followed 
by diuron + alachlor. (AS-CIAT) 

0211
26162 MAQUINAS AGRICOLAS SANS. BRASIL. s.f. Plantadora de mandioca SANS.
(SANS cassava 
planter). Santa Barbara d'Oeste-SP., Brasil. 2p. Pt., 
Il.
 

Cassava. Planting. Agricultural equIpment. Brazil. 

A brief technical description arnd the advantages of a tractor-pulledcassava planter/fertilizer are presented. With 3 operators, an av. of 1 ha
is planted per hour, with a labor saving value of approx. 80 percent. 
(CIAT)
 

0212
26897 PEZO, D.; BENAVIDES, J.; RUIZ, A. 1984. Producci6n de follaje y
raices de yuca (Manihot esoulenta, Crantz) bajo diferentes densidades de
plantaci6n y frecuencia de poda. (Cassava root and foliage production at
different plant densities and pruning frequencies). Producei6n Animal
Tropical 9(3):251-262. Es., Sum. Es., 26 Ref., Il. [Centro Agron6micoTropical de Investigaci6n y Enseianza, Turrialba, Costa Rica] 

Cassava. Foliage. Root productivity. Planting. Spacing. Pruning. Timing.
Protein content. Dry matter. Biomass production. Costa Rica.
 

Two expt. were carried out to evaluate the effect of plant densities andpruning frequencies on root and foliage production of 2 cassava var. 
 In
the 1st expt. 4 plpnt densities (6667, 10,000, 40,000, and 111,111
plants/ha) and 4 pruning frequencies (at 1, 2, 3. and 4 me.) 
were studied
in cassava var. Valencia; in the 2nd expt. 3 pruning frequencies (at 1.5,3.0, and 4.5 me.) were evaluated in cassava var. Japonesa, at a constantplant density (6667 plants/ha). 
Control treatments (unpruned) were included
in both expt. and for the pruning treatments, the Ist pruning was 
done at
4 mo. In cassava var. 
Valencia, root and foliage production tended to
increase with higher plant densities; an opposite trend, however, was
observ.ed for the percentage of commercial roots. Pruning favored foliageproductivity (P equal to 
or less than 0.05) and no differences were
detected for pruning frequencies. Root productivity and commercial root
percentage were negatively affeuted (P equal to or less than 0.05) only bymonthly pruning. In cassava ar. Japonesa, pruning reduced (P equal to orless than 0.05) total ano 
co mercial root production, particularly wi~h
frequent prunings. In this vir. pruning favored (P equal to or less than
0.05) foliage production, but higher foliage yields (p equal 
to or less
than 0.05) were obtained with less frequent prunings. On the other hand, at
a constant plant density, Japonesa revealed a higher foliage production
potential than Valencia. Data are also given on CP contents and in vitro DMdigestibility for the 2 var. 
Cassava var. 
Valencia is recommended for the
simultaneous production of foliage and roots, and var. Japonesa for the
exclusive production of foliage 
or roots. (AS (extract)-CIAT) 
 See also

0205 0230 0279 0296 0375 0378 0390 
0391
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D04 Postharvest Studies
 

0213 
27608 CARVALHO, V.D. DE; CHALFOUN, S.M.; JUSTE JUNIOR, E.S.O. 1985. M6todos 
de armazenamento na conservacao de raizes de mandioca. 2. Efeito da 
embalagem de polietileno a serragem dmida associadas a tratamentos quimiros 
nos teores de umidade, amido e aeicares des raizes. (Storage methods for 
preserving fresh cassava roots. 2. Effect of polyethylene bags and moist
 
sawdust packing associated iith chemical treatments on moisture, starch, 
and sugar contents of cassava roots). Revista Brasileira de Mandioca 
3(2):105-113. Pt., Sum. Pt., En., 6 Ref. [Empresa de Pesquisa Agropecuria 
de Minas Gerais, Caixa Postal 176, 37.200 Lavras-MG, Brasil] 

Cassava. Roots. Storage. Packaging. Water content. Sugar content. Starch
 
content. Harvesting. Timing. Brazil.
 

Roots of cassava cv. Mantiqueira were packed in polyethylene bags and moist
 
sawdust after immersion for 5 min ir solutions containing 0.60 percent 
maneb, 0.25 percent ascorbic acid, or water (check), to determine their 
effect on root moisture, starch, and sugar contents. Total and reducing 
sugars contents increased during the storage period. Total sugars 
increases, however, were not correlated with starch decreases. No
 
significant correlation was observed between MC and days after harvest. 
Starch contents decreased when roots were packed in polyethylene bags plus
 
0.25 percent ascorbic acid, in moJst sawdust plus 0.60 percent maneb, and 
in the check. (AS)
 

0214
 
26900 HIROSE, S.; DATA, D.S.; TANAKA, Y. 1984. Physiological deterioration
 
and ethylene production in cassava roots after harvest, in relation with 
pruning treatment. Japanese Journal of Crop Science 53(3) :282-289. En., 
Sum. En., Ja., 27 Ref., Il. [College of Agriculture & Veterinary Medecine, 
Nihon Univ., Sotagaya-ku Tokyo 154, Zapan] 

Cassava. Roots. Deterioration. Pruning. Timing. Plant physiology. 
Cultivars. Plant respiration. Japan.
 

Changes in respiratory rate and ethylene production in roots or tissue 
blocks from both pruned and unpruned cassava plants were examined. The 
effects of endogenous and exogenous ethylene on physiological 
deterioration were also investigated. Ethylene production was detected in 
tissue blocks after 15-16 h incubation and reached a max. value about 1 day 
after incubation. Ethylene productic was higher in cassava than in sweet 
potato roots. Var. differences in the amount of ethylene production were 
observed in the following decreasing order: ev. Golden Yellow, CCS-1984, 
Hawaiian-, CCS-167. Deteriorated root tissue blocks produced 4 times as 
much ethylene as undeteriorated ones. A slight quantitative difference in 
ethylene production between pruned and unpruned tissue blocks was found and 
an earlier peak of ethylene production appeared in unpruned than in pruned 
ones. Results of e ylene absorbent treatment did not seem to have a direct 
effect on the progress of physiological deterioration. The respiratory rate 
in the exogenouoi ethylene-treated tissue showed little or no difference 
compared with untreated ones. Slight progress of physiological 
deterioration was observed in the ethylene-treated tissue blocks from both 
pruned and unpruned plants. No clear difference was founo between pruning 
and nonpruning treatments with respect to ethylene production and
 
respiratory rate. On the other hand, the physiological effect of pruning
 
may be lowered by mechanical injury. (AS (extract)) See also 0215 0302
 
0324 0364
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EO0 PLANT PATHOLOGY See 0312 0317 0377
 

E02 Bacterioses
 

0215
 
28151 HERNANDEZ M., 
 J.; LOZANO T., J.C. 1985. Efecto y caracteristicas de
 
algunos aislamientos de rizobacterias fluorescentes en genotipos de yuca(Manihot esculenta Crantz). (Effect and characteristics of some isolates of
fluorescent rhizobacteria in cassava genotypes). Acta Agron6mica 
35(l):61-80. Es., Sum. Es., En., 41 Ref., Il. 

Cassava. Bacterioses. Pseudomonas. Erwinia carotovora. Roots. 
Deterioration. Inoculation. Colombia.
 

Selected strains of fluorescent Pseudomonas app., isolated from the 
rhizosphere of cassava 
plants growing in different areas of Colombia,

produced statistically significant increases in root 
fresh wt. and 
decreased the incidence of root rots when seedlings or cuttings were
 
inoculated before planting at different conen. 
and application intervals.
 
Ymmersior, of roots of susceptible cassava clones in barterial suspensions

prior to storage considerably reduced the microbial 
deterioration and

superficial fungal growth that normally occur when cassava roots are
stored. Selected strains of the fluorescent rhizobacteria cause significant
in vitro antibiosis against various bacterial pathogens causing root rots
 
such as Erwinia carotovora pv. 
carotovora. Based on characterization
 
trials, the selected fluorescent isolates were characterized taxonomically
 
as P. putida (isolates F-44, F-64, 
F-61, F-71, F-56) and P. fluorescens
 
(isolate F-87). (AS)
 

0216
 
28129 LOZANO, J.C. 1986. Cassava bacterial blight: a manageable disease.
 
Plant Disease 70(12):1089-1)93. En., 
10 Ref., Il. [CIAT, Apartado Atreo
 
6713, Cali, Colombia]
 

Cassava. Xanthomonas campestris pv. manihotis. Symptomatology. Etiology.

Epidemiology. Resistance. Dioease control. Colombia.
 

The results of research and extension programs to develop and apply

integrated control measures of CBB are discussed. They have enabled the 
disease to be now considered of minor importance .n many cassava growing 
arcs. Disease symptoms, yield lcsses, etiology, and epidemiology are

described. Losses caused by CBB have been notably reduced in recent years
by a combinatior of cultural 
practices, var. resistance, biological control
 
measures, and sanitation measures. Effective control measures are crop

rotatiom planting at the end of the rainy season, planting of disease-free
material, and pruning the aboveground portion of infected plants to delay
the spread of the disease and secondary infections. The use of vat. 
resistant to Xanthomonas campestris pv. manihotis has a]so been possible.
The use of feliar applications of Pseudomonas fluorercens and P. putida
strains to 
control the disease is being studied; these applications have
 
been found to reduce the no. of angular leaf spots and the no. of blighted

leaves/plant in susceptible clones. Sanitation control measures include the 
use of healthy planting material, the use of tissue culture for

international germplasm exchange, and the treatment of cassava seeds with
dry heat. As examples, 2 places where CBB control has been successful, 
Colombia and Cuba, are cited. (CIAT)
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0217 
28102 1986. AFRICAN CASSAVA threatened. Spore no.4:1-3. En., Il.
 

Cassava. Cassava African mosaic virus. Phenanoccus manihoti. :iononychellus
tanajoa. Xanthomonas campestris pv. manihotis. Xanthomonas campestris pv. 
cassavae. Predators and parasites. Disease control. Mite control. Insect 
control. Africa.
 

The way international research efforts and African nations arc facing the
 
biotic factors threatening cassava in Africa is discussed. Severe diseases
 
caused by Xanthomonas campestris and CAMV are being controlled by

developing resistant cassava var. 
Severe insect pests, such as
 
Phenacoccus manihoti and Mononychellus tanajoa, are being controlled
 
through integrated control measures and the 
use of natural biological

controls, which are being mass-reared and released in Africa. (CIAT)
 

E04 Viroses 

0218
 
276011 MOHANRAJ, V. ; NARAYANASAMY, P. 1984. Detection of cassava mosaic
 
virus infection in plant materials by application of serological tests.
 
Hadras Agricultural Journal 71(3):207-209. En., 2 Ref. [Dept. of Plant
 
Pathology, Tamil Nadu Agricultural Univ., Coimbatore 641003, India] 

Cassava. Cassava African mosaic virus. India. 

Results are reported of a modified method for the preparation of antiserum 
and the testing of 
cassava planting material. It is concluded that
 
serological tests can be advantageously used to detect CAMV infection and
 
to select healthy planting material. (CIAT)
 

0219
 
26884 MULLINE U X, P.M. ; DONSON, J. ; MORRIS-KRSINICII, B.A.M. ; BOULTON,
 
M.I.; DAVIES, J.W. 1984. The nucleotide sequence of maize streak virus DNA.
 
European Molecular Biology Organization Journal 3(13):3063-3068. En., Em.
 
En., 30 Ref., Il. (John Innes Inst., Colney Lane, Norwich NR4 7UH. England] 

Cassava. Cassava latent virus.
 

The nucleotide sequence of the DNA of maize streak virus was determined. 
The data were accommodated into one 
DNA circle of 2687 nucleotides, in
 
contrast to previously characterized geminiviruses, which have been shown
 
to 
possess 2 circles of DNA. Comparison of the nucleotide sequences of the 
DNA of maize streak virus with those of CLV and 
tomato golden mosaic virus
 
dhowed no detectable homology. Analysis of open :'eading frames revealed 7

potential coding regions for proteins 
of mol. wt. equal to or greater than 
10,000, 3 in the viral (+) sense 
and 4 in the complementary (-) sense. The
 
position of likely transcription signals on the maize streak virus DNA 
sequence would suggest a bidirectional strategy of transcription as 
proposed for CLV and tomato golden mosaic virus. Nine inverted repeat 
sequences have been detected; 3 of the hairpin s'ructures formed are in 
noncoding regions and could be involved in the regu2 ation of transcription
and/or replication. (AS) See also 0188 0205 0217 ueSZ
 

FOD PEST CONTROL AND ENTOMOLOGY
 

0220
 
27633 BECKER, V.0. 
1986. Correct name for the species of Chilozela
 
(Lepidoptera: Pyralidae) whose caterpillars damage cassava in South
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America. Bulletin of Entomological Research 76(2):195-198. En., Sum. En.,

10 Ref., Ii. [Centro de Pesquisa AgropecuAria dos Cerrados, P.O. Box 
70-0023, 73.300 Planaltina-DF, Brasil]
 

Cassava. Entomolog':. Chilozela trapeziana. Brazil.
 

A brief review is given on the taxonomic classification undergone by 
Chilozela trapeziana (Sepp) comb. n. This is the senior 
name for the
 
pyralid whose larvae damage cassava leaves in South America, and Botys

jatrophalis Walker syn. n. and Phlyctaenodes bifilalis Hampson syn. n. 
 are 
Junior synonyms. Illustrations of the adult form and of male and female
 
genitalia are included. (AS)
 

0221
 
28164 BERLINGER, M.J. 1986. Host plant resistance to Bemisia tabaci.
 
Agriculture, Ecosystems and Environment 17(1-2):69-82. En., Sum. En., 68
 
Ref. [Entomology Laboratory, ARO, Gilat Regional Experiment Station, Mobile 
Post, Negev, Israel]
 

Cassava. Resintan.e. Bemisia. Entomology. Israel.
 

Host plant resistance to Bemisia tabaci 
is reviewed and discussed with
 
particular reference to damage, senses of the pest (vision, smell, taste,

contact), distribution, host plant recognition, 
 resistance mechanisms, and 
methods. Breeding programs for resistance in cassava, cotton, and tomato
 
are also discussed. (CIAT) 
 See also 0312 0317 0361 0371
 

F01 Injurious Insects and their Control
 

0222
 
27699 ARLEU, R.J.; FURTADO, M.J.; FANTON, C.J. 
1986. Flutuacao populacional
 
do Eriniiyis ello (L., 1758) em mandioca, no municipio de Linhares, Espirito

Santo. (Fluctuation of Erinriyis ello populations in cassava 
in Linhares,
 
Espirito Santo). Cariacica-ES, Brasil, Empresa Capixaba de Pesquisa

Agropecuirla. Comunicado T6cnico no.45. 6p. Pt., 
 Il. [Empresa Capixaba de
 
Pesquisa AgropecuArla, Caixa Postal 125, 29.1514 Cariacica-ES, Brasil] 

uassava. Erlnnyio ello. Entomology. Insect biology. Brazil. 

A trial was ertabliteled in Lirnhares (Espirito Santo, Brazil) to study 
the
 
fluctuation of Eriflnyis ello populations in cassava using UV light traps. 
Light trapa were checked at 7-day intervals from Nov. 1979 through Aug.
1985. E. ello population peaks occurred in Feb. 1980, Jan. and March 1981,
Jan. 1983, Aug. and Nov. 1984, and March 1985. Higher populations were
 
always observed during the rainy season. In general, the highest peaks are 
expected in January followed by Feb. and March. Light traps were useful to 
reduce E. ello populations and should be set up at weekly intervals between 
Oct. and March and biweekly intervals between April and Sept. A min. of 1 
light trap/10 ha is recommerded. (CIAT) 

0223
 
28161 AYANRU, D.K.G.; SHARMA, V.C. 1986. 
Effects of mite (Mononychellus

tanajoa) and mealybug (Phenacoccus manihoti) infestation on the mineral
 
status of a cassava clone. Agriculture, Ecosystems and Environment 
18(l):73-81. En., 
Sum. En., 24 Ref., Il. [Dept. of Microbiology, Univ. of 
Benin, Benin City, Nigeria] 

Cassava. Mononychellus tanaJoa. Phenacoccus manihoti. Pest damage. Mineral 
content. Roots. Stems. Leaves. N. P. K. Ca. Mg. Ha. Timing. Nigeria.
 

Folithion-sprayed and unsprayed plants of cassava clone TS/U 30395 were 
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evaluated monthly for infestations by mites (Mononychellus tanajoa) and 
mealybugs (Phenacooous manihoti) in plots in Ugbowo, Nigeria. The plants 
were sampled for mature lamina, stem, and tuber parenchyma tissues and 
analyzed for 9 mineral elements: N, P, K, Ca, Mg, Na, Fe, Mn and Zr. 
Conan. of P and K in all the tissues sampled varied from 0.09 to 0.38 and 
from 0.25 to 1.46 percent, reap., and were significantly lower (P less 
than 0.01) in tissues of severely pest-infested (unsprayed) cassava than in 
those of healthy (sprayed) plants. Also, diminished values of Fe, Mn and
Zn in roots and stems, and of Mg and N in leaves of pest-infested plants
were found; however, contents of Ca in all tissues, Mg and Na in roots, and 
N in roots and stems of pet-infested and defoliated plants were 
considerably higher than those in tissues of healthy stands. The
 
physiological bases for the pest-induced 
 elemental conen. imbalances are 
discussed. (AS)
 

0224
 
27660 BLANTON, C.M.; EWEL, J.J. 1985. Leaf-cutting ant herbivory in
 
successional and agricultural tropical ecosystems. Ecology 66(3):861-869.
 
En., Sum. En., 43 Ref., Il. (Dept. of Botany, Univ. of Florida,
 
Gainesville, FL 32611, USA]
 

Cassava. Atta. Leaf area. Pest damage. Analysis. Costa Rica. 

Herbivory by Atta cephalotes was measured in 4 plant communities of 
different complexity in Costa Rica: a monoculture of cassava and 3 diverse 
assemblages, each 1.5 yr old, namely (1) successional vegetation. 
unmodified by the investigators; (2) imitation of succession 
a community

of investigator-introduced species designed to mimic the unmodified 
succession; and (3) enriched succession. a successional vegetation that 
the investigators had augmented by propagule inputs. Each ant colony had 
access to all 4 community types simultaneously. The av. herbivory "ate 
(daily cutting of leaf/square meter of ground, all treatments combined) was 
approx. 150 mg (or 38 square centimeters. In communities with greater L;-, 
structural complexity, and species richness, A. cephalotes cut lower
 
portions of total leaf 
area. Before harvest of the cassava monoculture,

the herbivory rate of A. cephalotes was 87.9 square centimeters/square 
meter/day in the monoculture, 21.4 in the imitation, 14.7 in the
 
succession, and 6.8 in the enriched succession community. These amounts
represented 0.3 percent of total leaf area in the monoculture and a mean of 
0.03 percent of total leaf area in the 3 complex econystems. Cassava, which 
occurred in 3 of the 4 communities, was attacked most heavily (per unit 
leaf area) in the imitation successional cummunity, least heavily in the
 
enriched succession. and at intermediate intensity in the monoculture. In
 
response to loss of their preferred forage (cassava) through harvesting by

humans, the ants cut more leaf tissue in the 3 species-rich communities,
 
especially the imitation. As cassava resprouted in 
 the monoculture, A. 
cephalotes' rate of attack on the 3 diverse treatments returned to 
preharvest levels. A. cephalotes cut only 17 of 332 available plant

species. They cut proportionally more woody than herbaceous species, more 
introduced species than natural colonizers, and species with below-av. 
water contents. Plant relative abundance alone did not determine host plant
selection, but most of the attacked species were cut in proportion to their
 
total leaf area. (AS) 

0225
 
28197 BOUSSIENGUET, J. 1986. Le complexe entomorkage de la cochenille du 
manioc, Phenacoccus manihoti (Hom. Coccoidea Pseudococoidae) au Gabon. 1.
 
Inventaire faunistique et relations trophiques. (The entomophagous insect 
complex of the cassava mealybug Phenacoccus manihoti (Hem. Coocoidea
 
Pseudococcidae) in Gabon. 1. Faunistic review and trophic relationships).

Annales de la Societe Entomologique do France 22(1):35-44. Fr., Sum. Fr., 
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En., 26 Ref., Il. [Facult6 des Sciences, Laboratoire de Zoologie at de
 
Lutte biologique, Univ. 0. Bongo, B.P. 1886, Librnville, Gabon]
 

Cassava. Phenacoccus manihoti. Predators and parasites. Gabon. 

A review of the known natural enemies of Phenacoccuo manihoti in equatorial
Africa is presented. The indigenous entojopihagous insects of this cassava 
peat were collected in Gabon during 3 yr. The occurrence of 2 primary
parasites, 4 hyperparasitez, 9 predators, and 8 parasites of predators isreported and their relationships are defined. Data are given on their
 
relative abundance 
 a3 vell as on their period ;)f occurrence and rates of 
parasitisa. The abundance and the importance of hyperparasites and of 
parasites of predators are reported. (AS)
 

0226

28181 E4EHUTE, J.K.U. 1986. A review of pesicivde usage in the control of 
cassava mealybug, Phenacoccus manihoti Matile-Fcrrero (Pseudococcidae) and
 
green spider site, Mononychellus taiaJoa Bondar (Tetranychidae). Umudike,

Umuahia, Nigeria, National Root Crops Research Institute. 12p. En., Sum.
 
En., 21 Ref. Paper presented at the 19th 
 Annual Conference of EntomologIcul
Society of Nigeria, Ile, Ire, 1986. [National Root Cvops Research Inst., 
Umudike, Nigeria. I 

Cassava. Phenacoccus manihoti. Mono ychellus tanajoa. Insect control. Mite 
control. Insecticides. Nigeria.
 

The history and status of 2 impoitant pests, Fhenacoccus manihoti and 
Mononychellus tanajoa, in the cassava 
belt of Africa are brLefly outlined.
 
Results cf some pesticide expt. to control P. manihoti and M. tanajoa are 
highlighted. Generally, yields obtained in chemically treated plots were
 
not :oignificantly better than yields in untreated plots. On this basis, and 
taking into account the hig, costs and risks involved, it is concluded
 
that the emphasis placed on pesticide use to control both pests should be 
reconsidered. Pestiide use, however, could be recommended for exptl. and
 
commercial farms. (AS)
 

0227
 
27623 LAL, S.S. 1983. 
Field evaluation of certain insecticides against

white grub, Leucopholis coneophora Burm. attacking cassava. Madras
 
Agricultural Journal 70(8):556. En., 2 Ref. [Indian Agricultural Research 
Inst., Regional Station, Ka]yanpur, Kanpur 208024, India] 

Cassava. Leucopkholis coneophora. Insecticides. Field experiments. India. 

Nine insecticides were evaluated 
as duet or granular formulations at 1.5 kg
a.i./ha in Chomady (Kerala, India) against Leucopholis coneophora in plots
of cassava cv. Burma. Insecticides were sol incorporated at planting.
Carbofuran and pho'ate provided max. protection against the pest (98.1
and 94.4 percent plant survival). Based on survival percentage of plants
the insecticides were ranked as follows: carbofuran = phorate better than 
quinalphos better than lindane better than disulfoton better than Sevidol 
better than parathion better than carbaryl better than ethoprop better than 
control. (CIAT)
 

0228

27695 URIAS L., 
M.A. 1986. Efecto de la temperature y de insecticidas sobre
 
el parasitismo y desarrollo de enemigos naturales del gusano de cuerno 
Erinnyis ello (L.). (Effect of the temperature and insecticides on 
parasitism and development of natural enemies of the cassava hornworm 
Erinnyis ello). Tesis Mag.Sc. Chapinge, Mxico, Colegio de Postgraduados. 
115p. Es., Sum. Es., 54 Ref. 
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Cassava. Erinnyis ello. Predators and parasites. Biological control. 
Insecticides. Temperature. Colombia.
 

Parasitism and development of Trichogramma exiguum and Telenomus sphingis 
were evaluated at different temp. to determine their rates and threshold 
temp. of development as well as the heat requirements of each one. The 
approx. duration per generation, net reproduction rate, and inherent 
multiplication capacity were determined at each tamp. The effect of ethyl
parathion. tri hlorfon, difluberzuron, and Bacillus thuringiensis on the 
development of ooth species was also evaluated, as well as the effect of 
these insecticides on the adults of both species and adults and pupae of 
Apanteles congregatus. A simple methodology to rear A. congregatus was 
attempted. rive replications each were carried out with 6 T. sphingis 
females and 10 T. exiguum females. Individual females were confined in
 
plastic jars and fed daily with frash eggs of the pest. T. exiguum 
 .:as 
tested at 20.0, 25.0, and 30.0 degrees Celsius and T. sphingis at ti,! ame 
temp. plus an additional one at 32.5 degrees Celsius. The insecticides were 
applied to Erinnyis ello eggs before and after being parasitized. Some of 
the females were confined to parasitize E. ello eggs without insecticide. 
The product was contact applied to adult tarsi. T. exiuim females were
 
more productive at 25 and 20 degrees Celsius. At 25 d.rj!-ees Celsius 9? 
prcent of them parasitized whereas at 20 degrees Celsiu- only 66 percent

(av. of 4.2 and 2.5 eggs, resp.). Sex ratios were more favorable at 25 and 
30 degrees Celsius (7.4 and 7.6 females/male, resp.) than at 20 degrees 
Celsius (1.5). Regarding T. sphingis, the highest productivity was 
obtained at 25 and 30 degrees Celsius; at these temp. 100 and 76.7 percent 
of the females parasitized, reap., with 5.9 and 6.2 parasitized
 
eggs/female. The sex rqtio remained unchanged. Ti. highest development rate 
of T. exiguum and T. sphingis oncurred at 30.0 de&,aes Celsius, the min. 
threshold at 13.5 and 14.2 degrees Celsius, resp., and the physiological
 
period of 95.6 and 123.1 degrees-days, reap. No max. threshold was 
obtained for T. exiguum, but that of T. sphingis was of 30 dejree3 Celsius. 
The optimal population growth for both species was obtained at 25 degrees 
Celsius. At each temp. the rm value was higher for T. exiguum. Ethyl 
parathion and trichlorfon inhibited parasitism and affected the longevity
 
and productivity of T. exiguum and T. sphingis; they also 'ffected the 
development of parasitoides inside the eggs. Difluberzuron and trichlorfon 
affected the parasitic action of females from eggs before and after being 
parasitized; B. thuringiensis had no negative effects or,any of the 
paraueters studied. When insecticides were applied to eggs that were 
previously parasitizeu, 80 and 70 percent of the eggs produced no adults in 
treatments with parauhion and trichlorfon, resp., in T. exiguum compared
with 96 and 91 perocnt in T. sphingis. Parathion and trichlofon were the 
most toxic for adults of both species. The rearing of A. congregatus was 
feasible when adults of the parasite were maintained aln0b ist-instar 
larvae of the pest in wooden cages with I cassava plant (25 degrees Celsius 
and 75 percent RH during 24 h). (AS (extract)-CIAT) See also 0195 0205 
0217 0230 

F02 Rodents and other Noxious Animals
 

0229 
28315 LIN. Y.M.; CHEN, P.Z. (Preliminary observations on Stethorus 
(Allostethorus) parapauperculus). Natural Enemies of In-ects 6(3):126-128. 
Ch., 3 Ref., Il. 

Cassava. Predators and parasites. Tetranychus urtieae. China.
 

In 1981 Stethorus parapauperculus was observed preying on Tetrarnychus
 
urticae infecting cassava. Its biology is described. (CIAT) 
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000 GENETICS AND PLANT BREEDING 

G01 Breeding, Germplasm, Varieties and Clones, Selection
 

0230
 
26852 DE LANNOY, 0. 1984. Elementa de bases pour un programme
 
d'amelioration du manioc au Senegal. (Basic elements for a cassava
 
improvement program in Scncgal). Dakar, Senegal, Ministere de la Recherche 
Scientifique et Technique. Institut Senegalais de Recherches Agricoles. 
4
6
p. Fr., Ii.
 

C : nva. Cassava programs. Plant breeding. Germplasm. Cultivars. Plant
 
detelopn.ant. Propagation. Cuttings. Rooting. Planting. 
 Nutritive value.
 
Composition. Roots. Root productivity. Cassava African mosaic virus.
 
Phenacocus manihoti. Resistance. Senegal.
 

The general situation of cassava cultivation in Senegal is described and 
the main results are given of research carried out to date on the 
establishment of a basic collectior, development of the aerial part,
influence of physiological age of cuttings and their position, 
characterization of var., chemical composition and nutritive value,
 
incidence of mosaic or, cassava growth 
 and yield, and genetic improvement.
Conclusions and recommendations are given regarding the selection of 
resistant var. and the use of appropriate cultural techniques for the 
control of CAMDand mealybugs, as well as biological control measures and 
measures against drought. (CIAT)
 

0231
 
28118 NO, S.Y.; HAHNf,S.K. 1986. Application of tissue culture to tuber 
crops at IITA. In Inter-Center Seminar on International Agricultural
Research Centers and Biotechnology, Manila, Philippines, 1984. 
Biotechnology in international agricultural research. Manila, International 
Rice Research Institute. pp.29-40. En., Sum. En., 30 Ref., Il. 
[International Inst. of Tropical Agriculture, Oyo Road, P.M.B. 5320, 
Ibadan, Nigeria]
 

Cassava. Biotechnology. Apical meristems. Plant tissues. Tissue culture. 
Germplam. Nigeria.
 

The 5-yr tissue culture research at the International Institute of Tropical
Agriculture (Ibadan, Nigeria) is summarized. Meristem culture has beer,
u~ed to eliminate disease in tuber crops: disease-free plants can be 
distributed in vitro to requesting national programs. Disease-free cassava 
has been distributed to over 30 countries in Africa. Arrangements for in 
vitro tuber, crop germplasm exchange are described. (AS (extract)) 

0232
 
28120 SUBENI; ANWARI, M.; SIEMONSMA, J.S. 1986. Germplasm catalogue cassava 
(Manihot esculenta Crantz). Indonesia, Malang Research Institute for Food
Crops. Agriculturai Technical Cooperation Indonesia-The Netherlands ATA 272 
Project. 20p. En., Il.
 

Cassava. Germplasm. Identification. Indonesia. 

An updated (Nov. 1986) catalog of the cassava germplasm collection of the 
Malang Research Institute for Food Crops (Indonesia) is presented. The 
registration data for 106 accessions of the bank and standa.,d evaluation 
data of 91 accessions of the collection are tabulated. Registration data 
covers the basic information on registration date, registration no., 
country of origin, parents, duplicates, and additional data on the 
collection site. The standard evaluation data covers 25 records related to 

18 



their identification and morphological and agronomic descriptors. (CIAT) 

See also 0200 0208 0290 0311 0349 0353 0357 0360 0380 

HOO NUTRITION See 0269 0275 0361 0371 

101 Cassava Foods and Nutritive Value
 

0233
 
27632 ARIHANTANA, 1%.; BUCKLE, KA. 1986. Effect of non-enzymic browning,
starch and sugars ti total cyanide determination in cassava by an enzymic 
assay. Journal of lood Technology 21(2):189-197. En., Sum. En., 16 Refs. 
[Dept. of Food Science & Technology, The Univ. of New South Wales. P.O. Box 
1, Kensington, New South Wales 2033, Australia] 

Cassava. Cassava starch. Fermented products. HCN content. Analysis. Cassava 
products. Enzymes. Australia. 

Maillard (nonenzymic) browning pigments and gelatinized starch' interfered 
in the "ssay of total cyanide in cassava products by an alkaline picrate
enzymic method. Interference from browning pigment- in cyanide 
determinations was overcome by adding charcoal fcllowed by filtration. 
while gelatinized starch was precipitated by the addition of ethanol. 
Glucose, fructose, and maltose but not sucrose also interfered in the assay 
and produced high total cyanide recults. A more specific reaction than 
alkaline picrate is still required for free cyanide estimations in cassava 
products. (AS)
 

0234
 
28195 DUYILEMI, B.O. 1986. Food plants of Nigeria. Journal of Biological 
Education 20(l):13-14. En.. 7 Ref. I. (Ondo State College of Education 
PHB.250. Ikere-Ekiti. Nigeria]
 

Cassava. Composition. Gari. Foofoo. Nigeria. 

Examples of tropical tuber crcps (among them, cassava), their chemical 
constituents, and methods of preparation are discussed with a view to 
encouraging practical investigations. In Nigeria. cassava is consumed as 
gari, starch, or fufu. (AS) See also 0242 0253 0261 0271 0277 0283
 
0321
 

H02 Nutritive Disorders in Humans
 

0235
 
26877 AQUARON, .. ; NGUESSI, P. ; BEN ENO, L. ; RIVIERE, R. 1985. La goitre 
endhmique au Cameroun (Provinces de l'Est et du Nord-Ouest). (Endemic
 
goiter in Cameroon; eastern and northwestern provinces). Rovue Francaise 
d'Endocrinol, -ie Clinique Nutrition et Metabolisme 26(6) :537-546. Fr., Sum. 
Fr., En., 2' ef., Ii. [Laboratoire de Biochimie M6dicale et INSERM U 38, 
Facult6 de M6dicine, 27, bd Jean-Moulin, 13385, Marseille Cedex 5, France]
 

Cassava. Toxicity. Clinical manifestations. Endemic goiter. Maps. Human 
physiology. Iodine. Roots. Leaves. HCN content. Cameroon. 

A survey on 142 and 358 goitrous subjects, conducted reasp., in eastern and 
northwestern provinces of Cameroon, showed that the low I intake was the 
main factor in endemic goiter development in these 2 endemic areas by 
measuring urinary I cxcretion in 43 goitrous subjects. Determination of I 
In water and in some foods (cassava, salt) gave an estimate of the daily I 
intake between 40-80 micrograms, values lower than normal daily I intake 
(100-150 micrograms, recommended by the World Health Organization in 1979.
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The fa',orable effect on SCN, which are produced from hepatic detoxication
of cyanide (cassava), has been shown by the determination of salivary SCN. 
(AS) 

023626876 ASSAN, R. ; BOUKERSI, H. ; CLAUSER, E. 1984. Cassava panreatitis in 
western Europe. Lancet 2(8414):1278. En., 10 Ref. [Diabetes Dept., Hospital

Bichat, 75018 Paris, France]
 

Cassava. Malnutrition. Toxicity. Clinical manifestations. Panoreatitis.
 
Diabetes mellitus. France.
 

Calcifying pancreatitis due to malnutrition and feeding on nonpurified 
cassava and causing diabetcs mellitus in large parts of tropical Asia,
Africa, and South America i s reported. This syndrome 
 has also been observed
in clinics in Europe. Of 40 adult- diabetics admitted to hospitals becauseof chronic pancreatitii, 9 iad consumed cassava for 10-20 yr, at a rate of3-10 meals/wk. Clinical features of these patients are discussed. Thediabetes was poorly controlled and insulin was required in all cases.
Ooitre, parotid hypertrophy, ataxic neuropathy, and the cyanotic hue of thelips, as described in the typical tropical cassava syndrome, were notobserved. It is recommended that chronic cassava intoxication be kept in

mind when investigating a diabetic 
patient from cassava-consuming 
countries. (CIAT)
 

0237
26885 MoMILLAN, D.E.; GEEVARGHESE, P.J. 1979. Dietary cyanide and tropical
malnutrition diabetes. Diabetes Care 2(2):202-208. En., Sum. En., 39 Ref.,
 
Il.
 

Cassava. Malnutrition. Toxicity. Diabetes. Clinical manifestations.
 
Cyanides. Laboratory animals. Human 
 physiology. 

Although 2 categories of diabetes are recognized in the temperate zone,

ketosis-prone diabetes requiring insulin and diabetes not requiringinsulin, another unique type of diabetes occurs in the tropics. It nas 2forms, both different from either form of temperate zone diabetes. Type J

and pancreatic 
diabetes are both characterized by youth onset, antecedentmalnutrition, substantial insulin requirement, and resistance to ketosis.In the tropical countries where they are found, both forms are associatedwith specific dietary practices, including a nutritionally marginal protein
intake. The close association with low protein intake distinguishes this
form of diabetes from that occurring in North Am, rica, Europe, and
Oceania. The geographic distribution of malnutrition diabetes, in addition
to being limited to the tropics, coincides regularly with the consumption
of cassava or other foods that contain cyanide-yielding substances.
Ingested cyanide is normally detoxified, principally, by conversion to SCN.

ThiL detoxification requires 
S. derived principally from amino acid
 
sources. 
 Studies in the rat indicate a remarkeble ability to detoxify
ingested cyanide, a reduction in urinary SCN eycretion when protein intake

is lowered (especially during growth), 
 production of marked hyperglycemia

by either oral or parenteral cyanide, and the development of cyanosis and
epidermal changes when there is prolonged uxposwe to cyanide. both theassociation of malnutrition diabetes with food cyanogens and lab. 
observations support a role for cyanide in its pathogenesis. (AS) 

0238
27651 VANNASAENO, S.; VICHAYANRAT, A.; NITIYANANT, W.; TANDHANAND, S.
1982. Diabetes mellitus in the tropics: a case with pancreatic

calcification and chronic cassava toxicity. Journal theof Medical
Association of Thailand 65(6):330-332. En., Sum. En., 11 Ref., Il. [Dept. 
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of Medicine, Faculty of Medicine, Siriraj Hospital, ahidol Univ., Bangkok 
10700, Thailand] 

Cassava. Toxicity. Diabetes mellitus. Clinical manifestations. Human 
physiology. Thailand.
 

A case of youth-onset diabetes with pancreatic calcification and goiter was 
reported in a Thai woman aged 22. The history of prolonged consumption of
 
fresh cassava roots without associated protein malnutrition suggests that 
cyanogenic glycoside from cassava may be the cause of pancreatic damage and 
goiter in this patient. (AS) 

H03 Animal Feeding 

0239
 
27621 GERPACIO, A.L.; PASCUAL, F.S.; QUERUBIN, L.J.; VERGEL DE DIOS, A.F.; 
MERCADO, C.I. 1978. Evaluation of tuber meals as energy sources. 1. Sweet 
potato- and cassava-based rations for broilers. Pnilippine Agriculturist 
61:395-410. En., Sum. En., 11 Aef., II. 

Cassava. Cassava meal. Nutritive value. Chicks. Feeds and feeding. Feed 
constituents. Digestibility. Food energy. Animal nutrition. Philippines.
 

The performance of 2 wk.-old birds fed with rations containing sweet potato
 
or cassava root meals at 0, 25.0, 37.5, and 50.0 percent levels in the 
rations (0, 50, 75, and 100 percent replacement of maize) to 6 wk. of age 
were studied. Parameters used were feed intake, wt. gains, feed efficiency,
 
dressing percentages, and digestibility or availability of the major
 
nutrients (DM, fiber, protein, energy). Response to CM substitution was 
very favorable for all parameters, except for a depression in feed intake 
at the 50 percent level which caused a significant decline in 6-wk. body
 
wt. Performance of birds fed with sweet potato, especially at the higher 
levels, was less satisfactory as compared with cassava and/or 50 percent 
maize. Supplementation with 0.1 percent lysine and 0.1 percent met. further 
improved DM digestibility, crude fiber digestibility, ME, and metabolizable
 
protein of cassava-based rations. (AS (extract))
 

0240 
28342 OKEKE, D.C.; OJI, U.I.; UBA, F.N. 1986. Maize replacement values of 
cassava peels in the diet of growing rabbits. Beitrage zur Tropischen 
Landwirtschaft und Veterinarmedizin 24(2):221-226. En., Sum. En., De., Ru.,
 
Fr., Es., 8 Ref. [Dept. of Animal Science, Faculty of Agriculture, Univ. of 
Nigeria, Nsukka, Anambra State, Nigeria] 

Cassava. Cortex. Rabbits. Feeds and feeding. Uses. HCN content. 
Detoxification processes. Drying. Silage. Dietary value. Animal nutrition.
 
Nigeria. 

In a feeding expt. with 48 growing New Zealand rabbits carried out for 56 
days, maize was replaced by 15, 30. and 45 percent cassava peel meal. The 
addition of up to 30 percent meal from ensiled peels or 15 percent from 
sun-dried peels gave live wt. gains similar to those of the control group. 
From 30 percent on, sun-dried peel meal affected the feed uptake, and the 
content of SCN in the serum increased. Kidney wt., liver wt., and liver fat
 
were also affected. Sun-dried cassava peel meal can be included up to 15 
percent and ensiled cassava peel meal up to 30 p--(,ent into the feed 
ration, provided that the diet is eufficiently fortified with met. or fish 
meal. (AS) 
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0241
28179 OKEKE, J.E. 1986. Alternative uses of cassava in view of anticipated
increased production. Umudike, Nigeria, National Root Crops ResearchInstitute. lop. En., Sum. En., 16 Ref. Paper presented at the 4th JointNAFPP Workshop, Ibadan, Nigeria, 1986. [National Root Crops Research Inst.. 
Umudike, Umuahia, Nigeria]
 

Cassava. Uses. Animal nutrition. Swine. Poultry. Cassava starch. Nigeria. 

The importance of cassava in the dcmestic economy of Nigeria is examined itthe light of a fluctuating production trend. Two alternative uses, asanimal feed (swine and poultry) and as industrial starch, are described anc
their implications on fresh root supply are analyzed. A deficit in supplyfor human consumption exists while competition from animal feed and
industrial starch imposes higher production targets. The potential of the 
crop assures adequate national output upon increased research support for 
efficient production technologies. (AS)
 

0242
26889 PIRIE, N.W. 1986. Cassava toxicity. Lancet 1(8480):561. En., 4 Ref.

[Rothamsted Experimental Station, Harpenden, Herts AL5 2JQ, England] 

Cassava. Toxicity. Detoxification processes. Cassava leaves (vegetable).
 

Wherever cassava is used as a main source of energy, it would be sensible
 
to use 
the protein in the leaves. Evidence for 200 g of leaves/per capita
eaten daily in Zaire is firm, and such an amount should supply 5-10 g
protein daily. Despite the chronic fuel shortage in regions where cassavaIs grown, prolonged boiling is the usual method of removing HCN, but HCN 
and its precursors are soluble in water. There is no reason to think that
more fuel would be used if the leaves were boiled briefly in a considerable
vol. of water, squeezed by hand, and boiled again. The 2nd cooking waterwould be discarded also. Negligible HCNwould probably remain, though this
assumption needs exptl. verification. Minerals, vitamin C, and the B
vitamins would be removed, but protein and beta-carotene (provitamin A)
would remain in the boiled leaf. An alternative procedure would be pulping

and pressing, and then curdling the expressed juice 
 to make edible leafprotein. Unfortunately, yields from cassava leaves, taken when the tubers are harvested, have been smaller than from many other species of leaf.Perhaps cassava var. will ba found from which leaf protein extraction is 
more satisfactory. As a result of encouraging feeding expt. in India,
Nigeria, and Jamaica, leaf protein is now in small-scale but regular use in

5 or 6 countries. (Full text)
 

0243

26890 RAJANGAM, R.K.; VENKATAKRISHNAN, R. 1985. Metabolizable energy ofthippi for poultry. Cheiron 14(5):278-279. En., 4 Ref. [Dept. of Animal 
Nutrition, Madras Veterinary College, Madras 600 007, India] 

Cassava. Waste utilization. Feeds and feeding. Poultry. Food energy. Animal
 
nutrition. India.
 

The MEvalue of thippi, a by-product of the cassava starch industry, was
biologically assayed employing growing chicks and was found to be 120
 
kcal/g DM. (CIAT)
 

0244
26857 TEWE, 0.0. 1985. Protein metabolism in growing pigs fed corn or 
cassava peel based diets containing graded protein levels. Research inVeterinary Science 38(3) :259-263. En., Sum. En., 13 Ref. (Dept. of Animal
Science, Univ. of Ibadan, Ibadan Nigeria] 
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Cassava. Cortex. Uses. Swine. Proteins. Feeds and feeding. Animal
 
physiology. Animal nutrition. Nigeria. 

Sixty-four Largo White x Landrace weanling pigs were randomly allotted to 8 
treatments in a 2 x 4 factorial arrangement. The 2 dietary variables were 
cassava peel (0 and 40 percent) and CP (20. 15, 10, and 5 percent). Total 
serum protein concn. was significantly (P le-ts than 0.01) reduced by
 
protein deficiency and by its interaction with cassava peel. The multiple 
coefficient of determination (R(2)) showed that protein intake was the 
primary factor determining changes in serum protein. R(2) values for
 
cyanide intake (independent variable) on serum protein (dependent variable) 
increased from day 30 to 90 of the trial. Serum urea was increased on the 
5 percent protein diets on days 60 and 90 of the trial. The R(2) values for
 
cyanide and protein intake on serum urea concn. increased from day 30 to 90
 
of the trial. Serum creatinine increased (P less than 0.05) on the 5 
percent protein diet on day 90 of the trial. The R(2) value for the effects 
of protein intake on serum creatinine was higher than for cyanide intake on 
days 30 and 90. The results confirm the progressive and pronounced effectc 
of long-term cyanide intake on serum nitrogenous metabolites in pigs 
consuming between 110-120 ppm HCN, especially in diets containing 10 
percent or less protein. (AS) 

0245
 
27652 YUSOFF, S.M. 1985. Feeding value of palm kernel cake for growing
 
heifers. Kajian Veterinar 17(1):49-54. En., Sum. En., Hal., 9 Ref. (Inst.
 
Haiwan, Kluang, Johor, Mlaysia] 

Cassava. Cassava cnips. Uses. Feeds and feeding. Animal nutrition. 
Supplements. Cattle. Malaysia.
 

A trial was conducted to determine the optimum combination of urea, cassava 
chips, and palm kernel cake in supplementary rations for growing Sahiwal-

Friesian heifers. The rations were (1) 4 percent urea plus 94 percent
 
cassava chips, (2) 3 percent urea plus 75 percent cassava chips plus 20
 
percant palm kernel cake, (3) 2 percent urea plus 56 percent cassava chips
 
and 40 percent palm kernel cake, (4) 1 percent urea plus 37 p rcent
 
cassava chips plus 60 percent palm kernel cake. These rations were given at 
2 kg/enimal/day to the animals with Pennisetum purpureum eL0Panicum maximum 
ad libitum. Animals given 4 percent urea in their feeds with no palm kernel 
cake performed the po.,rest in daily gain and feed efficiency. Heifere given 
up to 3 percent urea -epplementation performed similarly well. It can be 
concluded that growing (,elfers need some protein supplementation in their 
daily rations for max. performance and are able to tolerate up to 3 percent 
urea supplementation in their rations. (AS) See also 0267 0289 0292 
0322
 

H04 HCUNToxicity and Detoxification
 

0246 
27606 AYERNOR, G.S. 1985. Effects of the retting of cassava on product 
yield and cyanide detoxication. Journal of Food Technology 20(1):89-96. 
En., Sum. En., 18 Ref., Il. [Dept. of Food Science & Technology, Univ. of 
Nigeria, Nsukka, Nigeria] 

Cassava. Detoxification processes. Steeping. Cultivars. Starch content. 
Sugar content. Fiber content. Dry matter. Roots. Productivity. HCUNcontent.
 
Cyanides. Nigeria. 

A traditional processing technique, referred to as retting, that effects
 
cyanide detoxication in cassava products was investigated. Cassava retting 
is d technique of long soaking of cassava roots in water to effect the 
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breakdown of tissues and extraction of the starchy mass. A simulation ofthe technique, followed by sun drying, showed that loss of starch and
soluble components caused an apparent rise in percent crude fiber in theproducts. The rise in percent fiber and root peel :pulp ratio showed an
inverse relationship with product yield. The technique of retti.8 followed
by sun drying removed up to 98.6 percent of initial cyanide in the roots,the av. cyanide content of the product being 6.9 ppm; this is over 20-fold 
more efficient than simp.e sun drying. (AS)
 

100 PROCESSING, PRODUCTS AND USES See 0199 0331 0344 0350 

101 Cassava Starch and its Properties
 

0247

27612 CEREDA, M.P. 1985. Avaliacao da qualidade da ftcula fermentada
 
comercial de mandioca (polvilho azedo). 
1. Caracteristicas viscogrAficas 
e
absorcao de agua. (Quality evaluation of commercial fermented cassava

starch. 1. Viscosity 
 and water absorption characteristics). Revista
Brasileira de Mandioca 3(2):7-13. Pt., 
Sum. Pt., En., 14 Ref., 11. [Depto.

de Tecnologia dos Produtos AgropecuArios, Faculdade de Ciencias
Agronamicas, Univ. Estadual de Sao Paulo, Campus de Eotucatu, 18.600 
Botucatu-SP, Brasil] 

Cassava. Cassava starch. Fermented products. Viscosity. Analysis. Brazil. 

Twelve samples of furmented cassava starch from traditional producing

states of Brazil were analyzed to determine a quality index for the

commerclal product. Water absorption tests were carried 
 out and the MC and
Bostwick consistency of the pastes were determined. Brabender viscograms ofpastes of 8 percent (wt./vol.) enabled the distribution of samples in 3
 
groups according to their rheological properties. The results were compared
in order to find a water absorption index; this 
allows industrial yields in
the confectionary products to be assessed. None of the analyses showed
indexes of satisfactory correlation, or 
showed any relation to the
 
production site. (AS)
 

0248

27611 CEREDA, M.P. 
1985. Avaliacao da qualidade da f6cula fermentada
 
comercial de mandioca. 2. Caracteristicas fisico-quimicas e absorcao de
 
ague. (Quality evaluation of commercial fermented cassava starch. 2.

Physical and chemical traits and water 
absorption). Revista Brasileira de

Mandioca 3(2):15-20. Pt., 
Sum. Pt., En., 11 Ref. [Depto. de Tecnologia dos
Produtos AgropecuArlos, Faculdade de Ciencias Agronomicas, Univ. Estadual

de Sao Paulo, CaLpus de 
 Botucatu, 18.600 Botucatu-SP, Brasil] 

Cas.a~a. Cassava starch. Fermented products. Analysis. Water content. Fiber 
content. Ash content. pH. Brazil. 

Twelve c~mmerial samples of fermented cassava starch from 3 
traditional
 
producer states of Brazil (Sac Paulo, Minas Gerais, and ParanA) wc;re
analyzed for moisture, fiber, ash, titrable acidity, and water absorption,
in an atteipt to provide an index to evaluate industrial yields. An easily

determined paraweter to water absorption was also sought. As a standard,the physicothemical results previously obtained with a fermented cassava
starch that thowed high water absorption and good biscuit yields were

used. The analyses of variance showed high standard deviation and onlytitrable acidity and moisture were related to water absorption with low r
values. Characteristics did not differ among sites. The only sample that
showed 3 characteristics related to high industrial yields (water

absorption, fiber, and titrable acidity) was no. 11 from Sao Paulo. (AS) 
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0249
 
27610 CEREDA, M.P.; BONASSI, I.A. 1985. Avaliacao da qualidade da f6cula 
fenmentada comercial de mandioca (polvilho azedo). 3. Acidos organicos e 
absorcao de fgua. (Quality evaluation of commercial fermented cassava 
starch. 3. Organic acids and water absorption). Reviota Brasileira de
 
Mandioca 3(2):21-30. Pt., Sum. Pt., En., 19 Ref., Ii. [Depto. de Tecnologia

dos Produtos Agropecurios, Faculdade de Cienioas Agronomicas, Univ. 
Estadual de Sao Paulo, Campus de Botucatu, 18.600 Botucatu-SP, Brasil] 

Cassava. Cassava starch. Fermented products. Analysis. Brazil. 

Twelve samples from 3 Brazilian states that traditionally produce fermented 
cassava starch were analyzed to determine a quality index for the 
commercial product. Essays of water absorp.iot: were made in a Brabender 
farinograph and the ratio of organic acids was determined by gas 
chromatography. Acetic, propionic, valeric, butyric, and lactic acids were 
found; isobutyric and isovaleric acids were not detected. The results 
varied greatly; however, lactic acid prevailed in the samples from Minas 
Oerais. In the samples from Sac Paulo and Paran6, the acids had a more
 
proportional distribution, although lactic acid was prevailing, followed by
acetic and butyric acids. All the samples showed significant correlation 
between the lactic and acetic or between the butyric and valeric acids. The 
water absorption essays showed no satisfactory correlation with any of the 
other analyses. The amount of organic acids seemed to be less important
than its proportion in the samples. Among the 5 samples that showed water 
absorption values above 75 percent, 4 showei more than 90 percent lactic 
acid and less than 7 percent acetic acid. Under these conditions, the 
amount of lactic acid seemed to be a good index for evaluating water 
absorption capacity by fermented cassava starch. (AS) 

0250 
28145 CEREDA, M.P. 198 Oeterminacao da viscosidade em f6cula fermentada 
de mandioca (polvilho L- do). (Determination of viscosity in fermented 
cassava starch). Bole Am da Sociedade Brasileira de Ciernia e Tecnologia de 
Alimentos 17(l):15-24. Pt., Sum. Pt., En., 10 Ref., If. [Depto. de 
Teonologia dos Produtos AgropecuArios, Faculdade de Ciencias Agronomicas, 
UNESP, Caixa Postal 237, 18.600 Botucatu-SP, Brasil] 

Cassava. Cassava starch. Fermented products. Viscosity. Analysis. Brazil. 

A modification of the classical Mazurs method for the determination of the 
rheological properties of starch pastes vas proposed for the determination 
of the characteristJcs of fermented cassava starch, known in Brazil as 
polvilho azedo. Properties determined using this modified method were 
compared with those reported in the literature. Canon. (dry wt./vol.) of 4,
6, 8, and 10 percent were used. Best results were obtained with a coneh. of 
8 percent with the max. temp. of 90 degrees Celsius maintained for 3C min.
 
(AS) 

0251 
28147 CEREDA, M.P. 1983. Padronizacao para ensaius de jualidade da f6cula 
de mandioca fermentada (polvilho azedo). 2. Ensaios de absorcao de Agua.
(Standardization of quality tes.;s for fermented cassava starch. 2. Water 
absorption tests). Boletim da Sociedade Brasileira de Cicincla c Tc,3nogia
de Alimentos 17(3):297-304, Pt., Sum. Pt., En., 3 Ref., Il. (Facultad de 
Ciencias Agron6micas, Univ. Estadual Paullsta, Campus de Botucatu, Caixa 
Postal 237, 18.600 Botucatu-SP, Brasil] 

Cassava. Cassava starch. Fermented products. Analysis. Brazil.
 

The method used to determine water absorption for wheat flour (Brabender 
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farinograph) was modified so as to be applied to fermented cassava starch,
known as polvilho azedo In Brazil. Two procedures were proposed, based on
commercial methods, to make salty biscuits from this starch. The parameters
used were previously obtained in commercial establishments. The water
absorption as determined by lab. tests was compared with the vol. actually

used in commercial formulations, using the same fermented cassava starah.Although both procedures were shown to evaluate water absorption by the
starch, the one that used boiling water during the whole test showed

results that were closer to 
 the real values of water absorption. (AS) 

0252

26896 SHIN, Y.C. ; LEE, S.Y.; CHOE, Y.K. ; KIM, H.S.; BYUN, S.M. 1986.
Ethanol fermentation of cassava starch pretreated with alkali.
Biotechnology and Bioengineering 28(4):627-630. En. [Dept. of biological

Science & Engineering, Korea Advanced Inst. of Science & TechnoloLy, P.O.
 
Box 150, Chongryang, Seoul 131, Korea]
 

Cassava. Cassava starch. Uses. Ethanol. Fermentation. Timing. Analysis. 

The effects of alkali steeping of starch and the structural changes of

starch granules that take place during 
the process of ethlanol fermentation 
are described. Ten g of 30-mesh particles of air-dried cassava were steepedin 40 ml of 0.2N NaOH at 50 degrees Celsius for 12 h and then enzyme
treated. Subsequently, 0.5 g of compressed baker's yeast (Saccharomyces
cerevisiae, and 8 mg of K2S205 (final concn. of 0.02 percent) were added t3
the mixture, and ethanol fermentation waa carried out for several days at
30 degrees Celsius, after which the ethanol content of the broth was

determined. The optimal alkali concn. fo, the pretreatment was 0.2N and the proper steeping time for increasing sacoharification yield was 12 h. 
Steeping in 0.2N NaOH at 50 degrees Celsius for 12 h was found very
effective. It was suggested that the alkali solution did not hydrolyze
starch molecules but played an important role in the structural changes of

starch granules. These changes were remarkably different between acid andalkali steepings. Alkali steeping produced a complete disruption of starch

particles and this change depended heavily on time and temp. of exposure
and on alkali concn. Max. ethanol production (93 percent) was achieved with

the 0.2N treatment and 3-4 days of fermentation. (CIAT) See also 0255 

102 Uses, Industrialization, Processing and Storage
 

0253

28398 AJIBOLA, 0.0. 1986. Desorption isotherms of gari from 40 degrees
Celsius to 70 degrees Celsius. Journal of Agricultural Engineering Research
35(3):207-210. En., Sum. En., 8 Ref., Ii. [Dept. of Agricultural 
Engineering, Univ. of Ife, Ile-Ife, Nigeria]
 

Cassava. Gari. Analysis. Water content. Processing. Nigeria. 

Desorption equilibrium MC of gari were determined at 40, 50, 60, and 70degrees Celsius over a range of RH from 11 to 82 percent. A nonlinear least squares regression program was used to fit 5 desorption isotherm models tothe exptl. data. The min. standard error of estimate of equilibrium MC (0.7
percent) was obtained by using the Modified Halsey model. The min. standard 
error of estimate of equilibrium RH (4.3 percent) was obtained by using
the Chen Clayton model. (AS)
 

0254
 
28149 BEST, R.; ALONSO, L.; LEON G., A. 1986. Procesamiento de la yuea pars
pequelos productores: adaptaci6n y mejoramiento de una mAquina picadora de yuca para el use de cooperativas de agricultores. (Cassava processing for
small farmers: adaptation and improvement of a cassava chipper for use by
 

26 



farmer associations). Cali, Colombia, Centro Internacional de Agricultura

Tropical. 20p. Es., Sum. Es., 10 Ref., ii. [CIAT, Apartado A6reo 6713,
 
Cali, Colombia]
 

Cassava. Small-scale processing. Small-scale equipment. Casuava chips. 
Colombia.
 

Research work carried out at the commercial plant level and at the exptl.

level to improve the design and utility of the Thai-type cassava chipper is
 
described. The evaluation of 3 other types of cassava chipper (Malaysian,
Colombian, and Brazilian) is presented; they are compared in terms of their 
mechanical performanc., and the drying characteristics of the chips 
produced. It is concluded that the Thai-type cassava chipper can be used in 
the natural cassava drying plants of the Colombian Atlantic Coast. The 
Malaysien- and Brazilian-type chippers did not offer advantages as 
to
 
greater capacity, lower costs, or greater dehydration efficiency. The 
Colombian-type blade can be easily adapted to 
the existing chippers; the
 
drying efficiency would be improved due to the uniform chips. (CIAT)more 

0255
 
27609 CEREDA, M.P.; BONASSI, I.A.; BRASIL, O.G.; MATSUI, E. 1985. Ensaios 
de fsrmentacao da f6cula de mandioca em diferentes condicoes de cultivo.
 
(Fermentation of cassava starch under different cultivation conditions). 
Revista Brasileira de Mandicoa 3(2):69-81. Pt., Sum. Pt., En., 22 Ref., Il.
 
[Depto. de Tecnologia dos Produtos AgropecuArios, Faculdade de Cienias 
Agron6micas, Univ. Estadual de Sao Paulo, Campus do Botucatu, 18.600
 
Botucatu-SP, Brasil]
 

Cassava. Cass-va starch. Fermentation. Fermented products. Analysis. 
Brazil. 

It was confirmed that starch fermentation occurs in both open and closed 
conditions. In open conditions, 0 content was reduced, favoring 
microaerobic conditions the 1st days. In essays conducted with stertle
 
substrates, both conditions produced natural fermentation. In closed
 
conditioits, it was possible to measure and identify the gases. Gas
 
production was 
greater in shake cultures than in non-shake ones, but in
 
both the composition changed along the fermentation process (17 days). High 
correlation values were found for H2/N2, H2/C02, N2/C02, N2/02, and N2/Ar.
 
Acetic, propionic, isobutyric, and valeric acids were found; no lactic
 
acid was detected. Total acidity was higher in open than in closed expt.

and in shake than in non-shake ones. In 40 day-fermentation, the pH value 
fell from an av. value of 6.20 (initial) to 3.20 (final). The av. 
titritable acidity value was 0.02 ml NaOH N11O0 ml and the final value from
 
the open expt. wac about twice that of tne closed one. The initial reducing 
sugar values (expressed as mg glucose/100 ml) had an av. of 2.25 mg and at 
the end of the fermentation process, it was undetectable. It seems that 
atmosferic N can be fixed by microorganisms present in cassava starch
 
fermentation. (AS)
 

0256
 
28144 CEREDA, H.P. 1985. Use da f~cula do mandioca como mat6ria-prima
alternativa na fabricacao da cerveja. (Use of cassava starch as an 
alternative raw material for beermaking). Revista Brasileira de Mandioca 
4(1):117-122. Pt., Sum. Pt., En., 9 Ref., Il. [Facultad de Ciencias
 
Agron6micas, Univ. Estadual Paulista, Campus de Botucatu, Caixa Postal 237, 
18.600 Botucatu-SP, Brasil]
 

Cassava. Cassava starch. Uses. Beverages. Fermentation. Analysis. Brazil. 

The proposal for substituting alternative raw materials, such as 
cassava
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starch, for the barley malt used in beermaking, is analyzed. In one processthe starch is saccharified by Discorea dumetorium amylases and the must
aromatized with hop and fermented by traditional agents. Cassava can 

is 

be used as malt complement 
also 

(15-20 percent of total malt) followed bytraditional blending. 
The use of fresh roots has the inconvenience of lowpostharvest conservation; this problem can possibly be overcome by
substituting the cassava starch for malt complements. Good results are
possible since turbidity and off-taste of the finished beer, are avoided.
 
(AS)
 

0257
25;46 CEREDA, M.P. 1983. Padronizacao para ensaios de qualidade da f6cula
 
de mandioca fermentada (polvilho azedo). 
1. Formulacao e prepare debiscoitos. (Standarlzation of quality tests of fermented cassava starch. 1.Biscuit recipes and preparation). 
Boletim da Sociedade Brasileira de
Ciencia e Tecnologia de Alimentos 17(3);287-295. Pt., Sum. Pt., En., 7ef., Il. [Depto. de Teonologia dos Productos Agropecuarios da Faculdade deCiencias Agronomicas, Univ. Estadual Paulista, Campus de Botucatu, Caix-
Postal 237. 18.600 Botucatu-SP, Brasil] 

Cassava. Cassava starch. Fermented products. U-es. Biscuits. Bakery 
products. Brazil.
 

A standard recipe was 
used for making fermerted 
cassava starch biscuits in

order to evaluate the quality of the comercial product. The stages ofpreparatiar, ),e * ,ej material of the cookie sheets, and the shape of
the biscuit were also standardized. 
 The dough was prepared with fermented 
cassava ntarch 
and cassava starch acidified with acetic acid. The 13t doughshowed the ideal firmness for biscuit-making but the second, in spite of
having beer. prepared in the same way 
 as the 1,t. showed a semiliquid
consistency and 
could not be molded. (AS)
 

28137 CEREDA, M.P.; BRASIL, 
0258 

0.G.; FIORETO, A.M.C. 1981. Mierorganiamos comrespiracao resistente ao cianeto isolado- de liquido residual do fecularia.
(Microorganisms with cyanide-resi.tant respiration, isolated from cassavaflour industrial wastes). Phyton (Argentina) 41(1-2):197-201. Pt., Sum.
 
En., 8 Ref.
 

Cassava. Biochemistry. Cassava :starch. Factories. Wastes. Analysis. Brazil. 

T.io yeasts and 2 bacteria with cyanide-resistant respiration were isolatedfrom CF industrial waste. The reopiration measurements of the whole cellswere carried at 30 degrees Celsius in a biological oxygen monitor equippedwith a Clark-type oxygen electrode. KCN was the cytochrumic path inhibitor
and salicylhydroxamic acid was the cyanide-resistant respiration inhibitor.
The yeasts found belonged to the genua Trichosporon (T. cutaneum and T. 
penicillatum). (AS)
 

0259
 
26858 KWATIA, J.T. 1986. 
Casrava: storage, processing and utilization.
Ibadan, Nigeria, International Institute of Tropical Agriculture. 34p. En.,20 Bef., 
11. Paper presented at IIIA-UNICEF Consultation the Promotion of
 
Household Food Production and Nutrition, Ibsdan, Nigeria, 1986.
 

Cassava. Small-scale processing. Small-scale equipment. Drying. Cassava
flour. Costs. Factories. Labor. Socioeconomic aspects. Prices. Africa.
 

The prospects for the successful storage, processing, and utilization of 
cassava in African countries are analyzed. 
The present indigenous

processing technologies available to prevent postharvest losses are 
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described regarding drying and dry products (CF) with or without
 
fermentation, product.s based on fermented cassava dough (e.g., gari), and 
minor processing teenologies (e.g., starch and tapioca). The major problem

in the production of CF and gari using traditional methods is the absence 
of improved technology for drying the chipped or rasped material. Improved
drying technologies are briefly described and illustrated. These include 
solar dryers and convection dryers. The expansion of cassava utilization 
to nontraditional areas is discussed. Its uc for human consumptior, animal 
feed, and industrial products is considered. The use of eassava through
introduction of improved technoiogies into the informal industrial sector
 
and the role women play in this process are discussed. A case study of
 
small-scale CF production in Ghana is described. Recommendations are given

pertaining to cassava processing and utilization in the main cassava
producing countries in Africa. (CIAr)
 

0260
 
26886 NEHRU, C.R.; JAYARAThNAK4 Y. 1985. Field evaluation of some granular
 
insecticides against the Indian mole rat, Bardicota bengalensis Gray.

Planter 61:172-175. En., Sum. En., 10 Ref. [Plant Pathology Division,
 
Rubber Research Inst. of India, Kottayam, 686 009, Kerala, India]
 

Cassava. Uses. Pest control. India. 

An acceptable degree of control of mole rats (Bandicota beigalensis) in 
rubber plantations near Kottayam, India, was easily achieved by baiting
 
stable and weather-resistant granular insecticides with tapioca.

Broadcasting of granular insecticides in and around burrows 
 or runways was
 
less effective. Aldicarb was the most effective of the 5 chemicals tested;
 
B. bengalensis activity was reduced by 98.33 percent after a single

application. In view of the toxicity of this insecticide, baiting with
 
tapioca should be done in such a way as to reduce the greater hazard to
 
domestic animals. Carbofuran with tapioca was also effective (85.00 
percent) in reducing rat population. (CIAT) 

0261
 
27648 O4IOCHUKU, N.S. 1985. Deodorization of feruented cassava. Journal of
 
Agricultural and Food Chemistry 33(2) :220-222. En., Sum. En., 9 Ref.
 
[College of Education. P.M.B. 5047, Port Harcourt, Nigeria]
 

Cassava. Foofoo. Fermentation. Organoleptic examination. Deodorizing.
 
Processing. Nigeria.
 

A method to remove the odor from fermented cassava roots, so as to 
popularize treir consumption in Nigeria, is discussed. The hydrogen

peroxide-treated mass could be dried to give CF with a longer shelf life
 
that could be used in times of need. The 
 net effect would be an overall 
increase in cassava fufu consumption and a drive toward mechanized 
production of this odorless CF. The use of alkali and carotenoids is also 
discussed. (CIAT) 

0262 
28119 ORIAS JUNIOR. R.R. 1986. Tachnoguide on village level processing of 
cassava into chips, flour and starch. Baybay, Leyte, Philippinea, 

6
Philippine Root Crops Information Service. 1 p. En., Il. 

Cassava. Small-scale processing. Small-scale equipment. Cassava chips. 
Drying. Technology. Philippines. 

A technical guide, especially for cassava farmers, of the basic steps
 
involved in cassava processing together with the newly-developed processing

tools and equipment and their operation is presented. The different 
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processing operations for chips are described, namely washing, peeling, andchipping 'manual or mechanical). Three types of chippers (hand-operated,
pedal-operated, and engine-powered) and the use of direct sun drying or
different types of dryers (solar with supplemental heating, modified Copra,
and a batch-type) are described. The storing of dried chips is brieflyindicated. Tne grinding and sieving stages of CF making are mentioned and
the steps for manual and mechanical (pedal or electric) starch extraction
 
are given. Recommendatiors for the quality control of cassava products at 
the farm level are given. (CIAT) 

026323158 OSPINA P., B. 1982. Informe de actividades en la planta piloto de

secado natuial de yuca San Juan de Betulia -
 Sucre. (Activity report on the 
cassava natural drying pilot plant in San Juan de Betulia - Sucre). 
In

Centro Internacional de Agricultura Tropical. 1982. Plan piloto para

desarrollo agro-industrial del cultivo de la yuca en 

el
 
algunos departamentos

de la costa norte de Cclombia; producci6n y procesamiento de yuca en el

Departamento de Sucre. Primer informe noviembre 1981-Junio 1982. Cali,
Colombia, Proyecto Cooperativo DRI/ACI-CIAT. 13p. Es., Ii. [CIAT, Apartado
A6reo 6713, Cali, Colombia]
 

Cassava. Factories. Drying. Costs. Cassava programs. Labor. Productivity. 
Colombia.
 

The activities of the cassava natural drying pilot plant in Betulia
 
(Sucre, Colombia), frcm Nov. 1981 
to June 1982, are reported. The plant,
which began operations in Feb. 1982, has processed 100.9 t fresh roots to
produce 38.3 t dry chips. The Thailand-type chipper has processed an e',. of
1300 kg fresh roots/h. If a concrete drying floor of 300 square meters and 
a load of 10-12 kg/square meter are used, 50 h of continuous drying are

required to dry cassava chips to 13-14 percent MC. A total of 26.8 man-h
 are required to process (chipping, spreading, turning over, and 
 collection) 
a 3.6 t-batch. Other variable costs are 
briefly analyzed. The quality (MC

and physical appearance) of the dry chips after I mo. of storage is
 
considered satisfactory. Future activities are discussed. (CIAT)
 

0264
 
26764 PANGARSO, D.; RACHMAN. 
A.; SARASWATI. 
1985. Peranan indLstri alkohol

di Jawa Timur. (The role of alcohol industry in East Java). In Nugroho,
W.H.; Guritno, B.; Ltoco,. W.H.; Sugito, 
 Y., eds. Seminar Pengembangar, Ubi

Kayu di Jawa Timur, Indonesia, 1985. Prosiding. Malang, 
 Pusat Penelitian
Tanaman Ubi-Ubian Universitas Brawijaya. pp.97-106. In., Sum. In., En. 

Cassava. Alcohol. Economics. Factories. Costs. Productivity. Trade. Prices.
 
Indonesia.
 

To date alcohol industries in 
Indonesia do not use modern technology,

resulting in an inefficient use 
of raw material, lower productivity, e.!

higher processing costs. Sugarcane waste (tetes) has been used as rri

material for alcohol industries in East Java since it does not require
other products and its cost is relatively low. The use of 
cassava as raw

material for alcohol production is still difficult since 
it requires extra

processing and its cost is also higher. Provided these problems are solved,
cassava would be a preferable raw material for alcohol production. (AS) 

0265

26159 PETERSIME INDUSTRIAL S.A. BRASIL. s.f.. 
Multitriturador MIBO. (MIB0
multitriturator). Urussanga-SC, rasil. 2p. Pt., Il.
 

Cassava. Grinding. Small-scale equipment. Brazil. 
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The tichp±.a characteristics and products that can be prepared for animal 
feeding by the MIBO multitriturator are preented. Cassava products that 
can be obtainod are chopped roots for direct feeding or silage, chopped 
stems for direct feeding, and chips for silage or sun drying. (CIAT) 

0266
 
24087 FINTO S., R.; OLAZABAL B., M.; NORA J., G.E. 1980. Estudio de

factibilidad p7xra la instalaci6n de ulm 
 planta de extraeoi6n de almid6n de 
yuca en el Distrito Sur Guajira. (Feasibility study for the establishmentof a cassava starch extraction plant in south Guajira district). '.ibaitati,
Colombia, Instituto Colombiano Agropecuaris. Doc,-ento de Trabajo 

14 6 no.00-6-106-81. p. Es., Sum. Es., I. 

Casrava. Factories. Starch productivity. Industrial machinery. Marketing.
Costs. Prices. Cultivation. Distribution. Statistical data. Maps. Cclombia. 

A detailed feasibility study for the establishment of a small, sweet and 
bitter cassava staroh ext:.action plant in South Guajira district, Colombia,
ir presented. After a thorough analysis of cassava production problems,

marketing, and potential in the region economic
an analysis was made for a
plant of 2500 square meters and its equipment, which can produce 78 t 
cassava starch (45 t bitter starch for bakery purposes and 33 t sweet 
starch for indurtrial purposes). The av. starch extraction efficiency was
estimated to be 63 percent. The gross income return was estimated to range
between 13.6-18-2 percent, depending on the rate of interest. The technical 
processes involved are described. (CIAT) 

0267

26302 RANGEL ., R.E.; RUEDA P., C.C. 1984. Evaluaci6n econ6nica y bondades 
nutritivas de la yuca para el msr.taje de una planta procesadora de harina
 
para alimentos concentrados. (Economic evaluation and nutritional qualities

of cassava to establish a cassava meal/processing plant &or animaJ 
concentrates). Tesis Ing. Industrial. Bucaramanga, Colombia, Univ',rsidad
Industrial de Santander. 236p. Es., 14 Ref., Il. 

Cassava. Nutritive value. Economics. Factories. Socioeconomic aspects.
Labor. Costs. frices. Cassava meal. Production. Cultivation. Root 
productivity. Pressing. Drying. Grinding. Screening. Colombia. 

The economic feasibility of establishing a CMprocessing plant for animal 
concentrates in Santander, Colombia, was evaluated. The technical aspects
of cassava production and crop availability in the region are reviewed and 
the results of a survey to identify the best locali.zation for plant are
given. A tentative design of the plan. is presented. Aspects covered by the
project include the present status of cassava in the reZion, existing
infrastructure, markets, processing plant organization and management, CM 
productior. process and equipment, and commercialization. The social,
technical, and economic benefits of establishing the project are evaluated. 
Blueprints are included. (CIAT)
 

0268
 
27626 REEVES, J. 1985. Cassava drying industries; new potential for the 
Caribbean. Caribbean Farming. November 1985:15-17. En., Il. 

Cassava. Drying. Industrialization. Small-scale processing. Caribbean. 
Colombia. 

The evolution of cassav, drying industries on the northern coast of 
Colombia, as a result of a joint effort of CIAT/Colombian agencies, is
 
discussed; projections for other Caribbean countries are included. It is 
stressed that the establishment of a cassava drying pilot plant would yield 
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real data to determine the feasibility of a large-scale project. Cassava 
potential in Jamaica is briefly analyzed. (CIAT) 

0269
 
26855 ROSARIO, R.R. DEL; MALIT, P.B. 1984. 
Improved ubi (Dioscorea alata
 
Linn.) flour preparation and its utilization for instant halaya. Philippine
 
Agriculturist 67(2):177-182. En., Sum. En., 2 Ref.
 

Cassava. Processed products. Cassava starch. Food products. Philippines.
 

Differei 
 methods of yam flour preparation were studied. Utilization of yam
flour for the development of instant halaya, a traditional flour 
preparation in the Philippines, was also studied. Instead of stirring the
mixture, which is the traditional method of preparation, oven baking was 
employed. Addition of 5, 10, and 15 percent cassava starch was evaluated to 
determine its eflect on the texture, flavor, and general acceptability of
the product. Results showed that baking could replace the traditional
 
method in the preparation of halaya. Addition of 5 percent cassava starch
 
could improve the texture and general acceptability of the final 
product. (AS)
 

0270
 
26770 TEDJO, E.M. 1985. Pemanfaatan pati ubi kayu, ubi Jalar dan bote
 
sebagai baban dasar industri maltosa, glukosa dan tepung oksidasi. (Use of 
cassava, sweet potato, and cocoyam starches as raw materials of maltose,

glucose, and modified starch industries). In Nugroho, W.H.; Guritno, B.;

Utomo, W.H. ; Sugito, Y., eds. Seminar Pengembangan Ubi Kayu di Jawa Timur,
Indonesia, 1985. Piosiding. Malang, Pusat Penelitian Tan'man Ubi-Ubian
 
Universitas Brawijaya. pp. 173-180. In., Sum. In., En., 
 5 Ref.. 

Cassava. Starch content. Maltose. Glucose industry. Sweet potatoes. 
Cocoyams. Root productivity. Enzymes. Indonesia.
 

The rates of conversion of cassava, sweet potato, and cocoyam starches into
maltose are about 97.0, 90 1 and 89.4 percent, reap.; into glucose, about 
90.0, 86.4, and 84.4 percent, reap.; and into modified starch, about 100.0,
98.8, and 100.0 percent, resp. The above rates of conversion are affected 
by the kind of tuber, method of processing, and quality control. Starch 
contents for cassava, sweet potato, and cocoyam range from 20 to 22, 14 to 
17, and 20 to 24 percent, reap. An enzymatic method of processing was used

for maltose and glucose, and a chemical process for modified starch. 
Quality control of maltose and glucose depends on the Ds, De, and pH and
the time of fermentation, whereas 

on 
quality control of modified starch 

depends on the viscosity. (AS)
 

0271
 
27691 UNITED NATIONS DEVELOPMENT ORGANIZATION. 1985. Making cassava a safer
food. Agri ultural Information Development Bulletin 7(3) :15-18. En., Sum. 
En., I. A. so in Development Forum, September 1985. 

Cassava. Human nutrition. Fermentation. Drying. Detoxification processes. 

The different ways of making cassava a safer and nutritionally richer
 
product for human consumption are discussed, based on the recommendations
 
given by a committee of the Lited Nations Industrial Development
Organization. Further reseai ch is required on gari production to produce a 
safe- HCN-detoxified, and protein-rich cassava food. (CIAT) 

0272
 
26804 ZERDA 0., 
M.E. 1974. Planos para trizadora y pulverizadora para la
 
producci6n de almid6n a partir de la yuca. (Diagrams of a shredding and
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pulverizing machine for 
cassava starch production). Bucaramanga, Colombia,

Universidad Industrial de Santander. Proyecto no.1415.D.A. Es., Ii.
 
Contiene 6 planos.
 

Cassava. Cassava starch. Industrial machinery. Developmental research.
 
Colombia.
 

Six diagrams corresponding to a project for cassava starch production are 
presented. The mechanical design, no., and name of the different parts and
the amount of material needed for the manufacture of a shredding and
 
pulverizing machine (hammer mill) are given. (CIAT) 
 See also 0213 0233
 
0241 0246 0252 0275 0282 0294 0302 0303 0313 0314 0316 0318 0320
 
0321 0322 0326 0327 0328 0330 0332 
0333 0337 0338 0339 0341
 
0343 0315 0348 0352 0359 0363 0372 0373
 

103 Industrial Microbiology
 

0273
 
25785 FLOREZ, P.; GARCIA G., H. 1979. Obtenei6n de acetona y butanol per

fermentaci6n a partir de 
 la yuca. (Acetone and butanol production through 
cassava fermentation). Tesis Ing. Quimico. Bucaramanga, Colombia, 
Universidad Industrial de Santander. 204p. Eq., 28 Ref., Il. 

Cassava. Enzymes. Starch productivity, Energy productivity. Hydrolysis.

Industrial machinery Sugar content. Storage. Drying. 
 Diseases and
 
pathogens, Waste utilization. Colombia.
 

Acetone and butanol were produced by fermentation using cassava as raw
 
material. With a modern system used in Brazil, cassava starch extraction
 
yielded an av. 85 percent efficiency. The optimal conditions for 
starch 
hydrolysis w.,re as follows: time, 60 min; pH, 4.6; temp., 64 degrees
Celsius; starch conen., 48 g/liter; malt conen., 24 g/liter. Under these
 
conditions an av. yield of 83.5 
 pcrcent was obtained regariing hydrolyzed 
sugar over the total sugar theoretically expected. The following optimal
conditions were established for the furmentation process using Clostridium 
acetobutylicum: time, 149h: 
temp., 31 degrees Celsius; sugar concn., 9
 
percent (on 
 a wt. basis); pH, 5.15-5.65 (variable over time). A 29.6
 
percent yield (total solvent wt. over total wt. of 
sugar used) was obtained 
under these conditions. From the distillation process, acetone was obtained 
at a 92.86 percent conon. and butanol at an 89.86 percent concn. Cassava
 
production, starch extractiom fermentation, and waste utilization are
 
reviewed in detail. (CIAT)
 

0274

26703 FUJIO, Y.; OGATA, M.; UEDA, S. 1985. Ethanol fermentation of raw 
cassava starch with Rhizopus koji in a gas circulation type fermentor.
 
Biotechnology and Bioengineering 27(8):1270-1273. En., Sum. En., 10 Ref.,
Il. [Dept. of Food Science & Technology, Facrulty of Agriculture, Kyushu
Univ., 6-10-1 Hakosaki Fukuoka, 812, Japan] 

C'msava. Ethanol. Fermentation. Cassava starch. Industrial machinery.

ncustrial microbiology. Hydrolysis. Japan.
 

The results of a study to charactcrize ethanol fermentation of raw 
casrava
 
starch with Rhizopus koji in a gas circulation-type fermenter are 
presented. Ethanol conon. reached 1j-14 percent (vol./vol.) in a 4-day
broth and max. ethanol productivity was 2.3 g ethanol/liter broth/h
(approx. 50 percent the productivity of a glucose-yeast system). Ethanol 
yield ranged from 72.3 to 83.5 percent of the theoretical yield for the 
cassava starch used. The fermenter used proved to be suitable for ethanol 
fermentation of the broth with a solid substrate. (AS) 
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0275 
26811 RAIMBAULT, M.; HEVAH, S.; PINA, F.; VILLALOBOS, P. 1985. Protein 
enrichment of cassava by solid substrate feswentation using molds isolated
 
from traditional foods. Journal of Fermentation Technology 63(4):395-399.
 
En., 3um. En., 25 Ref. [Univ. Auton6ma Hetropolitana, Depto. de 
BIotecnologia, Apartado Postal 55-535, 09340, M6xico D.F., 
Mxico]
 

Cassava. Protein enrichment. Fermentation. Aspergillus. Protein content. 
Analysis. Industrial microbiology. Feeds and feeding. Mexico. 

The possibility of using fungal strains isolated from Mexican, Africar
 
and Oriental traditional foods to upgrade the protein content of cassa.va by
solid state fermentation was invdstigated. From the 32 strains which were
 
initially selected for their ability to use starch, 
 only 24 had observable 
gro'ith at 30 degrees Celsius after 24 h. On the basis of protein yield and 
conversion rate of starch, 20 strains that used over 70 percent of the 
carbohydrate and produced over 2 g of protein/liter were selected. When 
assayed for solid state fermentation, 2 strains showed no detectable growth 
but moat of the other 18 strains could grow well on cooked cassava. Protein
 
content of enriched cassava varied from 10.9 to 16.5 percent and residual 
sugars content from 28.2 to 45.2 percent. Eleven of these strains increased 
the protein content to greater than 14 percent. (Journal of Fermentation 
Technology) 

0276
 
26825 RUSSELL, I.; CRUMPLEN, C.M.; JONES, R.M.; STEWART, G.G. 1986.
 
Efficiency of genetically engineered yeast in the production of ethanol 
from dextrinized cassava starch. Biotechnology Letters 8(3) :169-174. En.,

Sum. En., 9 Ref., If. [Production Research Dept., Labatt Brewing Company, 
P.O. Box 5050, Stn A., London, Ontario, Canada N6A 4M3]
 

Cassava. Ethanol. Cassava starch. Saccharomyces diastaticus. Enzymes.
 
Biochemistry. Canada. 

The ability of a polyploid/aneuploid Saccharomyces diastaticus i heroplast 
fusion product and a diplo-1 3. diastaticus hybridization product to 
produce ethanol from dextrinized cassava starch with varying amounts of 
supplemented &ueoamylase (amyloglucosidase) was investigated. It was found 
that the added glucoamylase could be reduced by over 50 percent using these 
glucoamylase-prodlucing strains as 
compared with a cummercially available S.
 
cerevisiae strain commonly used in ethanol-producing industries. (AS)
 

0277 
26892 SMITH, R. E. ; OSOTHSILP, C.; BICHO, P.; GREGORY, K. F. 1986. 
Improvement in the protein content of by Sporotrichum pulverulentumcassava 
in solid state culture. Biotechnology Letters 8(l):31-36. En., Sum. En., 15 
Ref., Il. 

Cassava. Protein enrichment. Dried roots. Biochemistry. Fermentation. 
Processed products. Sporutrichum pulverulentum. Cdnada. 

Milled dry cassava roots were supplemented with a mineral salts solution of 
high isnic strength, and fermented with Sporctrilhum pulverulentun in solid 
state culture. The fungus produced 30.4 g high quality protein/100 g dry 
cassava in 48 h at 45 degrees Celsius in an aerated bench scale tray

fermenter designed for this purpose. (AS) 

0278
 
27664 YONGSMITHI, B. ; TABLOKA, W. 1985. (Food colors fermentation from 
cassava by Monascus sp.). Kasetsart Journal 19(1):45-50. Thai., Sum. En., 
Thai., 10 Ref., Il. 
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Cassava. Cassava starch. Monascus. Industrial microbiology. Fermentation. 
Thailand. 

Seventy isolates of the genus Honascus from various sources were cultivated
 
in malt-yeast extract to check their ability to produce extracellular 
pigments. Three isolates capable of good production of extracellular 
pigments were then selected for their ability to use cassava starch as a C 
source in both submerged and solid-state conditions. Rsd-color quality of 
the pignent was stable when pH ranged from 4 to 11 and temp. from 0 to 100 
degrees Celsius. The toxicity test of oolor elements- on fertile chicken 
eggs was negative. Heavy metple such as Cr. Hg. or Pb were negative in the 
coloring filtrate. (AS)
 

JOG ECONOMICS AND DEVELOPMENT 

0279
 
24T740 ADAPTIVE AGRICULTURAL RESEARCH ON SMALL SCALE CASSAVA AND RICE 
CULTIVATORS IN THE DOMINICAN REPUBLIC. 1984. Annual Report 1983. 
Netherlands, Wageningen Agricultural University. 43p. En., Sum. En. 

Cassava. Developmental research. Cassava programs. Socioeconomic aspects.
Rice. Erosion. Planting. Harvesting. Timing. Labor. Prices. Dominican 
Republic.
 

In 1983 a sample survey was designed to test preliminary conclusions based
 
on diagnostic case studies among 65 informants, located through an 
informant selection survey in 1981. The sample survey was done in the same 
areas of Moca, Monci6n, El Pozo de Nagua, and Laguna Salada (Dominican
Republic), in collaboration with Wageningen Agricultural U. and the 
Dominican State Secretariat of Agriculture or farmers' organizations. 
Cassava cultivators were found to face 3 basic problems: soil deterioration 
(erosion), root deterioration (root rot), and fluctuating prices. They have 
adapted to these problems by engaging in a low input, low risk cultivation 
system based on a series of var. that best fit the changing production 
conditions. The data support the hypothesis that cassava cultivators do 
experiment with new var. : about half of them had tried a new var. within 
the past 5 yr. Similar data is given for rice cultivators. Erosion trials 
indicated that the best solution for hill-farmers may be strip cropping

with wide strips of natural growth. On the basis of CIAT recommendations, 
new trials were designed. Existing recommendations based on drainage canals 
or on narrow strips cultivated with special grasses or crops are not 
likely to reduce erosion; some recommended practices may even increase it. 
Research results were transmitted to farmers, extension workers, and 
researchers through an intensive dissemination program. (AS (extract)) 

0280 
26304 ASESORES TECNICO-FINANCIEROS LIMITADA. COLOMBIA. 1980. Estudio de 
mercado para productos industriales derivados de 1l-yuca. (Market study for 
industrial cassava by-products). Bogota, Central de Cooperatives de RcAforma 
Agraria. 63p. Es., 8 Ref. 

Cassava. Processed products. Trade. Dried roots. Cassava flour. Cassava 
starch. Glucose. Cassava meal. Consumption. Prices. Fresh products. Cassava
 
roots (vegetable). Wastes. Feeds and feeding. Legal aspects. Paper 
industry. Glucose industry. Production. Colombia. 

Thu results of a survey in Bogota. Cali, Medellin, and Barranquilla
(Colombia) on the supply and demand of industrial cassava by-products are 
presented. A total of 212 Industries that consume cassava by-products were 
surveyed: 22 feed industries, 27 confectioneries, 49 ;lue industries, 11 
bread-making industries, and 86 textile industries. A description. use, 
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quality required by industries, suppliers, price, demand, and supply aregiven for CM, glucose, starch, dry cassava, and cassava bran. Data aregiven on the vol. and costs of fresh cassava to produce 1 t of ea. as well 
as the estimated amounts of cassava required according to the esLleated
demand: 50,560 t fresh cassava for CM; 33,967 t for cassava starch; 18,428
t for glucose, and 27,224 t for dry cassava. (CIAT) 

0281
26797 ATO, B.F.; TOLOYE, .J. 1985. Expose de la delegation
Centrafricaine. (Report on Central African Republic). 
In Workshop on

Production and Marketing Constraints on Roots, Tubers and Plantains in
Africa, Kinshasa, Zaire, 1985. Report. Rome, Food and Agriculture
Organization of the United Nations. v.2, pp. 172-181. Fr. 

Cassava. Production. Marketing. Processing. Prices. Postharvest losses.
Sooioeconomic aspects. Cassava programs. Developmental research. Legal 
aspects. Central 
African Republic.
 

The situation of root and tuber crops in the Central African Republic is
described. In this country, 80 percent of the population is engaged in
agriculture and food shortages exist due to the presence of groups ofrefugees. Root and tuber crops are of primary importance in drought
stricken regions, especially in southern Sahara. 
 Cassava is cultivated
throughout the country and it is processed as gari, foofoo, chips, flour,
and chickwangue; 
it is also used as animal feed. No regulated

commercialization system for roots and tubers exists; generall, the commerce of these products is the women's responsibility (Cali wala),

characterized by faulty organization, control of small vol. 
 (except in thecase of cassava chips), and nonpiomotion of production. Unscheduled 
harvests, lack of 
credit and of trustworthy processing systems are other

constraints. Shifting cultivation is also practiced and there is a high

incidence of pests and diseases. Some research works are described. (CIAT) 

0282

26796 BADIRU, M.A.; SOFELA, A.O. 1985. Situation of roots, tubers arid plantains in Nigeria. In Workshop on Production and Marketing Constraints on
Roots, Tubers and Plantains in Africa, Kinshasa, Zaire, 
1985. Report. Rome,

Food and Agriculture Organization of the United Nations. v.2,pp.139-171.

En., 33 Ref., Il. 

Cassava. Socioeconomic aspects. Marketing. Prices. 
Processing. Processed
 
products. Cassava flour. Foofoo. Postharvest losses. Production.
Mechanization. Plant breeding. Cultivars. Statistical data. Legal aspects.

Nigeria. 

Data are prespte. d on the role of root and tuber crops and plantain inNigeria. Cassava is ctltivated throughout the country, with an approx.

annual output of 10.1-11.0 million t and an estimated yield of 9.16 t/ha.It is the major source of carbohydrates (mainly as gari) and is also usedfor animal feed as well a 
in the textile industries and in the manufacture

of alcohol. Cassava goes directly from the producer to the processor andthence to salesmen, retailers, wholesalers, and consumers. In 1981, 7.7Lillion t of cassava were commercialized and 2.75 million t were stored,with substantial losses during storage and transportation. Current rusearch 
is described and the improved var. 
released to date are presented: U/141044,NR 7706, NR 7797, NR 7708, TMX 30211 y MMX30555; a method for rapid
multiplication of planting material, sevcrpl machines, and development
activities are also described. (CIAT) 
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0283 
26836 BASLER, A. 1984. Kann Zaire sich selbst ernahren?. (jCan Zaire feed 
itself?). Afrika Spectrum 19(3):231-252. De., Sum. En., Fr., 30 Ref. [Inst.
fur Landwirtachafliche Marktforschung der Bundesforschungsanstalt fur 
Landwirtschanft, Bundesallea 50, 33 Braunschweig, German Federal Republic] 

Cassava. Developmental research. Production. Productivity. Marketing. 
Statistical data. Consumption. Zaire. 

Food production and marketing patterns and problems in Zaire are analyzed.
Food production has increased slowly over the past 20 yr; however, Zaire 
needs to import agricultural products to feed her population. Such imports 
from the industrialized countries are paid for through the production of 
export crops (e.g. coffee) and raw materials (Cu) or by incurring more 
debts. After high increases nf foreign export earnings in 1977-78, export
 
trade has slumped, while food imports continued to increase so that 'he
 
trade surplus had turned into a deficit by 1981. Land availability cannot
 
be a reason for food deficits in Zaire, as large areas remain uncultivated.
 
Small farm sizes, lack of mechanization and traditional producer behavior 
are limiting factors; however, the existing inefficiencies of the
 
marketing system are more important, especially regarding cassava. (AS) 

0284
 
26724 BINONGO, M.S.G. 1985. An economic analysis of the demand for fresh 
cassava and cassava products in the Philippines. M.Sc. Thesi-. College, 
Laguna, University of the Philippines at Los Bafos. 194p. En., Sum. En., 43 
Ref., I. 

Cassava. Econuics. Trade. Costs. Prices. Fresh products. Pro-essed
 
products. Cassava starch. Food products. Feed mixtures. Pi .lippinec.
 

The current and potential demand for cassava routs in the Philippines was 
studied. Three potential markets for cassava were included in the analysis: 
food, feed, and the starch market. The results of the food demand analysis 
show that cassava root consumed as food is an inferior geod, with an
 
income elasticity estimate of -0.82. Rice and cassava 
roots were found to
 
be substitute goods as indicated by the positive cross-price elasticity

coeffi'ient. Thu elasticity coefficient of 
cassava use with respect to the
 
price of rice was 1.18. The results of the seasonal price variation
 
analysis also show that rice and cassava are substitutes. A high seasonal
 
index for cassava price was observed during rice off-season months,
 
suggesting that more cassava is consumed when rice is scarce. The inclusion 
of dried cassava in mixed feeds is orly possible if the price of cassava is
 
very much lower in relation to the price of maize than has been the case in
 
the past. The price of protein sources is also a prime determinant since
 
more protain sources are required if cassava is included in feed rations. 
Regularity of cassava supply should also be considered 
 because shifting

feed mix involves cost. If supply is not regular, feed millers prefer not 
to use cassava, even if it is relatively cheaper. The market potential for 
starch looks good. Cassava starch consumption has increasued faster than 
that of maize starch. A fall in the price of cassava relative to maize
 
increases the share of cassava starch to total starch supply. Cassava 
starch production is also very responsive to cassava root price decline as
 
shown by the value of the elasticity estimate (-1.,7) for cassava root
 
price and starch production. The results of the analysis suggest that the 
potential demand for cassava roots in the future will depend on relative 
price changes of cassava and other feed ingredients, income growth, 
reduction in the cost of production, and improved regularity of supply. 
(AS)
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26146 BODE, P. ; JANSSEN, W. 1984. 
0285

Factores quo influyen en la organizaci6nde agricultures DRI en asociaciones de productores. (Factors influencing
the organization of farmers particJpating in the Integrated Rural
Development 
 (DRI) program into producer associations). In Best, R., ed.Plan piloto para el desarrollo agro-industrial del cultivo de la yuca 
en
algunos departamentos de la Costa AtlAntica de Colombia. Tercer informejunio 1983-junio 1984. Cali, Colombia, Centro Internacional de Agriculture
Tropical. Proyecto Cooperativo DRI-CIAT. pp.72-77. Es. 

Cassava. Production. Socioeconomic aspects. Developmental r'esearch. Cassava 
programs. Colombia. 

The results of a case study conducted in Betulia (Sucre, Colombia), inwhich the criteria for effective organization of cassava producers were
determined, are summarized and discussed. Among the factors that affect thefarmers' decision to associate, the form of land tenancy and access 
to
credit are important. The cohesion of farmer associations for cassavadrying is determined by (1) the fact that the association truely offers itsmembers the advantages that induced them to associate (e.g., purchase of
their product, work during the dry season, credits, profits for theassociation); (2) the formal organization of the association (frequent
meetings to maintain 
 the interest of its members and to convince them thatthe future of the plant depends on themselves); and (3) institutional
 
advise (training). (CIAT)
 

0286
23081 BODE, P. 1984. Peasant cooperation: a self-interested behavior. An
analysis of three peasant-associations 
 in North Colombia. Amsterdam,University of Amsterdam. 83p. En., Sum. En., NI., 40 Ref., I1. 

Cassava. Socioeconomic aspects. Economics. Harvesting. Weeding. Labor.
Cassava programs. Marketing. Production. Intercropplng. Colombia. 

Three cassava drying peasant associations in northern Colombia were studied
to determine the factors affecting membership and the importance cf
leadership. Peasant agriculture in San Juan de Betulia (Sucre) is describedand the cassava producer associations of Betulia, Albania, and Zacate-a
 
are analyzed. A cost:benefit 
 analysis indicated that the decision ofpeasants to join cassava drying associations depends primarily on thebenefits which individual peasants get from solving the cassava marketing
problem. Likewise, the decision to show solidarity and loyal behavior
within the association plays a major role. Leadershli, in theory and
practice is discussed. Peasant organizations would be more 
 successful ifthey were guided by representative leaders supported by the members and who
would 
 try to further peasants' interests. (CIAT) 

028726143 BOERING, S. ; JANSSEN, W. 1984. La competencia per la tierra entre laagricultura y la ganaderia en el minifundio costeho. (Competition for landfor farming and cattle raising on small coastal farms). In Eest, R., ed.Plan piloto pars el desarrollo agro-industrial del cultivo de la yuca en
algunos departamentos de la 
Costa AtlAntica de Colombia. Tercer informejunio 1983-junio 
1984. Cali, Colombia, Centre Internacional de Agriculture
Tropical. Proyecto Cooperative DRI-CIAT. pp.51-57. Es. 

Cassava. Cattle. Production. Land use. Intercropping. Socioeconomic
 
aspects. Economics. Root productivity. Developmental research. Cassava 
programs. Colombia.
 

The results of a case 
study conducted in Betulia (Sucre, Colombia) in May
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Dec. 1983 to evaluate the competition for land between cultivationcassava 
(monocropped or in association with maize or yam) and cattle raising are 
discussed. In general, profits from cassava either in association or in 
monoculture are much higher than fur cattle raising. Regarding labor
 
requirements. cassava cultivation and 
 cattle raising are equally
attractive from an econcmic vicupoint. The cash flow is almost continuous 
for cattle raising, while for associated and monocropped cassava it happens
during 6-7 and 2-4 mo. of the year. Cattle raising is less risky than 
cassava cultivation. in terms of nutritior. both activities are important.
The factor explaining the importance of cattle raising is its role as
 
source of capital for the farmer. Although cassava drying plants would
 
reduce marketing risks and the 
 need to have cattle as a buffer, farmer., are 
not willing to reduce their herds. Recommendations on the future 
development of both activities are given. (CIAT)
 

0288
 
28163 BOHLE, H.G. 1985. Impact of agricultural markets on income
 
distribution. In International Workshop on Agricultural Markets in the
 
Semi-Arid Tropics, India, 1983. Proceedings. Patancheru, Andhra Pradesh,
 
India, International Crops Research Institute for Semi-Arid Tropics.
 
pp.235-241. En., Sum. En., Fr., 15 Ref. 

Cassava. Marketing. Coats. Income. Socioeconomic aspects. India. 

The role of agricultural markets in generating inequalities in income
 
distribution across different size groups of farmers is examined or, the
 
basis of 150 interviews with a stratified sample in 3 agricultural regions

of Tamil Nadu, India, where cassava is one of the predominant cash crops

cultivated. . is concluded that 
 In the process of agricultural marketing,

market access as well as marketing costs are biased against sall and
 
marginal farmers. (AS (extract))
 

0289 
26142 BORREN, C. ; JANSSEN, W. 1984. El futuro del cultivo de serge en la 
Costa AtlAntica. (The future of sorghum cultivation on the Atlantic Coast).
In Best, n., ed. Plan piloto pars el desarzrollo agro-industrial del cultivc 
de la yuca en algunos departamentos de la Costa AtlAntica de Colombia.
 
Tercer informe junio 1983-junio 1984. Call, Colombia, Centre Internacional
 
de Agricultura Tropical. Proyacto Cooperative DRI-CIAT. pp. 5-50.


4 
Es. 

Cassava. Sorghum. Production. Costs. Marketing. Developmental research.
 
Cassava programs. Colombia.
 

The future development of sorghum in Sucre, Colombia, is discussed aiming 
at the estimate of the potential market of dried cassava as a substitute 
for sorghum imports. The deficiency in sorghum production to supply the
 
Colombian animal feed industry urges and facilitates the development of 
alternate carbohydrate sources such as dried cassava. (CIAT) 

0290
 
19552 BOX, L. 1981. 
Sociale aspecten van recente ontwikkelingen in
 
cassavateelt, gebruik en onderzoek. (Social aspects of recent developments

in the cultivation, use, and development uf cassava). In Asseldonk, J.S.O. 
Van; Box, L., 
eds. Cassave of tapioca? Verslang van het Symposium Recente
 
Oatwikkelingen in Onderzoek en Gebruik van Cassave, Amsterdam, 1981. 
Arsterdam, Stichting Onderzoek Wereldvoedselvoorziening. pp.6-22. NI., 15 
Re,% 

Cassaa. Socioeconomic aspects. Cultivation. Consumption. Marketing. 
Production. Prices. Ccsts. Root productivity. Intercropping. Developmental 
research. Netherlands.
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The problems encountered in the relation research - cassava eultivation 
among small peasants in Latin America are discussed. Characteristics of
 
cassava growers are given: small-scale farmers, scarce resources, poorsoils, products sold for the fresh market. Future trends of cassava

cultivation are considered. The extent to which 
 the interests of the smallscale cassava producer are taken into account in the research program isanalyzed. The 1st impression of the material 
collected in CIAT's "Abstracts
 
on Cassava" is that research before 1965 was not focussed on the
improvement of the cropping system of small-scale producers; however,conclusions about the research during this period are difficult due to thelack of reliable overall data. Research carried out by CIAT since 1968 is
 
Llso discussed. Breeding was 1st directed toward 
obtaining high yielding

var; later this criterion war broadened, but yield is still of great

importance. It is necessary to reduce the 
gap between potential and current 
yields obtained by producers. (CIAT) 

0291
28326 BRERETON, L. 1986. Root and tuber crops in Barbados. In Regional

Workshop on Root Crops Production and 
Research in the Caribbean,

Guadeloupe, 1985. Proceedings. Cali. Cclombia, Centro Internacional de

Agricultura Tropical. pp. 19-29. En.. Sum. Es.. [Ministry of Agriculture,

Food & Consumer Affairs, Greame 
 Hall, Barbados] 

Cassava. Statistical data. Production. Trade. Marketing. Prices. Cassava
 
programs. Barbados. 

The situation of root and tuber crops, especially taro, cassava, yam, sweetpotato, and potato, in Barbados is dis:usseu and analyzed. Although theproduction and exportation of yam and sweet potato decreased during theperiod 1970-84, cassava and taro production, for local consumption, has

remained constant. Potato, with the highest 
 consumption, has to beimported. Aspects on cultivation, marketing, and production of these crops

are briefly described. Quarantine regulations, past and present government

policies, and research, training, and 
 technological development of these 
crops are indicated. The importance of a credible data base with statistics 
of root and tuber crops is highiighted. (CIAT) 

0292

26861 BROHAN, H. 1986. Tough competition from Thai cassava. Farmline. May

1986:12-13. En., Il.
 

Cassava. Trade. Costs. Marketing. Feeds and feeding. Production. Prices.
 
Income. Statistical data. Thailand.
 

The competition between Thai cassava and US maize for 
the world coarse

grain mar' -, is analyzed. Aggressive and successful campaigns, based on the
product's low prices, low production costs, and 
 exportable surpluses, have
been launched by Thai traders to expand their markets. Until 1985, about 85percent of cassava exports went to the EEC, but recently about 1.7 million
 
t of cassava were shipped to Japan, Portugal, the Soviet Union, Taiwan
South Korea, and North Korea. Although increased sales of cassava (exports
rose from 340,000 t in 1967 to 6 million t in 1978) may have displaced upto 1 million t of US maize, its irj -t has not been entirely negative, as
they also promoted soybean purchsras as a protein supplement to cassava
based rations. The effects of EEC 
 annual import quota on cassava production
and competition are bzliefly discussed. (CIAT) 

0293
28338 BROWNE. G.E. 1986. Root and tuber crops in St. Vincent. In Regional
Workshop on Root Crops Production and Research in the Caribbean
Guadeloupe, 1985. Proceedings. Cali, Colombia, Centro Internacional de 
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Agricultura Tropical. pp.143-168. En., Sum. Es., 4 Ref. [Caribbean

Agricultural Research & Development 
 Inst., St. Vincent, West Indies] 

Cassava. Cultivation. Production. Statistical data. Marketing. Trade.
 
Consumption. Cassava programs. St. Vincent.
 

The var. of Colocasia esculenta vat.. antiquorum, taro, cocoyam, sweet 
potato, and yam cultivated in St. Vincent are described in detail, and the 
availability of land and potential expansi,)n farm characteristics,
cropping systems, internal and external demand, and market systems are
 
indicated. A cowprehensive study on production costs of 
 these crops is also 
presented. Cassava is grown in the regions of Doursetshire Hill and Argyle,

but its production is insignificant. It is sown in mixed cropping systems
(sweet potato/maize/cassava, sweet potato/cowpea/cassava, sweet
 
potato/cowpea/maize/cassava). Cassava is the only 
 root crop processed;
farina is the main by-product, produced in home-based industries. Arrowroot 
starch production has slowly replaced cassava starch production. Finally,

production constraints and the future direction 
 of research are discussed. 
(CIAT)
 

0294

26859 BRUN R., J.; LOPEZ P., A.; ROMAN, A.; CABALLERO, C. 1985. Proyecto de 
generaci6n y validaci6n de tecnologias de producci6n e industrializaci6n de
 
!a mandioca. (A project for technology generation and validation for 
cassava production and industrialization). San Lorenzo, Paraguay,

Ministerio de Agricultura y Ganaderia. Servicio de Extensi6n Agricola
 
Ganadera. 77p. Es., Il..
 

Cassava. Cassava programs. Industrialization. Production. Economics.
 
Development research. Socioeconomic aspects. Costs. Labor. Paraguay.
 

A rroject for the generation and validation of cassava production and
 
industrialization technologies in Paraguay is 
presented. The general

objective is to increase cassava 
production and productivity and to
 
improve its processing. Background information is provided on extension
 
services, socioeconomic aspects, and problems of cassava production. A
 
project proposal from the Servicio de Extensi6n Agricola Ganadera to CIAT
 
is included; 
the costs of the project are given in tables. (CIAT)
 

0295

28330 BUCI0MIE, K.U. ; BENJAMIN, R.L. ; BURRIS, N. 1986. Root and tuber crops
in Grenada. In Regional Workshop on Root Crops Production and Research in 
the Caribbean, Guadeloupe, 1985. Proceedings. Cali, Colombia, Centre 
Internacional de Agricultura Tropical. pp.51-57. En., Sum. Es., 5 Ref. 

Cassava. Production. Sweet potatoes. Tannia. Cocoyam. Grenada. 

The situation of sweet potato, cassava, cocoyam, taro, and yams, mainly

grown for subsistence in Grenada, is presented. Their supply, cropping

systems, yields, production 
 costs and constraints, and the socioeconomic 
characteristics of the farmers 
are briefly discussed. The marketing of
 
sweet potato, yams, and aroids is analyzed as well as the government

policies related to the support of root crop plant breeding programs.(CIAT)
 

0296
 
27641 CARTER, S.E. 1986. Cassava micro-regions in part of eastern Paraguay;
 
an explanation of their form and comparative study of cassava 
production
within some of them. Cali, Colombia, Centro Internaciona! de Agrioultura
Tropical. Agroecological Studies Unit. 240p. En., Sum. En., 21 Ref., Il. 
Contains 17 maps and 2 tables.
 

41 



Cassava. Production. Plant geography. Ecosystems. Climatic requirements. 
Soil fertility. Soil requirements. Rainfall data. Cultivation systems.
Sccioeconomic aspects. Fertilizers. Nutritional requirements. Prices. 
Costs. Marketing. Harvesting. Field experiments. Soil analysis. Paraguay.
 

Cassava-specific microregions in part of eastern Paraguay, a climatically
homogeneous area, were defined on the basis of secondary data and 
systematic random sampling of agricultural settlements. It was found that
production is concentrated in the departments of CaaguazG, Itap6a, San 
Pedro, Paraguar', Cordillera, Caazapd, GuairS, and Alto ParanS. Rural per

capita cassava consumption may be as high as 34C kg/yr and, despite an
 
enormous production, problems have been identified, namely low soil
 
fertility and large distances from the principal producing areas. Podzolic 
sotls are mainly used for agricultural purposes and the limits of the 
microregions correspond to those of the areas of cultivated land.
 
Agricultural prcductioti was differentiated on the basis of the principal

cash crops grown, and differences in modal farm 
 size were found. Cassava 
production in both older established settlements and newer colonies relies
 
on traditional methods of land preparation, and harvesting is done 
as soon
 
as possible when needed for subsistence. The variables and information
 
used to define and describe the microregions are presented as a series of
 
qualitative maps. The microregions are 
derived and mapped by overlaying

these and comparing them manually. They are then described in a quick

reference table. The interaction of a set of processes 13 stressed. The
 
juxtaposition within the study 
 area of areas of commercial ca3sava
 
production and 
 of areas where the crop is in short supply for subsistence
is caused by and dependent upon varying market opportunities, problems of 
cash supply, labor shortages, soil fertility differences, and, of utmost 
importance, variable access to land. 
(AS (extract))
 

0297
 
28150 CENTRO I1TERNACIONAL DE AGRICULTURA TROPICAL. 
1985. Research
 
strategies and projections: 1986-1990. Commodlcy programs: 
cassava program.
In __ . CIAT in the 1980z reviolted. A medium-term plan for 1986 to
 
1990. Cali, Colombia: f+p.113-147. En., 2 Pef., If.
 

Cassava. Cassava program. Research. Production. Economics. Colombia. 

The strategies and projections of CIAT's cassava program fo, the period
1986-90 are described and analyzed in detail. Background information is
given on the crop including its characteristics and end uses (fresh cassava 
for foodstuffs, both trauitional and innovative dry cassava products). A 
comprehensive revicow of the program since its initiation is made and major
accomplishments are summarized. The production and potential demand for 
cassava are analyzed by regions: Latin America, southern and eastern Asia,

and sub-Saharan Africa. The cassava 
program has designed global strategies
 
to achieve its objectives; the following basic activities to fulfill its
 
global mandate are oritlined: 
the role of cassava in the economies of the

developing world; basic understanding of the crop; germplasm development;
production systems; utilization technologies for fresh cassava, CF, and 
animal feed; and documentation and information. CIAT's regional
responsibilities in Latin America and the Caribbean, gub-Saharan Africa, 
and southern and eastern Asia are 
discussed. Staffing projections for the
 
period are presented. (CIAT)
 

0298
 
28337 CROSSMAN, S.M.A. 1986. 
Root and tuber crops in St. Kitts. In Regional

Workshop on Root Crops Production and Research in the Caribbean,
Guadeloupe, 1985. Proceedings. Call, Colombia, Centro Internacional de 
Agricultura Tropical. pp.135-142. En., Sum. Es., 4 Ref. [National
Agricultural Corporation P.O. Box 399, Basseterre, St. Kitts] 
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Cassava. Production. St. Kitts.
 

The offer, availability, and characteristics of cultivated land, cropping
systems, yields, the socioeconomic profile of farmers, production vol. and 
costs, and the MLrl'ting of root and tuber crops grown in St. Kitts (sweet 
potato, yam, cocoyam, taro, and potato) are briefly analyzed. Government 
policies on root crop production ar. reviewed. There is only limited
 
production of cassava starch and CM. (CIAT)
 

0299
 
28331 DEGRAS, L. 1986. Root and tuber crops in Guadeloupe. In Regional

Workshop on Root Crops Production and Research in the Caribbean,
 
Guadeloupe, 1985. Proceedings. Cali, Colombia, Centro Internacional de
 
Agricultura Tropical. pp.59-68. En., Sum, Es., 20 Ref., Il. [inst. National 
de Recherches Agronomiques, Domaine Duclos, 97170 Petit Bourg, Guadeloupe] 

Cassava. Maps. Intercropping. Cassava programs. Production. Guadeloupe.
 

The main root crop- in in Guadeloupe and their annual production rates 
are indicated. * I few areas of the island are planted to cassava; this 
root crop is gr. , in mixed (ropping systems (aroids/cassava/cocoa/coffee, 
aroids/gweet potato/cassava, or cassava/sweet potato) or in monoculture in 
the north of Grande-Terre. in Marie-Galante, and over the Capesterre
Belle-Eau area of Basse-Terre. Both sweet and bitter cv. are grown. Since
 
the 2nd World War, root crop production in Guadeloupe, especially that of 
cassava, has declined due to the importation of other carbohydrate
commodities, diversification, rise in prices for export crops, lack of
 
growers' associations, and adoption of European and Ncrth American 
consumption patterns. (CIAT) 

0300
 
26793 DENNIS, P.O. ; FOSTER, D. 1985. Country paper on root, tuber crops and 
plantalns. In Wor!=shop on Production and Marketing Constraints on Hoots,
Tubers and Plantains in Africa, Kinshasa, Zaire, 1985. Report. Rome, Food 
and Agriculture Organization of the United Nations. v.2,pp.112-120. En. 

Cassava. Production. Marketing. Prices. Postharv-st losses. Socioeconomic
 
aspects. Pests. Planting. Cassava programs. Developmental research. Legal 
aspects. Liberia.
 

The situation of root, tuber, and plantain crops in Liberia Is described. 
In this country approx. 75 percent of the opulation aged 15-64 is ongaged

in agriculture. These products are cultivated on a subsistence level; 
there is no commercial processing, except for cassava bj-products, 
especially gari which is sold in the supermarkets of Monrovia. T-adi.tional 
techniques are used for cultivating and preparing these products. The 
marketing system is composed of a large no. of participants (subsystems) 
who fix their own prices. Commercialization margins are broad and there are 
neither commercialization nor price policies for these products. Major
 
constraints to cassava production are diocussed. (CIAT)
 

0301
 
26763 DINAS PERTANIAN TANAMAN PANGAN DAERAH. P9OPINSI TINGKAT I JAWA TIMUR. 
1985. Potensi dan prospek pengembangan ubi kayu di Jawa Timur. (Potential
and prospects of cassava development in Ean! Java). In Nugroho, W. I.;
Guritno, B.; Utomo, W.H.; Sugito, Y., eds. Seminar Pengembangan Ubi Kayu di 
Jawa Timur, Indonesia, 198r. Prosiding. Malang, Pusat Penelitian Tanaman 
Ubi-Ubian Universitas Brawijaya. pp.641-96. In., Sum. In., En., ii. 

Cassava. Costs. Cultivation. Productivity. Cassava programs. Trade. 
Cultivation systems. Lator. Harvesting. Production. Indonesia.
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East Java is the major cassava producing area in Indonesia. During the 3
 
Pelita project (1969-83), East Java has had a mean area of about 438,674 ha
 
(31.41 percent of the national area) and has produced about 3,638.390 t 
(29.98 percent. of the national production). Both area and crop production

tend to decrease (0.06 percent per annum). Intensification of cassava
 
cultivation has so far been unsuccessful due to both agrotechnological and
 
marketing factors. The development of cassava during Pelita IV (1984-88)
includes intensification and diversification. The system of cassava
 
devcl~cpment will include nucleus estates of smallholders. To support thts 
program, improved agrotechnology, extension work, and increased 
availability of labor and stock materials are required. (AS)
 

0302
 
26748 DOUGAN, J. 1985. Report on a visit to Colombia to advise CIAT on
 
consumer acceptability trials of stored cassava, 3-18 October 1985. London.
Tropical Development and Research Institute. Overseas Development 
Adminis-ration. R1286. 41p. En., Sum. En., 2 Ref. 

Cassav 
 Fresh products. Processed products. Cassava programs. Organoleptic

examii. ?on. Palatability. Human nutrition. Cultivars. Colombia. 

A report is presented on an advisory visit of the Tropical Development and 
Research Institute to Colombia to assist CIAT in the design of 
questionnaires and consumer evaluation panels regarding cassava treated 
with 0.4 percent thiabendazole and stored in plastic bags. The possibility
of using this technique on a commercial level is discussed. The last phase
of the project included 100 consumers from 5 neighborhoods of Bucaramanga
(Santander). Fresh and treated roots from 4 cassava var. were evaluated.
 
The questionnaires are included. (CIAT) 

0303
 
25242 DRESEN, B. ;GAESE, H. 1984. Neuere entwicklungen brasilianischer 
erdolsubatitutionspolJtik. (New developments in the Brazilian policy on
 
substituting alcoaol for oil). Entwicklung und Landlicher Baum 18(l):22-25.
De., Sum. De., 1LRef., Il. (Fachhochschule Koln Institut fur 
Tropentechnologie, Feitweg 1 5000 Koln, Germany] 

Cassava. Alcohol. Factories. Feeds and feeding. Waste utilization.
 
Fertilizers. Ecology. Brazil.
 

The present alcohol production it, Brazil replces 30 percent of the oil use 
of 11 percent of the oil import of the .ountry; it also replaces about 35 
percent of the petrol used in cars. Of che 3.2 million ha planted to 
sugarcane, 6.4 percent of the arable soils, about 2.4 percent is used
 
solely for alcohol production. Growing of the crop and the problems

involved are briefly discussed. The use of vinasse as stock feed and
 
fertilizer has solved environmental problems but there still remain other 
problems to be tackled. The use of other agricultural products such as 
cassava and babassu for alcohol production is described. (Abstracts on
 
Tropical Agriculture)
 

0304 
26730 ELUAGU, L.S. ; OKEREKE, 0. 1985. The socio-economic impact of gari
traders, association in Imo State of Nigeria. Oxford Agrarian Studies 
14:92-103. En., Ii. [Dept. of Agricultural Economics, Nigeria Univ., 
Nsukka, Nigeria]
 

Cassava. Gari. Trade. Prices. Price maintenance. Consumption. Socioeconomic
 
aspects. Nigeria.
 

The extent gari traders' associations in Imo State, Nigeria, influence the 
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marketing of gari was studied. The functions of these associations were 
octermined as well as the degree of collusion among them in Imo. Consumer 
attitudes toward these associations were also examined. Associations were 
found to create a favorable marketing enviroment; however, gari prices 
were fixed at noncompetitive levels, a monopoly of market stalls was 
observed, and entry into the gari trade is difficult. The supply has been 
controllec to create artificial scarcity. (CIAT) 

0305
 
28340 FERGUSON, T.U.; WILSON, L.A. 1986. Root and tuber crop programs at
the University of the West Indies. In Regional Workshop on Root Crops 
Prodtotion and Research in the Caribban, Guadeloupe, 1985. Proceedings. 
,ali, Colombia, Csntiro Internacional da Agricultura Tropical. pp.1 8 

5-1 8 
9. 

En., Sum. Es. [Dept. of Crop Science, The Univ. of the West Indier, .St. 
Augustine, Trinidad, West Indies] 

Cassava. Cassava nrograms. Trinidad and Tobago. 

Research work on root crops (yam, sweet potato, cassava, potato, and 
aroids- in particular, cocoyam), carried out by the Faculty of Agriculture
of the U. of West Indies, is summarized. Regarding casava, the major
achievements have been the identification of factors limiting its 
development in the region, the understanding of its growth mechanisms,
seleotion development, and release oz cv., development of improved systems 
for mechanization, quantification of yield performance on different soil 
types, studies on the dormancy mechanism in root crops, and development of 
paclages of cultural practice. Outreach and training activities are 
mentioned, and prcposals for research activities on root crops are given.
 
(CIAT)
 

0306 
28341 FERGUSON, T.U. 1986. Root and tuber crops in the Caribbean. In 
Regional Workshop on Root Crops Production and Research in the Caribbean, 
Guadeloupe, 1985. Proceedings. Cali, Colombia, Centro Internacional de 
Agrioultura Tropical. pp.191-219. Ln., Sum. Es. [Dept. of Crop Science, The 
Univ. of the West Indies, St. Augustine, Trinidad, West Indies] 

Cassava. Production. Statistical data. Marketing. Trade. Cassava programs.
 
Research. Caribbean.
 

The importance and production of root crops in 17 Caribbean countries aro 
analyzed. Statistical data on the production and per capita production of 
the following root crops are given: yam, cassava, sweet potato, taro, 
cocoyam, and potato. Cassav is the major root crop grown (734,000 t in
 
1982-83), followed by sweet potato 
 (551,000 t). Cuba, Dominicrn Republic,
and Haiti are the largest cassava growing countries, and Cuba, Grenada,
Haiti, and St. Vincent have the largest per capita production. Constraints 
to research, training, production, and utilization for each crop are 
discussed. Finally, the importance of a regional research network on root 
crops is stressed, its objectives are indicated, and possible project
 
activities are listed. (CIAT)
 

0307 
28334 FLETCHER, R.E. 1986. Root and tuber crops in Montserrat. In Regional

Workp -b,.; Root Crops Production and Research in the Caribbean, 
Guadeloupe, 1965. Proceedings. Cali, Cojombia, Centro Internacional de 
Agricultura Tropical. pp.101-110. En., Sum. Es., 6 Ref. [Caribbean
Agricultural Research & Development Inst., c/o Ministry of Agriculture, 
P.O. Box 272, Plymouth, Montserrat] 
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Cassava. Produtior Statistical data. Soooeconomic aspects. Marketing.
Cassava programs. Montserrat.
 

The situation of root and tuber crops in Montserrat is presented. The main
cropping 'systems, availabl e land, socioeconomic faotdles, production levels,
productivity, imports, and price structure and markets are 
discussed.

Cassava is almost unknown in Montserrat; it is specifically grown for
processing into cassava bread during the festival season. The crop iSrarely grown in pure stand, but is planted along field borders and
contours, and intercropped with pigeon pea, 
 sweet potato, and aroids. Therecommendations given include that of conducting more studies on cassava to
improve its production and introduce small-scale processing. (CIAT)
 

0308
 
26359 FONDO NACIONAL DE INVESTICIACIONES AGROFECUARIAS. ESTACION
 
EXPERIMNTAL MONAGAS. 1985. Yuca. (Cassava). In __ . Informe Anual
 
1984. Maturin, Venezuela. pp.125-165. Es., Il.
 

Cassava. Cultivars. Developmental research. Production. _Root productivity.
Timing. Growth. Plant development. Soil fertility. Starch content. 
Carbohydrate content. Leaves. Fertilizers. N. P. K. Nutritional
 
requirements. Venezuela.
 

Advances in the research projects carried out at 
the Monagas exptl. station

in Maturin, Vnnezuela, to select cassava cv. adapted to potential
production regionf. are presented. Forty-seven cv. were evaluated regarding
their morphological characteristics (growth habit, height, type of
branching), yield and its components, DM, and starch content. Data arepresented on total biomass production of some cv. during a period of 0-120
days, COR, ROB, LAI, leaf angle, leaf retention and longevity, lateral

growth, and coverage. The collection, management, 
 and clonal clarsificatiop
of materials from different zones of the country are described; among the 
materials selected are Pata ce Negro, Brasilera-D, and M-Ven 7. Other
research projects consisted in evaluating the soil analyses and the
 
response of some cv. to N, P, and K fertilization to determine the type of

fertilization according to soil type. 
The best NPK fertilizer formulas
 
according to multilocati-nal trials were 120-143-143, 75-90-90, and 30-143
143. The reaction of 23 cassava ciones to Xanthomonas campestris pv.
manihotis was studied, as well as the effect of the disease on cutting

quality (percentage of germination) depending on the cutting height when 
die-back symptoms appear. Other aspects considered include postharvest

management and incidence of b, wn streak ruot rot. (CIAT) 

0309

28332 FORDE, B.J. 1986. Root and tuber crops in Guyana. In Regional
Workshop on Root Crops Production and Research in the Caribbean,
Guadeloupe, 1985. Proceedings. Cali, Colombia, Centro Internacional deAgricultura Tropical. pp.69-80. En., Sum. Es., 8 Ref., Il. [National
Agricultural Research Inst., Coastal Plains Field Research Unit, Burma,
Mahaicony, E.C.D. Georgetown, Guyana] 

Cassava. Production. Mapb. Statistical data. Socioeconomic aspects.

Marketing. Cassava programs. Guyana. 

In Guyana, cassava is the most important root crop; root crops occupy the

5th place of importance in national food crop production. The main cropping
systems used by the farmers in the different regions of the country are
described. More than 1 crop is planted to reduce risks; in the Pomeroon

region. cassava is planted as an intercrop with tree crops such as citrus,
avocado, and other mixed fruits. The lowtest price was paid for cassava.
 
Although the domestic demand for root and tuber crops is primarily as fresh
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food, cassava is also consumed processed (flour, starch, cassareep, bread).
Since 1970 the government of Guyana has restricted the importation of

energy-rich agricultural products; therefore, they have been replaced with
locally produced root and tuber crops. During this same period, the
Aoceler&ted Production Drive program was started; its objective was to 
promote cassava production and its processing into flour and animal feed.

Unfortunately, the program was not successful. The staff of the National 
Research Institute is listed; research has focused mainly on rice and
 
cassava. The results of research carried out on root crops are briefly
presented, and for cassava, it is proposed to continue the evaluation of cv. and to study the different cropping systems. (CIAT) 

0310

28328 FORDE, S.C. 1986. The root and tuber crops program at CARDI. In

Regional Workshop on Root Crops Production and Research in the Caribbean,
Ouadeloup,, 1985. Proceedings. Cali, Colombia, Centro Internacional de
Agricultura Topical. pp.37-42. En., Sum. Es. [Caribbean Agricultural
Research & Development Inst., Univ. Campus, St. Augustine, Trinidad and 
Tobago] 

Cassava. Cassava programs. Research. Trinidad and Tobago. 

The research, training, and development activities related to :weet potato,
yam, cassava, and aroids, carried out by the root crop pro:'jrm of the 
Caribbean Agricultural Research and Development Institut,- Trinidad and
Tobago), are presented. The present interest in cassava i_; its use as a 
maize substitute in animal feeds. The following activitios are in
 
.pro~ress: introduction and evaluation of CIAT cv. 
in multilocational
 
trials; study of selected cassava lines resistant to CBB; development of
 
improved cassava production thropgh mechanized systems of planting and
 
harvesting, and fertilizer and herbicide application; develo,.ment of
 
systems for chipping and drying cassava for use in aaimal feeds. (CIAT) 

0311
 
26789 GABON. MINISTERE DE L'AGRICULTURE, DE L'ELEVAGE ET DE L'ECONOMIE
 
RURALE. 1985. Obstacles a la production et a la commercialisation des
 
racines, tubercules et plantains en Afrique. (Production and marketing

constraints of roots, tubers, and plantains in Africa). In Workshop on 
Production and Marketing Constraints on Roots, Tubers and Plantains Jn
 
Africa, Kinshasa, Zaire, 1985. Report. Rome, Food and Agriculture
Organization of the United Nations. v.2, pp.76-88. Fr. 

Cassava. Production. Cultivation. Plant breeding. Cultivars. Marketing.
Cassava programs. Developmental research. Legal aspects. Gabon. 

Production and marketing constraints' of roots, tubers, and plantains in
Gabon are analyzed; a traditional subsistence Poonomy persists, together
with the modern exploitation, of mining a~d forestry. The problems faced are
discussed and possible solutions are given. The results of var. improvemcnt
in cassava are given as well as selected var. and their characteristius. 
(CIAT) 

0312

26786 GBEDOLO, Y.M. ; FAVI, F. 1985. Points sur la situation des plantes a
racines at tubercules en Repblique Populaire du Benin. (Some aspects of

the situation of root and tuber crops in Benin). In Workshop on Production 
and Marketing Constraints on Roots, Tubers and Plantains in Africa,
Kinshasa, Zaire, 1985. Report. Rome, Food and Agriculture Organization of 
the United Nations. v.2,pp.1-12. Fr., Il. 

Cassava. Cultivation. Production. Storage. Root productivity. Distribution. 
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Prices. Weds. Marketing. Processing. Statistical data. Cassava programs.
Developmental research. Benin. 

The situation of cassava and other starchy crops in Benin during 1969-81 is 
examined. Cassava is an important crop due to its adaptability and low

tillage and water requirerients; it is grown in the southern part of the
 
country with yields of 2o6,180, 104,940, and 73,520 t/yr, resp., in Oume,
Atlantique, and Mono; it is also cultivated in the North with yields of
 
26,920 and 29.950 t/yr, reap., in Borjou and Atacora, and in the central 
zone with 158,830 t/yr in Zou. Cassava yields, however, are low (6.31 and
 
6.58 t/ha in 1976 and 1981, reap.), attributable to pests, diseases, and
 
weeds. This fact, together with the rapidly increasing population and the
 
low crop production (660,340 t/yr in the whole country), 
cause the demand
 
and prices of by-products, especially that of gari, to rise. Fresh cassava
 
is hardly marketed because of conservation, storage, and transportation
 
constraints. (CIAT)
 

0313 
23169 GOMEZ, G.; LYNAM, J.K.; BEST, R. 1983. Programa de actividades 
futuras. (Program of future activities). In _ ., ed. Plan piloto para
el desarrollo agro-industrial del cultivo de la yuca en algunos

departamentos de la Costa Atlhntica 
de Colombia. Segundo informe Julio 
1982-mayo 1983. Cali, Colombia, Centro Inte,'nacional de Agricultura
Tropical. Proyecto Cooperativo >:'/ACDI-CIAT. pp.51-53. Es. [CIAT, Apartado 
A6reo 6713, Cali, Colombia]
 

Cassava. Cassava programs. Developmental research. Drying. Marketing.

Production. Cultivars. Technology evaluation. Colombia.
 

The program of future activities for the collaborative project Integrated
Rural Development program/Canadian International Development Agency/CIAT
is presnted. The following aspects should receive special emphasis: (1)
 
cassava root production and marketing on the Atlantic Coast 
 of Colombia,
(2) validation of farm-level 
Lmproved production technology, and (3)

technological improvements in 
the drying process. (CIAT) 

03141 
23157 GOMEZ, G.; CARDONA, F. 1982. Informe de las actividades del proyecto

noviembre 1981-junio 1982. 
(Report on project activities: November
 
1981-June 1982). In Centro Internacional de Agricultura Tropical, 1982. 
Plan piloto para el desarrollo agro-industrial del cultivo de la yuca en 
algunos departamentos de la costa norte de Colombia; producci6n y
procesamiento de yuca en el departamento de Sucre. Primer informe noviembre
 
1981-Junio 1982. Cali, Colombia, Proyecto Cooperativo DRI/ACDI/CIAT.
pp.5-16. Es. [CIAT, Apartado A6reo 6713, Cali. Colombia] 

Cassava. Cassava programs. Developmental research. Factories. Marketing. 
Drying. Colombia.
 

The advances in the development project of a pilot plant for the natural 
drying of cassava in Betulia (Sucre, Colombia), over the period Nov. 1981-

June 1982, are briefly described. CIAT participates in the project as a 
consultant. Cassava drying seems to 
be a feasible alternative for the

marketing and commercialization of surplus cassava on the Atlantic Coast. 
According to production costs, the min. drying area for this type of plant

is estimated to be 500 square meters and 360 t fresh 
cassava are needed
 
over a 20-wk. period to produce 135 t dry cassava. A financial analysis of
 
processing plants with drying areas 
of 500 and I00 square meters is
 
presented . Some factors partially responsible for low yields are poor seed
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quality, lack of machinery for good soil preparatior lack of ridges ,in
heavy soils, and the use of inadequate plant densities and spatial 
arrangements. The schedule of future activities is included. (CIAT)
 

0315
26774 GURITNO, B.; UTOM0, W.H. 1985. Pokok-pokok pikiran pengembangan 
tanaman ubi kayu. (Basic considerations regarding cassava development). In
Nugroho, W.H.; 0uritno, B.; Utomo, W.H.; Sugito, Y., eds. Seminar 
Pengembangan Ubi Kayu di Jaws Timur, Indonesia, 1985. Presiding. Malang,
Pusat Penalitian Tanaman Ubi-Ubian Universitas Brawijaya. pp.251-274. In.,
Sum. In., En., 6 Ref., If. 

Cassava. Prices. Costs. Root productivity. Factories. Harvesting. Trade.
 
Statistical data. Developmental research. Indonesia.
 

The profitability of cassava is reviewed considering EEC policies and 
problems of soil impoverishment. It is demonstrated that cassava is still
 
profitable and that soil impoverishment can be overcome by proler cropping

systems. Basic considerations regarding cassava development are also 
discussed. Suggestions cover the farmers 
as the producer, factories as the
 
consumer, goverment offices and cooperatives as the supervisor, and banks 
as the credit organizer. (AS (extract)) 

0316

26805 HAAN, 0. rE 1986. Buying behaviour and changing cassava consumption
habits in Bucaramanga; an inventory study for the project "Fresh cassava
 
for urban markets" of the Centro Internocional de Agricultura Tropical in

Colombia. Mag.So. Thesis. Utrecht, Netherlands, Agricultural University 
 of 
Wageningen, 9 

4 
p. En., Sum. En., 40 Ref., il. 

Cassava. Socioeconomic aspects. Fresh 
products. Consumption. Costs. Prices.

Trade. Developmental research. Cassava programs. Cassava roots (vegetable). 
Colombia. 

CIAT's project of fresh cassava for urban markets aims at introducing a 
simple low-cost storage technology for cassava. It is expected that with
the storage method (packing the roots in plastic bags and treating them 
with a fungicide), losses during the marketing will decrease, resulting in
 
a lower consumer price. Improved quality and increased buying and storing
convenience for consumers would also be achieved. Consumers' attitudes
 
towards cassava 
 and other basic food products were investigated. A
household survey has been conducted in the city of Bucaramanga (Colombia).

The buying behavior was 2 specially important issue, since the buying

frequency and the amounts 
 bought were thought to be an indication 
consumers' willingness to buy storable cassava. Several groups of 

of 
consumers 

were distinguished, depending on their socioeconomic status and their
 
access to markets. It was found that 
 the majority of the consumers (72

percent) buy cassava at a market. The distance homs-market influenced 
buying behavior considerably. Daily market visiting prevails for those
 
living close to a market, while 
people living in a remote neighborhood

either go once a week, or visit a neighborhood shop to save time and 
transport money. These shops usually have higher prices and quality is, in
general, lower than at the markets. Exnept for distance factors, the 
availability of money also accounts for differences in buying behavior. A

continuous shortage of money compels many poorer consumers to make frequent
purchases. A relatively bad access to a market had a significant negativeinfluence on the total amount of cassava consumed/person. By eliminating
buying inconvenience through the supply of storable cassava, consumption
might rise. Most respondents reacted positively to the idea of selling
storable cassava, but the background of these reactions differ; while the 
poorest consumers hope that a lower price will be the result, higher income 
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groups see advantages in the quality aspects. Increased buying and storing 
convenience will result for the irhabitants of remote neighborhoods and for 
those who do not possess a refrigerator, but those who visit a market
 
frequently anyhow will not change their buying behavior because of this 
fact. The wish to buy producta as fresh as pos.4ble and the continuous
 
shortage of money will be strong forces to maintain the prevailing shopping 
pattern with frequent market visits. It i. therefore of the utmost 
importance to adapt the supply of storable cassava to the wishes and
 
possibilities of consumers. A flexible supply in quantities that consumers 
are able to buy and a lowering of the price will be the best strategies to
 
serve the needs of the poorer urban consumers. (AS) 

0317
 
27605 HAMN, S.K.; KEYSER, J. 1985. Cassava: a basic food of Africa. Outlook 
on Agriculture 14(2) :95-99. En., Sum. En,, 17 Refs. [International Inst. of 
Tropical Agriculture, P.M.B. 5320, Ibadan, Nigeria] 

Cassava. Cultivation. Cassava programs. Research. Africa. 

The importance of cassava as a staple food for one-eighth of the worldts 
population is briefly highlighted and the factors that militate against the 
widespread marketing of cassava are discussed. The per capita consumption 
of fresh cassava is greatest in Africa, averaging 102 kg/yr. In the Central
 
African Republic, Congo, Gabon. and Zaire, consumption exceeds 300 
kg/person/yr. Cassava is grown in 31 African countries, stretching in a 
wide belt from Madagascar in the SE-to Senegal in the NW. Since its 
foundation in 1967, the International Institute of Tropical Agriculture 
(Nigeria) has devoted a great deal of effort to the development of improved 
cassava var. and better methods of cultivation and disease control. 
Priority has been given to the diseases and pests that cause the greatest

losses in the crop: CAMD, CBB, and the introduced pests Mononychellus 
tanajoa and Phenacoccus manihoti. Other aspects reviewed include agronomic 
practices, HCN content, interspecific crosses, and outreach activities.
 
(CIAT)
 

0318 
26316 HERSiEy, C.Z(. ; MORENO, R. ; LYNAM, J. ; BEST, R. 1986. Actividades 
1985/-198 6 (Activities during 1985-86). In Best, R.; Ospina P., B., comp. 
El desarrollo agro-industrial del cultivo de Is yuca en la Costa Atlfntica 
.4e Colombia. Cuarto informe sobre las investigaciones realizadas en apoyo 
al establecimiento de las plantas de secado natural de yuca periodo Julio 
1984-junio 1985. Cali, Colombia, Centro Internacional de Agricultura 
Tropical. Proyecto Cooperativo DRI-CIAT. v.2, pp.91-93. Es. [CIAT, Apartado 
Atreo 6713, Cali, Colombia]
 

Cassava. Drying. Cassava programs. Cultivars. Cultivation. Developmental 
research. Colombia.
 

The activities proposed for the dried casr-va project during 1985-86 on 
the Colombian Atlantic Coast are briefly described; these include regional 
trials, agricultural production systems and field expt. in C6rdoba, cassava 
production and marketing follow-up studies, and improved technologies for
 
cassava drying. (CIAT) 

0319 
26309 HOOGERVOST, J. ; VAN WIJK, P. ; JANSSEN, W. 1686. La disponibilidad de 
tierra y de mano de obra pare la expansi6n del cultivo de yuca. 
(Availability of land and labor to expand cassava cultivation). In Best, 
R. ; Ospina P., B., comp. El desarrollo agro-industrial del cultivo de la 
yuca en la Costa Atlfntica de Colombia. Cuarto informe sobre las 
investigaciones realizadas en apoyo al establecimiento de las plantas de
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secado natural de yuca periodo Julio 1984-junio 1985. Cali, Colombia,
Centro Internacional de Agricultura Tropical. Proyeoto Cooperativo DRI-
CIAT. v.2,pp.31-39. Es., Il. 

Cassava. Socioeconomic aspects. Labor. Costs. Cultivation. Timing. Cassava 
programs. Development research. Colombia. 

A case study was conducted in Betulia (Sucre, Colombia) to understand
 
better the factors that influence the availability of land, labor, and 
mechanization services for cassava cultivation. The most important
mechanism to increase land availability for cassava cultivation in the 
short term is rent land; for those cooperatives that have a low 
availability of land, the collective rental of land (more than 10 ha) would 
be the best way to eliminate the restriction. The labor market is 
characterized by increased availability and a highly seasonal demand. In
 
areas with excess labor, large-landed estates predominate; if the dried
 
cassava project 
is established in these areas, considerable social benefits
 
would occur.(CIAT)
 

0320 
19551 HOOGH, J. DE 1981. Belangentegenutc1lingen rund cassave. (Differences
in opinion on the subject of cassava). In Asseldonk; J.S.O. Van.; Box, L.,

eds. Cassave of tapioca? Verslag van het Symposium Recente Ontwikkelingen
in Onderzoek en Gebruik van Cassave, Amsterdam, 1981. Amsterdam, Stichting
Onderzoek Wereldvoedselvoorziening. pp.1-5. Nl, 

Cassava. Marketing. Production. Consumption. Socioeconomic aspects. 
Netherlands.
 

EEC income policies are discussed regarding internal policies for cereals
 
and subsequent changes in their production and consumption. The extent of
 
these changes depends on the possibilities of substitution of the
 
producers/consumers. The forage industry imports cassava with little 
 or no 
taxes for processing, whenever technically feasible, instead of 
expensive

cereals. Floor and intervention prices for cereals have increased their
 
production ii, the EEC; however, consumption has stagnated. The expenses for 
restitutions and interventions are consequently growing while on the other
 
hand the proceeds from levies on cereals are decreasing. It is important

for both cereal producers and the EEC as a whole to solve this problem; 
cereal producers have felt that the problem 
 could be solved by modifying
 
cassava imports. It is not in the interest of 
the Dutch cattle raisers that
 
substitution products, like cassava, become more expensive. This would have 
negative consequences on the income and employment in this sector and on
 
the supply of raw materials for processing industries. Cassava producers
depend greatly on the export of their product for their income, so they can
 
hardly accept EEC import restrictions. An import quota for cassava, with
 
an obligation for the EEC to buy at a certain price, independent of the
 
world market circumstances, is proposed. (CIAT)
 

0321
 
28186 IKPI, A.E.; GEBREMESKEL, T. ; HAHN, N.D.; EZUMAH, H. ; EKPERE, J.A. 
1986. Cassava - a crop fur household food security. A 1986 
situation
 
analysis for Oyo local government area Nigeria. Ibadan, Nigeria,
International Institute of Tropical Agriculture. Socio-Econoic Unit. 125p.
En., Sum. En., 77 Ref., Il. 

Cassava. Socioeconomic asptets. Cultivation. Production. Consumption.
Cassava programs. Statistical data. Processing. Marketing. Carl. Cassava 
flour. Human nutrition. Toxicity. Costs. Labor. Income. Nigeria. 
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A survey was conducted in Oyo Local Government Area, Nigeria, to analyze 
cassava cultivatior processing, use, and acceptance in order to determine 
its potential for household food security, income generation for rural 
households, and improved nutrition. Major findings are 
summarized, based on
 
interviews to 150 farmers regarding productior4 processing, and marketing. 
(CIAT)
 

0322
 
26310 JANSSEN, W. 1986. La demanda de yuca seca en Colombia. (The demand
 
for dried cassava in Colombia). In Best, R. ; Ospina P., 8., comp. El 
desarrollo agro-industrial dal 
cultivo de la yuca en la Costa AtlAntica de
 
Colombia. Cuarto informe sobre las investigaciones realizadas en apoyo al
 
establecimiento de las plantas de secado natural 
de yuca perlodo Julio


8

19 4-junio 1985. Caii, Colombia, Centro Internacional de Agricultura

Tropical. Proyecto Cooperativo DRI-CIAT. v.2,pp.41-50. Es., 1 Ref., II.
 
[CIAT, Apartado A6reo 6713, Cali, Colombia]
 

Cassava. Dried roots. Socioeconomic aspects. Processed products. Trade. 
Statistical data. Feeds and feeding. I"dustrialization. Cassava programs.
 
Developmental research. Colombia. 

The results of a survey conducted in late 1984 to determine the demand for 
dried cassava in Colombia are presented. The survey covered the animal feec 
industry and pig, broiler chick, and egg producers. It was estimated that 
dried cassava at a relative price, equivalent to 78 percent the price of 
sorghum, would have an annual demand of 144,000 t; however, the demand for 
dried cassava is very sensitive to price fluctuations. Dried cassava would 
be mostly used to elaborate feed concentrates for egg and pig production. 
At an 8 percent growth rate of the feed industry, the demand for 1990 can 
be expected to be 200,000 t dry cassava. The Atlantic Coast region is 
expected to provide at least 50 percent of this dried cassava (250,000 t
 
fresh cassava). (CIAT) 

0323
 
26311 JANSSEN, W.; CORREA, C.; FRANCO, A. 1986. 
El impacto de la industria
 
de yuca seca en el mercado de la yuca en la Costa AtlAntica. (The impact of
 
the dried cassava industry on the cassava market of the Atlantic Coast). 
In 
Best, R.; Ospina P., 8., comp. El desarrollo agro-industrial del cultivo de 
la yuca en la Costa AtlAntica de Colombia. Cuarto informe sobre las 
investigaciones realizadas en apoyo al establecimiento de las plantas de
 
secado natural de yuca perlodo Julio 1984-junio 1985. Cali, Colombia, 
Centro Internacional de Agricultura Tropical. Proyeeto Cooperativo DRI-
CIAT. v.2,pp.51-57. Es., 
Il. [CIAT, Apartado Areo 6713, Cali, Colombia]
 

Cassava. Industrialization. Trade. Dried roots. Production. Prices.
 
Consumption. Simulation models. Cassava programs. Developmental research. 
Colombia. 

The results of a simulation model, designed to estimate the impact of the
 
dried cassava industry on the cassava market of the Colombian Atlantic 
Coast, are presented. The development of this type of industry seems to be 
promising for the region. Fresh cassava consumption will not be 
significantly affected by the dried cassava industry. On the other hand, 
the development of this industry will largely depend on the expected yield
increases; if yields increase rapidly, almost 6000 additional years of 
employment will be 
provided for the region and a considerable amount of
 
money will be saved from sorghum imports. The social benefits of the dried 
cassava industry development are estimated 
to be over US$1000 millions/yr.
 
(CIAT)
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26144 JANSSEN, W. 1984. El comercio de la yuca fresca en los Departamentos
de Atlhntico, Bolivar, C6rdoba y Sucre. (Fresh cassava trade in the 
departments of Atlfntico, Bolivar, C6rdoba, and Sucre). In Best, R., ed. 
Plan piloto para el desarrollo agro-industrial del cultivo de la yuca en 
algunos departamentos de la Costa Atlfntica de Colombia. Tercer 1

.nforme 
Junio 1983-Junio 1984. Cali, Colombia, Centro Internacional de Agriculture

8
Tropical. Proyeeto Cooperativo DRI-CIAT. pp.5 -64. Es., 2 Ref., Ii. [CIAT,
 
Apartado A6reo 6713, Cali, Colombia]
 

Cassava. Trade. Prices. Soclceconomic aspects. Developmental research. 
Cassava programs. Colombia.
 

The results of a survey among 506 cassava middlemen (wholesalers and 
retailers) to investigate the rural and urban marketing structure for fresh 
cassava, in the departments of AtlAntico, Bolivar, C6rdoba, and Sucrb 
(Colombia), are discussed. The course of 
fresh cassava from the faemer to
 
the consumer is briefly described. Commercialization costs for fresh
 
cassava are high due to perishability problems and uncertainty in demand,

especially in urban centers. Although cassava has 
 an attractive price in 
rural areas, its price in urban areas is too high compared with other crops
(potato, plantain, yams). Research is heing conducted on solving
perishability factors in 
cassava, which cause most of the marketing

problems. (CIAT) 

0325
 
26145 JANSSEN, W. 1984. El consume de la yuca fresca en los Departamentos
de AtlAntico, Bolivar, C6rdoba y Sucre. (Fresh cassava 
consumption in the
 
departments of AtlAntico, Bclivar, C6rdoba, and Sucre,. In Best, R., ed. 
Plan piloto para el desarrollo agro-industrial del cultivo de la yuca en
 
algunos departamentos de la Costa AtlAntica de Colombia. Tercer informe 
junio 1983-junio 19r,4.Cali, Colombia, Centro Irlernacional de Agricultura
Tropical. Proyecto Cooperative DRI-CIAT. pp.65-71. Es. [CIAT, Apartado 
A6reo 6713, Cali, Colombia]
 

Cassava. Consumption. Socioeconomic aspects. Prices. Cassava plograms. 
Developmental research. Colombia.
 

The results of a survey among 480 housewives of rural and urban centers in 
the departments of AtlAntico, Bolivar, C6rdoba, and Sucre (Colombia) on 
fresh cassava consumption are presented. The consumption of cassava and yam 
do-reases from rural to urban areas due to factors related to 
deterioration. Cassava is of major importance for the rural consumer, being
less important for the urban consumer. Cassava as food is relatively more 
important for the lower income groups than for the high-income groups. In 
general, cassava consumption decreased from 1930 to 1983, this reduction 
ranging between 9-46 percent. (CIAT) 

0326
 
26152 JANSSEN, W. 1984. La seleeci6n de sitios para el establecimiento de
 
plantas de secado natural de yuca. (The selection of sites for the
 
establishment of cassava natural drying plants). In Best, R., ed. Plan 
piloto para el desarrollo agro-industrial del cultivo de a yuca en algunos
departamentos de la Costa Atlintica de Colombia. Tercer informe junio 
1983-junio 1984. Cali, Colombia, Centro 
 Internacional de Agricultura

Tropical. Proyecto Cooperativo DRI-CIAT. pp.112-120. Es. [CIAT, Apartado 
A6reo 6713, Cali, Colombia]
 

Cassava. Drying. Factories. Cassava programs. Economics. Production. 
Marketing. Socioeconomic aspects. Devilopmental research. Prices. Colombia. 
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The process followed to select sites for 
the establishment of cassova
 
natural drying plants in the departments of AtlAntico, Bolivar, C6rdoba,
and Sucre (Colombia) is described. The criteria used to evaluate new areas 
are discussed: 
(1) the potential to increase cassava production, (2) the
 
potential to establish cassava natural drying plants, and (3) tire impact of 
the projects on the socioeconomic situation of the zone. A survey among 420

farmers of the region was conducted based on these criteria. Based on a 0-4 
scale, each criterion was evaluated for, the 4 departments, indicating that,
in terms of suitability for the establlshment of new plants, C6rdoba ranked 
1st followed by Sucre, and then Atlintico and Bolivar. The results of a

specific question asked to farmers on whether they would plant more or less 
cassava if prices were guaranteed, are given. (CIAT) 

0327 
26141 JANSSEN, W. 1984. Utilizaci6n de la tierra e importarcia do la yuca
 
en la finea DRI en los Departamentos de Atlintico, Bolivar, C6rdoba y

Sucre. (Land use and importance of cassava on the DRI farm in the
 
departments of Atlintioc, Bolivar, Ctrdoba, and 
 Sucre). In Best, R., ed.
 
Plan piloto para el desarrollo agro-industrial del cultivo de Ia 
yuca en
 
algunos departamentos de la Costa Atl-ntica de Colombia. Tercer informe 
junio 1983-Junio 1984. Cali, Colombia, Centro Internacional de Agricultura

Tropical. Proyecto Cooperativo DRI-CIAT. pp.37-44. Es. [CIAT, Apartado
 
Areo 6713, Call, Colombia)
 

Cassava. Socioeconomic aspects. Land use. Prices. Marketing. Root 
productivity. Developmental research. Cas.-ava programs. Colombia. 

The results of a survey conducted in 1983 among 416 farmers participating

in the Integrated Rural Development project (DRI, Colombia) in Atl~ntico
 
(60), Bolivar (66), C6rdoba (156), and Sucre (134), 
on land use and

importance of cassava within the farming system, arc presented. Except for 
Bolivar, where cassava and yam plantings decreased, increased land use
 
attributable to increased credit availability was observed. In general, 1.7
ha cassava was planted per fars in 1982-83, mainly in association with yam,

maize, and plantains; 
55 percent of the lano planted included cassava. On

the other hand, cassava ronocrops are not common and represent an option

only when not enough muney is available to plant cassava in association. 
Over 70 percent of the farmers make arrangements with middlemen prior to 
harvest and more than 50 percent of the 
cassava is for human consumption.

The increased production of these traditional crops has caused marketing

problems; in the case of 
casava, drying proje,:ts have tried to solve them.
 
(CIAT) 

0328 
23163 JANSSEN, W. ; OSPINA P., B. 1983. Actualizaci6n de las apreciaciones
econ6micas del secado natural do la yuca. (Updating economic estimates of 
cassava natural drying). In 06mez, G., ed. 
Plan piloto para el desarrollo
 
agro-industria del cultivo de la yuca en algunos departamentos de la Costa 
AtlAntica de Colombia. Segundo informe Julio 1982-mayo 1983. Cali,
Colombia, Centro Internacional de Agricultura Tropical. Proyecto
Cooperativo DRI/ACDI-CIAT. pp.17-24. Es., Il. [CIAT, Apartado A6reo 6713,
 
Cali, Colombia]
 

Cassava. Economics. Drying. Cassava programs. Developmental research. 
Costs. Development costs. Colombia.
 

Based on the experience of the Betulia cassava drying pilot plant (Sucre,
Colombia) and on the information collected at the 6 new drying plants
established on the Atlantic Coast, the economic estimates of the 1981-82 
economic feasibility study of cassava natural drying plants in the region 
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were updated. Investments and depreciations were reestivated as well as 
oprational costs and profitability. (CIAT) 

0329 
23164 JANSSEN, W. 1983. Estudios econ6micos sobre'la produccf6n y el 
mereadeo de la yuca. (Economic studies on caasavy production and 
marketing). In G6mez, 0., ed. Plan piloto paras el desarrolLo agro
industrial del cultivo de la yuca en algunos departamentos de .la Costa 
Atldntica de Colombia. Segundo informe Julio 1982-mayd 1983. Cali,
Colombia, Centro Internacional de Agricultura Tropical. Proyeeto 
Cooperativo DRI/ACDI-CIAT. pp.25-28. Es. [ClAT, Apartado A6rea 6713, Cal'i, 
Colombia]
 

Cassava. Economics. Marketing. Production. Consumption. Ciiltivars. 
Statistical data. Cassava programs. Developmental research. Colombia. 

Partial results of the survey carried out in Nov. and Dec. 1982 on cassava 
production and marketing on the Colombian Atlantic Coast. are briefly
discussed; 29 municipalities of AtlAnio, Bolivar, - rdoba, and Sucre were 
surveyed, and most of the information came from farmers owning less than 20 
ha. Cassava is grown mainly in association, especially with maize and 
maize/yams; other minor associations include cassava/ tobacco and 
cassava/millet/maize/pigeon pea. Only 16 percent of the cassava produced
in Atl~ntico is for self-consumptiom whereas in the other 3 departments it 
ranges between 34-40 percent. In Atl.rntico 80 percent of the production is 
destined for regional markets, mostly for human consumption; the 
corresponding figure for the other 3 departments is 60 percent. (CIAT) 

0330
 
23159 JANSSEN, W. ; OSPINA P., B. 1982. Estudio de factibilidad econ6mioa 
para plantas de secado natural do yuca en la Costa Atl~ntica de Colombia. 
(Economic feasibility study for cassava natur al drying plants on the 
Colombian Atlantic Coast). In Centro Internacional de Agricultura Tropical. 
1982. Plan piloto para el desarrollo agro-industrial del cultivo de la yuca
 
en algunos departamentos de la costa norte de Colombia; producci6n y
 
procesamiento do yuca en el Departamento de Sucre. Primer informe 
novicabre 1981-junio 1982. Cali, Colombia, Proyacto Cooperative 
DRI/ACDI-CIAT. 16p. Es., 
 Ii. [CIAT, Apirtado Areo 6713, Cali, Colombia]
 

Cassava. Factories. Drying. Economics. Costs. Cassava programs. Dried
 
roots. Colombia. 

An economic feasibility study for cassava natural drying plants on the 
Colombian Atlantic Coast, based on data obtained in 1981-82 during the
 
operation of a pilot plant located in Betulia (Sucre), is presented for 
drying floor areas of 500 and 1000 square meters, with a processing

capacity of 360 and 720 t fresh roots over a 20-wk. period (approx. 135 and 
270 t dry cassava, resp.). Cost:benefit (sensitivity and sales margin
 
analyses) and financial analyses are presented. The results indicate that,
 
under the specified conditions, the natural dryirg of cassava for animal 
feed seems to be profitable. (CIAT)
 

0331
 
26762 KANTOR WILAYAH DEPARTEMEN PERDAGANGAN PROPINSI JAWA TIMUR. 1985. 
Peranan ubi kayu dalam sektor perdagangan di 4ewa Timur. (The role of
 
cassava in the trade sector of East Java). In Nugroho, W.H.; Ul'Llu. d., 
Utomo, W.H. ; Sugito, Y., eds. Seminar Pengembangan Ubi Kayu di Jawa Timur, 
Indonesia, 1985. Providing. Malang, Pusat Penelitian Tanaman Ubi-Ubian 
Unversitas BrawiJaya. pp.48-63. In., Sum., In., En. 
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Cassava. Production. Trade. Statistical data. Prices. Distribution. Cassava 
chips. Gaplek. Alcohol. Dried roots. Pellets. Indonesia.
 

Cassava is not only used for food, but is also processed as chips, alcohol,or fructose. Cassava is usually exported as dried cassava (gaplek) or CF.
Indonesian exports of dried cassava are smaller than thoje of Thailand (in 
1984, 15 percent that of Thailand). Low exports are due to the lack of
 
cassava processing factories in the country. (AS) 

0332

26791 KWAME,A.A. 1985. Country paper on situation of roots, tubers and

plantains in Ghana. In Workshop on 
Production and Marketing Constraints on 
Roots, Tubers and Plantains in Africa, Kinshasa, Zaire, 1985. Report. Rome,

Food and Agriculture Organization of 
the United Nations. v.2,pp.94-103.
 
En., Ii. 

Cassava. Production. Marketing. Prices. Processing. Postharvest losoes. 
Socioeconomic aspects. Root productivity. Cassava programs. Developmental
 
research. Ghana.
 

The situation of starchy food crops in Ghana is described. An estimated 19 
percent of cropped land is planted to root and tuber crops. Cassava is

cultivated almost all over the country with 315,000 and 290, 000 ha planted
to the crop in 1980 and 
1985, resp. Expected production of cassava for 1985
 
is 290, 100 MT. Food production is characterized by small farms, lack of
 
resources, low incomes, and rudimentary technologies. Marketing and rrice
policies are described, which, in the case of 
 subsistence foods, are in the 
hands of a large no. 
of middlemen. The only government agency, Ghana Food

Distribution Co., handles, at the most, about 10 percent of this trade.

Prices are unfavorable to producers, increased by deficient transportation

and storage, high rates of product deterioration, absence of credit, and
 
ineffective governmental intervention. (ClAT)
 

0333

26787 LEUMASSI, P. 1985. Situation du secteur des racines, tubercules et
plantains au Cameroun. (Situation of roits, tubers, and plantains in

Cameroon). In Workshop on Production and Marketing Constraints on Roots. 
Tubers and Plantains in Africa, Kinshasa, Zaire, 
1985. Report. Rome, Food

and Agriculture Organization of the United Nations. v.2, pp.13-26. Fr. 

Cassava. Trade. Prices. Costs. Production. Socioeconomic aspects.

Statistical data. Developmental research. Cassava programs. Cameroon. 

The situation of cassava and other starchy Jrops in Cameroon is examined;

there, food production is affected by rudimentary methods of cultivatior

transformation, and conservation, regional caloric deficiencies,

inadequate distribution, 
 storage, and price structures, and rural
migration. Cassava accounts for 20.12 percent of the total food production
with 1938 t/ha and 45.7 kg per capita/yr; it is consumed fresh or
 
processed. Channels of distribution and marketing arn characterized by

atomization and lack of equipment. Price policies, systems and margins,
postharvest losses, and official intervention are discussed. Total cassava
 
production has decreased from 719,000 t (1972) 
to 625,000 t (1981), and
 
area planted to 
cassava from 507,747 ha (1976) to 401,954 ha (1980). (CIAT)
 

0334

28335 LOWERY, J.E. 1986. Rcot and tuber crops in Nevis. In Regional
Workshop on Root Crops Production and Research in the Caribbean, 
Guadeloupe, 1985. 
Proceedings. Cali, Colombia. Centro Internacional de 
Agricultura Tropical. pp.111-121. En., Sum. En., 8 Ref. (Caribbean 
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Agricultural Research & Development Inst., P.O. Box 442, Charlestown, 

Nevis] 

Cassava. Production. Statistical data. Marketing. Cassava programs. Nevis.
 

The 4 main starchy root crops grown in Nevis (sweet potato, yam, cocoyam,

and cassava) are described regarding production, wholesale and retail

prices, and domestic and external demand. Cassava is grown on a small
 
scale, almost exclusively for 
home use. It is planted as an alternative toleaving the land fallow; therefore the most common planting time is between 
Jan.-March, coinciding with the dry season. Silba pendula is the most 
important pest, but no control measures are applied. The yield level
 
calculated by the Caribbean Agricultural Research and Development institute 
is of 1596 kg/ha. It is recommended that any cassava research be directed

toward livestock feed rather than human consumption. (CIAT) 

0335
 
23165 LYHAM, J.K. 1983. Cooperaci6n en el desarrollo de proyectos de 
investiga.-i6n agron6mica. (Cooperation in te development of agronomic

research projects). In 06mez, G., ed. Plan piloto para el 
desarrollo agro
industrial del 
cultivo de la yuca en algunos departamentos de la Costa

AtlAntica de Colombia. Segundo informe julio 1982-mayo 1983. Cali,

Colombia, Centro Internacional de Agricultura Tropical. Proyecto

Cooperative DRI/ACDI-CIAT. pp.29-37. Es. [CIAT, Apartado Areo 6713, Cali,
 
Colombia]
 

Cassava. Cassava programs. Developmental research. Cultivars. Root 
productivity. Economics. Production. Consumption. Soil analysis.
Intercropping. Socioeconomic aspects. Statistical data. Colombia. 

Three cassava cv. (local var. Venezolana, improved cv. H Col 16814,and
hybrid CM342-170) in monoulture and in aszociation with maize/yams were 
evaluated in 6 trials on different farms of the Betulia area (Sucre,
Colombia) through a farmer/Instituto Colombiano Agropecuario/CIAT 
collaborative project. Cassava yields were markedly lower 
in all associated
 
systems than in monoculture. A cassava cv. x yams interaction was
 
observed. In associated crops, higher cassava yields and lower yam yields

were obtained wh,.-n Venezolana was ;lanted than with 
 M Col 16811, which i.1
less vigorous. ".he av. yields of M Col 16814 in mcnr ,iture (21.9 t/ha) were
higher than those of Venezolana and the regioal a\. (8.0 t/ha). Yields jf
CM 342-170 were highly unstable and root DM content was lower. M Col 1684
is recommended for monocropping systems in the region and for animal 
nutrition, and Venezolana for both monocropping and associated systems. The

latter cv. has 
 excellent root quality, but is susceptible to poor soils.

The econmmic analysis of these expt. indicated that M Col 16814 was the most
 
profitable cv. on 4 of the 6 
 farms when roots were sold for fresh
consumption. In general, cassava monocrops appear to have more economic
 
stability than associated systems, 
 mainly due to the yam component in the 
latter. (CIAT)
 

0336
 
27665 MARISCAL, A.M. 19811. Major constraints of cassava production in the 
Philippines. Radix 6(1):13-14. En., 
11 Ref. [Philippine Root Crop Research
 
& Training Center, Visayas State College of Agriculture, Baybay, Leyte 
7127-A, Philippines]
 

Cassava. Production. Cultivation. Technology. Philippines. 

The major factors limiting cassava production in the Philippines are
 
briefly discussed. These include subsistence farming, infertile areas for 
cassava, poor production practices, inappropriate research-generated 
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technologies, slow technology transfer, unadopted technologies, andpostharvest and processing problems. 
 These factors are summarized as being

biophysical (var., pests, management practices, cropping system, and
soils) and socioeconomic (ignorance, credit, input availability, economic
behavior, market, superstition, and tradition). (CIAT) 

0337
26140 MESTRA 0., A.; GONZALEZ A., G. 1984. La evaluaci6n de un proyecto deproducci6n de yuca con credito asociativo. (Evaluation of a cassavaproduction projeot with associative credit). In Best, R., ed. 
Plan piloto

para el desarrollo agro-industrial del cultivo de la yuca en algunos

departamentos de la Costa AtlAntica de Colombia. Tercer informe junio

1983-junio 1984. Cali, Colombia, Centro Internacional de Agricultura
Tropical. Proyecto Cooperative DRI-CIAT. pp.29-36. Es.
 

Cassava. Production. Planting. Cultivars. Weeding. Injurious insects.

Harvesting. Costs. Labor. Developmental research. Cassava programs.
 
Colombia.
 

The associative type of credit was evaluated on the basis of the 1st
 
experiences obtained in 1983-84 with the cassava natural drying plant
APROBE (16 associated cassava producers) located in Betulia (Sucre,

Colombia). The project covered 53 
 ha and technical assistance was provided.

The economic evaluation indicated that cassava yields were 40 percent below

the expected level (8.3 vs. 
14.0 t/ha), resulting in an economic loss. To
correct deficiencies encountered in this project, the following
recommendations were made: 
(1)initiate a plan to produce high-quality,

dis'ase- and insect-free planting material; (2) select lots of healthy seedand reserve them as planting material; (3) store planting material for no
longer than 2 me. 
and treat this material prior to storage; (4)make an

agroeconmic evaluation of cascava/maize association thus reducing

investment risks; and (5) complement agronomic studies with
 
production/processing studies. (CIAT)
 

0338

26803 MOONGA, R.M.; CHALABESA, A. 1985. Outline paper on situation of
 
roots, tubers and plantains in Zambia. In Workshop on Production andMarketing Constraints on Roots, Tubers and Plantain in Africa, Kinshasa,

Zaire, 1985. Report. Rome, Food 
 and Agriculture Organization of the United
 
Nations. v.2, pp.260-266. En.
 

Cassava. Production. Cassava programs. Legal aspects. Prices. Marketing. 
Developmental research. Zambia.
 

The situation of cassava and other subsistence crops in Zambia
described. No accurate data are available but in a survey 

is 
conducted in

1977, it was estimated that 70 percent of the farmers had cassava fields
(approx. 371,000 households). Cassava yields in Zambia are among the
lowest in the world (approx. 6 t/ha in 2-3 yr) and per capita consumption
has decreased by 25 percent, attributed to the lack of early maturing,
disease- and pest-resistant var., poor cultural practices, and the absence
of processing technology and marketing facilities. Other production

constraints are the high labor requirements and prices and the lack ofincentives. Research work carried out at Hausa Regional Station is briefly 
discussed. (CIAT)
 

0339
26761 MUSLIM H. ; KUNARTO. 1985. Kebijaksanaan pembangunan daerah,
khususnya mengenai sektor industri dan industri pertanian dalam Pelita.
(Government policies for regional development, especially for the 
industrial and agroindustrial sectors in Pelita IV). 
In Nugroho, W.H.;
 

58
 



Ouritno, B.; Utomo, W.H.; Sugito, Y., eds. Seminar Pengembangan Ubi Kayu 
di Jawa Timur, Indonesia. 1985. Prosiding. Malang, Pusa Penelitian Tanaman 
Ubi..Ubian Universitas Brawijaya. pp.30- 4

7. In., Sum. In., En. 

Casnava. Cassava programs. Factories. Legal aspects. Statistical data.
 
Production. Indonesia. 

In Uast Java, one of the aims of industrial development is the use of 
agricultural products for industrial purposes. The manufacture of tapioca
and other cassava products in Indonesia is not as developed as that of rice 
or iaize. In 1983-84 East Java produced 3,472,000 t cassava and only 8 
peroent was destined for industrial use due to the lack of industries that 
use cassava as a raw material. (AS) 

0340 
26795 NIGERIA. FEDERAL DEPARTMENT OF AGRICULTURF AND RURAL DEVELOPMENT.
 
1985. Situation report on roots, tubers and plantains in Nigeria. In 
Workshop on Production and Marketing Constraints on Roots, Tubers and 
Plantains in Africa, Kinshasa, Zaire, 1985. Report. Rome, Food and
 
Agriculture Organization of the United Nations. v.2.pp. 127-138. En. 

Cassava. Marketing. Prices. Socioeconomic aspects. Cassava programs. 
Developmental research. Plant breeding. Legal aspects. Nigeria. 

The situation on roots, tubers, and plantains in Nigeria is described. In 
this country, where the oil sector predominates, agriculture represents 22 
percent of the gross national product and engages approx. 55 percent of the 
labor force. Eleven million t of cassava are produced per year on 0.93
 
million ha. There is no organized marketing system for cassava; its
 
commerce is mainly the responsibility of women. Among technical and social
 
constraints to cassava production are the small size of farms, multiple 
cropping systems, pests and diseases, low soil fertility, lack of improved 
planting material, and deficient extension services. The National Root 
Crops Research Institute and International Institute for Tropical 
Agriculture have developed high yielding var. (up to 30 t/ha). On the other 
hand, small-, medium-, and large-scale processing techniques have not been 
adequately promoted. (CIAT)
 

0341 
26758 NUGROO, W.H.; GURITNO, B.; UTCMO, W.H.; SUGITO, Y., ads 1985. 
Seminar Pengembangan Ubi K 'u di Jawa Timur, Indonesia, 1985. (Proceedings 
of the Ca sava Development Seminar in East Java, Indonesia). Prosiding. 
Malang, Pusat Penelitian Tanaman Ubi-Ubian Universitas Brawijays. 294p. 
In., Il. 

Cassava. Cassava programs. Socioeconomic aspects. Factories. Mechanization. 
Industrial machinery. Trade. Intercropping. Distribution. Costs. Prices. 
Processed products. Fresh products. Storage. Feeds and feeding. Cultivars. 
Production. Indonesi..
 

A seminar on the develcpment of cassava in Indonesia took pl.ace in East 
Java in Nov. 1985. This seminar was sponsored by the Research Centre for
 
Tuber Crops of Brawijaya U., with the cooperation of several national and 
international institutions. Areas covered included: socioeconomic problems
 
and research priorities for cassava development in Indonesia; current and 
future trends in the cassava world market; governmental policies for 
regional development; role of cassava in the commercial sector of East 
Java; potential and perspectives of cassava development; use of cassava for
 
industrial purposes and as animal feed. Monocropping, intercropping, and 
postharvest technologies are also discussed, as well as research problems
 
for cassava development in East Java. Some conclusions and suggestions are 
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given. Individual papers are found in this publication under the followingconsecutive no. : 
0264 0270 0301 0315 0331 0339 0344 
 0350 0357 0370
 
(CIAT) 

034228180 OKOLI, 0.O. ; HAHN, S.K. ; OTO0, J.A. ; ELEJE, I. 1986. Potential
contribution of cropsroot to the national goal of self sufficiency--arevised national plan. Umudike, Nigeria, National Root Crops ResearchInstitute. 9p. En., 
1 Ref. Paper presented at the 4th Joint NAFPPWorkshop Ibadan, Nigeria, 1986. [National Root Crops Research Inst.,
Umudike, Umuahia, Nigeria]
 

Cassava. Productivity. Consumption. Cassava programs. Nigeria. 

Background information is given on the national plan to improve root cropproduction, including cassava, in Nigeria. Root crop production constraintscan be technical, infrastructural, social, or environmental in nature.The roles that national agencies (federal Seedgovernment, NationalService, National Cassava Centre, and state ministries of agriculture) playto achieve increased root crop producti.vity are briefly outlined. Theshort-term 
(1986-87) program for eu.qnred cassava production is presented;
it emphasizes the planting of high yielding, early maturing var. and theincrement in planted area. The benefits expected from this approach are 
indicated. (CIAT)
 

0343
26139 OSPINA P., B. 1984. El funcionamiento y evaluaci6n econ6mica do lasplantas de secado natural de yuca en la campaha 1983-84. (Operation andeconomic evaluation of the cassava natural drying plants during 1983-84).In Best, R., ed. Plan piloto para el desarrollo agro-industrial del cultivode la yuca en algunos departamentos de la Costa Atldntica de Colombia.Tercer informe Junio 1983-junio 1984. Cali, Colombia, Centro Internacionaldo Agricultura Tropical. Proyecto Cooperativo DRI-CIAT. pp.1-26. Es. 
[CIAT, Apartado A6reo 6713, Cali, Colombia]
 

Cassava. Cassava programs. Drying. Factories. Industrial machinery.Development costs. Costs. Labor. Productivity. Dried roots. Developmental
research. Colombia.
 

The operation and economic evaluation of the 7 cassava natural drying
plants, established on the Colombian Atlantic 
Coast, are described for1983-84. With a total drying floor area of 4000 square meters, 2395 t fresh
 cassava were processed to 
produce 946 t dry cassava (2:53:1). The av.
occupation of the plants was satisfactory; those affected by rains and
mechanical damages showed 
 less than 90 percent occupation. The mainproblems faced by the plants in terms of infrastructure, equipment, andtools, as well as those relevant to farmer organization and institutionalsupport, were assessed. The economic evaluation covered operational costs(maintenance, administration, labor, fuel, transportation, raw material,banking costs, and others) and an analysis of the economic profitability of
each plant. The price paid for fresh 
cassava was the main factor
 
determining both operating costs and profitability. Increasing the
installed capacity of the plants would improve the economic results, but
only if the plants operate at over 90 percent occupation efficiency.Training of plant manageydent appears to be critical for efficient plantoperation. Cassava var. of inferior quality (reduced DM) should have areduced price. In general, cassava natural drying was highly profitable
under the prevailing conditions. (CIAT) 
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0344
26765 P.T. SARI TANI NUSANTARA. INDONESIA. 1985. Pengalaman PT Sari Tani
Nusantera sebagai pengelola ubi kayu dalam usaha menunjang pembangunan

industri pertanian. (Experiencen of PT Sari Tani Nusantara regarding
 
cassava processing in an effort to develop agroindustries). In Nugroho,
W.H.; Ouritno, B.; Utomo, W.H.; Sugito, Y., eds. Seminar Pengembangan Ubi
Kayu di Jawa Timur, Indonesia, 1985. Prosiding. Malang. Purat Ponelitian 
Tanaman Ubi-Ubian Universitas Brawijaya. pp. 107-115. In., Sum. In., En. 

Cassava. Developmental research. Factories. Processed products. Food
 
products. Costs. PrIces. Paper industry. Fructose. Maltose. Glucose.
 
Pellets. Indonesia.
 

P.T. Sari Tani Nusantara, which is located in Karangsuka (Malang, East
Java) is one of the PMDNthat processes cassava, producing (1) flour for
human consumption, (2) flour for paper industry, (3) maltose and fructose 
syrup, (4) glucose powder, and (5) pallets. P.T. Sari Tani Nusaztara
requires about 14,060 t fresch cassava/mo. (about 140, 600 t/yr). Problems 
faced by Sari Tard are the quantity, quality, and price of cassava tubers. 
(AS)
 

0345 
26794 RAKOTONDRABE, P. ; RAMAROSON, I. 1985. Situation du secteur des
racines et tubercules a Madagascar. (Situatior of root and tuber crops in
Madagascar). In Workshop on Production and Marketing Constraints on Roots, 
Tubers and Plantains in Africa, Kinshasa, Zaire, 1985. Report. Rome, Food
 
and Agriculture Organization of the United Nations. v.2,pp.121-126. Fr,
 

Cassava. Marketing. Processing. Prices. Socioeconomic aspects. Cassava
 
programs. Developmental research. Legal aspects. Madagascar.
 

The situation of root and tuber crops in Madagascar is analyzed. These 
products account for 22 percent of the total cultivated land and 50 percent

of the total food production. A total of 336, 125 ha are planted to 
cassava; production roaches 2,047,160 t (1,929,472 t for human consumption

and 381 t for export tapioca) and yields are only 6.09 t/ha. Tapioca and
 
starch factories used 4970 t cassave in 1984; however, commercialization of

fresh cassava tubers is low (5 percent). Approx. 10 percent of the rotal
 
cassava production is sold as peeled, sun-dried tubers, of which 115,800 t
 
were used for animal feeding in 1978 and 317,778 t in 1984. The need to
 
maintain the fertility of arable lands is stressed. In Marovitsika, yields

of 20-40 t/ha (with fertilization) were obtained when 2 successive cassava 
crops were followed by a grass-legume association, which was later used as 
green manure. The national plan for 1986-90 gives equal priority to cassava 
as to export crops. (CIAT)
 

0346

26778 RAMANATHAN, S. ; ANANTHARAMAN, M.; LAKSHMI, K.R. 1985. Predictive
configuration of tie knowledge of farmers about improved methods of cassava 
cultivation. Annals of Tropical Research 7:39-47. En., Sum. En., 3 Ref.

[Central Tuber Crops Research 
 Inst., Sreekariyam, Trivandrum-695 017, 
India]
 

Cassava. Cassava programs. Socioeconomic aspects. Technology evaluation. 
India. 

Ninety cassava farmers were interviewed from 9 villages of Trivandrum taluk 
(Kerala, India) to determine the configuration of characteristics which 
would differentiate farmers with a low level of knowledge from those with a

high level of knowledge. Results indicate that most farmers characterized 
by nonparticipation in the Lab to Land program, young age (less than 35 
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yr), a low educational level (less than 8 yr formal schooling), nonavailed 
credit, and a small area planted to cassava (less than or equal to 1 ha)
probably possess a low level of knowledge. Moreover, the aforementioned
 
configuration of characteristics 
should be used us a criterion in the 
selection of farmers who will undergo training on improved mathods of
 
cassava cultivation. This will greatly help in 
 bridging the knowledge gap
and in orienting the cassava training programs toward the need-based target 
group of farmers. (AS) 

0347
 
28323 REGIONAL WORKSHOP ON ROOT CROPS PRODUCTION AND RESEARCH IN THE
 
CARIBBEAN, aUADELOUPE. 1985. Proceedings. Cali, Colombia, Centro
 
Internacional de Agricultura Tropical. 236p.. En., Il. 

Cassava. Production. Socioeconomic aspects. Costs. Prices. Statistical
 
data. Cassava progrxms. Marketing. Caribbean. 

In July 1985 a regicial workshop on cassava was held in Guadeloupe to
identify and define :ommon regional constraints to root crop development,
evaluate the potenti il for further development of root crops in the region,
and develop a prograb for regional network activities. Individual country 
reports presented dilcuss the role of the different 
root crops in the

country's agriculturil economy, socioeconomic characteristics of root crop
farmers, productior and marketing, government policies, and research and
training activities. Papers presented are recorded individually in this 
publication under the following consecutive no.: 0196 0291 0293 0295
 
0298 0299 0305 0306 0307 0309 0310 0334 0351 0354 0355 0358 0363
 
(CIAT) 

0348
26153 REY2S, J.A. 1984. Capacitaci6n en producci6n y procesamiento de yuca.

(Training in cassava production and processing). In Best, R., ed. Plan
 
piloto para el desarrollo agro-industrial del cultivo de 
 la yuca en algunos
departamentos de la Costa Atl~ntica de Colombia. Tercer irforme junio 1983
junio 1984. Cali, Colombia, Centre Internacional de Agricultura Tropical. 
Proyecto Cooperativo DRI-C!AT. pp. 121-126. Es. [CIAT, Apartado A6reo 6713,
 
Cali, Colombia]
 

Cassava. Training. Production. Processing. Cassava programs. Developmental

research. Technology evaluation. Colombia.
 

The interinstitutional accomplishments reached since 1981 by the Integrated
Rural Development program/Canadian International Development Agency-CIAT
collaborative project on cassava drying on the Colombian Atlantic coast are
reported regarding training on cassava production and processing. Future 
training components are briefly described: participation of project
technicians in CIAT cassava production and drying courses; regional courses 
on cassava production and/or establishment and operation of natural drying
plants; technical seminars on specific topics; cassava production and

processing training courses for farmer associations operating drying

plants; and follow-up and evaluation meetings. (CIAT)
 

0349
 
23166 REYES, J.A.; 
DOMINGUEZ, C. 1983. Actividades de capacitaci6n.

(Training activities). In G6mez, G., ed. 
Plan piloto para el desarrollo
 
agro-industrial del cultivo de la yuca en algunos departamento de la Costa 
Atlfntica de Colombia. Segundo informe Julio 1982-mayo 1983. Cali,
Colombia, Centre Internacional de Agricultura Tropical. Proyecto
Cooperative DRI/ACDI-CIAT. pp.38-44. Es. [CIAT, Apartado A6reo 6713, Cali,
 
Colombia]
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Cassava. Training. Cassava programs. Developmental research. Cultivation. 
Drying. Technology evaluation. Technology transfer. Legal aspects. Produc
tion. Colombia. 

A brief account is given of 2 training courses conducted on cassava 
production and processing offered on the Colombian Atlantic Coast to

professionals and technicians of the cassava agroindustrial development

collaborative project 
 (Integrated Rural Development program (DRI)/Canadian
International Development Agency-CIAT). The following recommendations
resulted from these courses: projects for certified cassava seed production

by the Instituto Colombiano Agropecuario (ICA) should be elaborated; ICA-
CIAT collaborative research to identify imprcved cassava cv. 
suitable for
 
local production conditions should be expanded; trials aimed at extending
the drying period of cassava duri.,g the rainy season should be conoucted; 
and training activities should be evaluated. (CIAT)
 

0350 
26760 ROCHE, F.C. 1985. Situasi pasar ounia ubi kayu di masa sekarang dar

mendatang. (Present and future trends of the cassava world market). In
Nugroho, W.H.; Guritno, B.; Utomo, W.H.; Sugito, Y., ads. Seminar 
Pengembangan Ubi Kayu di Jawa Timur, Inaonesia, 1985. 
Prosiding. Malang,

Posat Penelitian Tanaman Ubi-Ubidn Universitas Brawijaya. pp. 18-29. In.,
 
Sum. En., Il.
 

Cassava. Trade. Prices. Socioeconomic aspects. Processed products. Food 
products. Consumption. Statistical data. Costs. Production. Maps.
 
Indonesia. 

About 70 percent of the world production of cassava is used food andas 

only 16 
 percent is marketed as ,aplek (chips and pellets), CF, and other
processed forms on the world market. Thailand is the greatest exporter of 
cassava. Indonesia plays a r;latively small role. Because of the price

policy of the EEC, the price of maize and barley was so high in the 1970s
 
that the demand for gaplek in EEC countries increased. This resulted in
 
increased acreage and total 
cassava production in Thailand; in Indonesia,
 
however, production did not increase. The world price of 
cassava (gaplek)

fluctuates from year to year, influenced by factors such as 
(1) demand
 
fluctuation of Thai cassava, (2) transportation costs in EEC countries, and
 
(3) the price of maize/barley in EEC countries. Considering the high

governmental expenditure of the EEC countries for the support of the Common 
Agricultural Policy, it is possible that in the next 3-4 yr this policy

will change. The price of cassava will probably fall; however, the high
cost of processing must be offset by low farm production costs. (AS) 

0351
 
28336 RODRIGUEZ DE PAREDES, M. 1986. Raices y tub6rculos en Rep~blica

Dominicana. (Root and tuber crops in the Dominican Republic). In Regional
Workshop on Root Crops Production and Research 'n the Caribbean,
Guadeloupe, 1985. Proceedings. Cali, Colombia, Crntro Internacional de 
Agrioultura Tropical. pp.123-133. 
Es., Sum. En. [Centro Norte de Desarrollo
 
Agropecuario, La Herradura, Apartado 700, Santiago, Rep6blica Dominicana] 

Cassava. Consumption. Statistical data. Production. Root productivity. 
Marketing. Cassava programs. Dominican Republic. 

The supply and demand of cassava, yam, sweet potato, cocoyam, and potato in 
the Dominican Republic are analyzed; cultivated land characteristics and
 
availability, farmers' socioeconomic profile, cropping systems, yields,
production costs and constraints, and required labor are indicated. Cassava 
is grown in association with beans, yams, sweet potato, and maize. Of the 
total cassava production 95 percent is consumed fresh; only 2-3 percent is 
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processed into casaba. Rejects are given to animals. Government policies
 
are also reviewed 
 and research and training objectives are indicated. A
national cassava course was held with CIAT's collaboration. (CIAT) 

0352 
26307 ROMANOFF, S. 1986. Estimativos del apoyo institucional para las 
empresae campesinas productoras de yuca seca en la Costa Atlhntica. 
(Eatimates of the institutional support given to peasant enterprises 
producing dried cassava on the Atlantic Coast). 
In Best, R.; OspinE P.. B.,comp. El desarrollo agro-industrial del cultivo de Is yuca en la Costa 
Atlfntica de Colombia. Cuarto informe sobre las investiganiones realizadas 
en apoyo al establecimiento de las plantas de secado natural de yuca
periodo Julio 19 

8 
4-junio 1985. Cali, Colombia, Centro Internacional de
 

Agricultural Tropical. Proyecto Cooperativo DRI-CIAT. 
 v.2, pp.2-14. Es., 3 
Ref. [CIAT, Apartado Areo 6713, Cali, Colombia] 

Cassava. Cassava programs. Factories. Drying. Costs. Statistioal data.
 
Developmental research. Colombia.
 

The efforts end irstitutional expenditures required to establish 7 cassava
 
natural 
drying plants in Sucre (Colombia) from 1981 to 1984 are quantified.

The annual changes in expenditures, expenses incurred by various 
institutions, and the relative importance of several types of expenditures
 
are analyzed. Of the estimated institutional investment, 31 percent was 
alloted to studies, 16 percent to technical assistance, 13 percent to
 
training courses, and only 12 percent to investments and working capital. 
While expenses to support the individual plants decreased from 1981 
to
 
1984, these were too high considering the sales vol. of the plants. The
 
results show the need to (1) establish an effective system to monitor
 
program expenses; (2) evaluate project impact on beneficiaries; (3)

conduct cost/benefit studies including cost figures of institutional 
support; (4) plan and rationalize the institutional support that will be
 
required by the project to expand cassava drying plants in the region and
 
elsewhere in Colombia. (CIAT)
 

0353 
26799 RWANDA.MINISTERE DE L'AGRICULTnRE, DE L'ELEVAGE ET DES FORETS. 1985. 
Situation des racines, tubercules et bananes plantains au Rwanda. 
(Situation of roots, tubers, and plantains in Rwanda). In Workshop on 
Production and Marketing Constraints on Boots, Tubers and Plantains in
 
Africa, Kinshasa, Zaire, 1985. 
Report. Rome, Food and Agriculture
 
Organization of the United Nations. v.2,pp.196-216. Fr.
 

Cassava. Marketing. Harvesting. Processing. Cultivars. Prices.
 
Productivity . Statistical data. Cassava programs. Developmental research. 
Rwanda. 

The situation of root, tuber, and plantain crops in Rwanda is described. 
Since 1982 the government has agreed to give priority to the production of 
foods, with a strategy that includes inputs, promotion of' food and animal 
products, anti-isolationist policies, and the establinhment of regional
exchrges and of food security stocks. Cassava is cultivated throughout the 
count., as a between-harvest crop on a total of 45,451 ha anid with a to'al 
annual production of 500,514 t. The av. yield is 11 t/ha. Bitter cassava 
var. EALA 07 yields up to 20 t/ha at the Institut des Sciences 
Agronamiques du Rwanda. Research goals and cultivation constraints for 
cassava are given. (CIAT)
 

0354 
28339 SEESAHAI, A. 1986. Root and tuber crops in Trinidad and TobAgo. In 
Regional Workshop on Root Crops Production and Research in the Caribbean. 
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Guadeloupe, 1985. Proceedings. Cali, Colombia, Centro Internacional deAgricultura Tropical. pp.169-183. En.. Sum. Es., 12 Ref. (Ministry ofAgriculture, Crop Research Division No. 10 Caroni North Bank Road, Centeno, 
Trinidad]
 

Cassava. Production. Statistical data. Marketing. Costs. Prices.
Socioeconomic aspects. Cassava programs. Trinidad and Tobago. 

The supply and demand of root and tuber crops and their products inTrinidad and Tobago are analyzed; 
in this country, cassava and Colocasia
esculenta var. esculenta are the main root crops grown. Aspects covered 
are characteristics of cultivated land, cropping systems, yields,socioeconomic profile of farmers, production vol., costs, and constraints,
and marketing. Government policies on the Importation of energy-rich
agricultural products, domestic subsidies, Amport and export tariffs,

credit, and production incentives are given. Regarding the future research
on cassava, emphasis will be placed on the collection. multiplication, andselection of local and foreign germplam and the introduction and agronomic
evaluation of local 
and CIAT cv. 
Studies will Oe conducted on intercropping

systems, CBB, storage systems, harvest mechanization, and physiological

factors controlling yield. (CIAT)
 

20321 SERANO, S. 
0355 

1986, Root and tuber crops in Belize. In Regional Workshop
on Root Crops Production and Research in the Caribbean. Guadeloupe, 1985.
Proceedings. Cali, Colombia, Centro Internacional de Agricultura Tropical.
pp.31-35. En., Sum. Es., 3 Ref. [Ministry of Natural Resources,
Agricultural Station Stanin Creek, Belize] 

Cassava. Production. Marketing. Prices. Cassava programs. Belize.
 

Since the cultivation of root and tuber crops in Belize is primarily at thesubsistence level, there are no available data on research, production. anddemand. Several data are presented on area sown, cropping systems, and
socioeconomic profile 
of the farmers. Finally, the marketing of root crops
and the factors affecting price fluctuation are 
analyzed and discussed.
 
(CIATI 

0356
28325 SMITH, L.S.; SWANN, 0.; RICHARDSON, K. 1986. Root and tuber crops in
the Bahamas. In Regional Workshop 
 on Root Crops Production and Research in
the Caribbean, Guaceloupe, 1985. Proceedings. Cali, Colombia, Centro

Internacional de Agricultura Tropical. pp.7-18. En., Sum. Es. 
 (Dept. of
Agriculture, P.O. Box N-3028, Nassau, Bahamas] 

Cassava. Production. Root productivity. Statistical data. Prices. Costs.
 
Legal aspects. Cassava programs. Bahamas. 

The supply, availability, and characteristics of cultivated land, cropping

systems, yields, socioeconomic profile of producers, production vol.,
costs, and constraints, cnd the marketing of root and tuber 
crops in the
Bahamas are analyzed. The internal and external demand of fresh products

and their limitations are also discussed. Finally, 
the government policies
related to root crop production are given, and research, training, and
development activities are indicated. (CIAT) 

0357
 
26759 SOEJONO 
I. 1985. Masalah sosial-ekonomi dan prioritas penelitian

pada pengembangan ubi-kayu di 
Indonesia. (Socieconmic problems and
research rriorities of cassava development in Indonesia). In Nugroho, W.H.;Ouritno, B. ; Utomo, W.H. ; Sugito, Y., eds. Seminar Pengombangan Ubi Kayu di 
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Jawa Timur, Indonesia, 1985. Prosiding. Malang, Pusat Penelitian Tanaman 
Ubi-Ubian Universitas Brawijaya. pp.1-17. In., Sum. In., En., 8 Ref. 

Cassava. Cassava programs. Socioeconomic aspects. Prices. Costs. Root 
productivity. Indonesia.
 

Almost 80 percent of the total production of cassava in Asia comes from 
Thailand, Indonesia, Philippines, and Malaysia. Compared with Thailand or
 
Halay,3i, cassava production in Indonesia is lower. Although it is possible 
to increase ics production in Indonesia, price fluctuation makes it 
difficult as well as the competition with other crops which can substitute 
cassava. Therefore, an effort should be made to reduce the cost/unit yield 
of cassava. (AS) 

0358
 
28329 SORHAINDO, C.A. 1986. Root and tuber crops in Dominica, West Indies. 
In Regional Wo-kshop on Root Crops Production and Research in the 
Caribbean, Guadeloupe, 1985. Proceedings. Cali, Colombia, Centro 
Internacional do Agricultura Tropical. pp.43-50. En., Sum. Es. (Ministry of 
Agriculture, Botanic Gardens, Roseau, Dominica] 

Cassava. Production. Marketing. Statistical data. Cassava programs.
 
Dominica. 

An analysis is made of both the land available for 6 root crops--Colocasia 
esculenta, Xantbosoma sagittifolium, yam, sweet potato, cassava, and white 
potato--and the land potential for crop expansion, estimated to be 50 
percent over the next 4 yr. Farm characceristics and cropping systems 
involving these crops are also described. The production costs of these 
crops are considered high, and therefore restrict their demand. Likewise,
 
the major constraints on domestic and external demand are considered, and 
the future policy directions that should be followed to counteract these 
restrictions are discussed. Finally, the role that the research
 
institutions can play in greater crop development is discussed. At the
 
community level, cassava is processed into farina. (CIAT)
 

0359 
27690 STUART, A. 1985. Bugeoning tapioca project at Nakhon Ratchasima. Far 
Eastern Agriculture. March-April 1985:14-16. En., Sum. En., Il. 

Cassava. Cassava programs. Industrialization. Thailand.
 

The success of a CF and hard pellet production enterprise in Nakhon 
Ratchasima, Thailand, is reported. The private project, developed by Chao 
Phya Co Ltda., has 3 cassava plants: CPY 1 in Nakhon Ratchasima can produce 
3000 MT hard cassava pellets and 200 MT CF/day; CPY 2 and CPY 3 process 
cassava from the provinces of Suphan Buri, Kanchanaburi, and Ratchaburi, 
and produce hard pellets from chips. (CIAT)
 

0360
 
19555 TAZELAAR, R.J. 1981. Cassave en de eeg: recente ontwikkelingen en 
toekomstperspectief op gebruik. (Cassava in the EEC: recent developments
 
and future trends on utilization). In Psseldonk, J.S.0 Van; Box, L., eds. 
Cassave of tapioca? Verslag van het Symposium Recente Ontw.kkelingen in 
Onderzoek en Gebruik van Cassave, Amsterdam, 1981. Amsterdam, .tichting 
Onderzoek Wereldvoedselvoorziening. pp.44-52. Nl.
 

Cassava. Marketing. Production. Consumption. Socioeconomic aspects. 
Netherlands.
 

The need of a common agricultural policy to enable the establishment and 
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continuation of one communal market and for European integration is
discussed. Emphasis must be placed on market and price policies from which
the different European market organizations result. The restriction of 
imports of substitutes, including cassava, as a consequence of the choice 
for an integrated Europe, is analyzed. Although the problems with cassava
has been solved, the problems with other subtitutes continue to exist.
Since 1956 there has been an enormous increase of the yields/ha and 
consumption of cereals can be expected to be 
more or less constant. This
 
means that in the future the actual situation of subsistence could becomeone of structural surpluses. To avoid disruption in the EEC, measures have 
to be taken regarding the import of substitutes, such as acceptable cereal
policies, frontier actions, or bilateral agreements (e.g. in the case of 
Thailand), (CIAT)
 

0361
 
26790 TETEBO, R. 1985. Workshop on production and marketing constraints on
 
roots, tubers and plantains in Ghana. In Workshop on Production and
 
Marketing Constraints on Roots, Tubers and Plantains in Africa, Kinshasa,

Zare, 1985. Report. Rome, Food and Agriculture Organization of the United 
Nations. v.2, pp.89-93. En. 

Cassava. Production. Cultivation. Rainfall data. Developmental research. 
Cassava programs. Ghana.
 

Basic information is presented on climate, ecological zones, soil types,
land use patterns, and agricultural production areas of Ghana, where root
 
crops are the basic staple foods. Cassava is cultivated throughout the
 
country, especially in the transition zones and savannas, and its is

harvested the year-roud. Major production constraints of these foods are
the growing food shortage, high costs of agricultural labor and inputs, low 
prices paid for products, poor conditions of highways, and the lack of
 
forein currency, planting materials, and well-accepted var. The production
of starchy crops decreased from 8.0 to 4.4 million t. The production of
 
cassava and cassava by-products has increased due to its 
 adaptability. On
 
the other hand, processing methods for cassava are rudimentary. Although
 
some breeding and selection work has 
been done since 1930, diseases and
 
pests cause substantial losses 
to this crop. (CIAT)
 

0362
 
25801 TOUGNON, K. 1982. Situation du secteur des racines, tubercules et
 
plantains au Togo. (The situation of the root, tuber, and plantain sector
in Togo). 
In Workshop on Production and Marketing Constraints on Roots,

Tubers and Plantains in Africa, Kinshasa, Zaire, 1985. Report. Rome, Food
 
and Agriculture Organization of the United Nations. v.2, pp.228-247. Fr., 
If.
 

Cassava. Marketing. Prices. Prouu-ing. Socioeconomic aspects. Statistical
 
data. Cassava programs. Developmental research. Legal aspects. Togo. 

Climatic and ecological data of Togo are given and 
the situation of root,

tuber, and plantain crops in the country is described. In 1975 the
Institut National des Plantes a Tubercules was founded to promote the 
production of catsava and other starchy crops. Cassava and yams, with an
annual growth rate of only 1.5 percent are regarded as between-harvest 
substitutes for basic cereals. The commecialization system, v'hich is of a 
private nature, dynaiaic, and effective, is described, and the major
production constraints are discussed. (CIAT) 

0363
28333 TREMBLAY, A.; PIERRE-JEAN, L. 1986. Les racines et tubercules en 
Haiti. (Root and tuber crops in Haiti). In Regional Workshop on Root Crops 
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Production and Research in the Caribbean, Guadeloupe, 1985. Proceedings.
Cali, Colombia, Centro Internacional de Agricultura Tropical. pp.81-99. 
En., Sum. En., Es., 21 Ref. 

Cassava. Production. Statistical data. Costs. Consumption. Marketing. 
Processing. Trade. Research. Cassava programs. Haiti.
 

The existing data on production and consumption of sweet potato, cassava,yam, potato, taro, and arum crops are presented to provide basic elementswith which the problems of Lhene crops in Haiti can be analyzed.
Ecosystems in which they are grown, farm characteristics, required labor,
cropping systems, and production costs, vol., and constraints are
indicated. The processing and marketing of the products, the domestic 
demand for fresh and processed products, and their constraints are also
discussed. It should be noted that these crops are consumed only locally.
Government policies are analyzed and the institutions, personnel,
training, and budget involved in research are described. Finally, some

recemmerdations 
 on an approach toward research are made. (CIAT) 

0364
26715 UENO, L.H.; WIESFL, P.A. 19811.Comercializacao de mandioca de mesa na
 
cidade de Sao Paulo, 1970-79. (Commercialization of cassava for human
 
consumption in the city of Sao Paulo, 1970-79). Sac Paulo-SP, Brasil,

Instituto de Economia Agricola. Relatorio de Pesquisa no.2. 14p. Pt., 
Sum.
 
Pt., 10 Ref., Il. 

Cassava. Economics. Trade. Distribution. Costs. Prices. Consumption.
 
Brazil.
 

The seasonal variations in wholesdle and retail prices of cassava for human
consumption and the amount of cassava on offer in the wholesale market of

the Companhia de Entrepostos e Armaz6n Gerais de Sao Paulo 
 (Brazil) were
analyzed. Likewise, the retail commercialization trends were analyzed andthe seasonal markup pattern was determined. The data used for the analysis
corresponded to the period 1970-79. Variance analysis indicated that theseasonal indexes determined for the tested variables were significative and
well-defined patterns were observed. During the test period no benefit

trend was observed. The policy of unrestricted benefit and markup adopted

by the retail 
merchants regarding cassava commercialization has been 
moderated. (AS-CIAT)
 

0365

24742 UNIDAD REGIONAL DE PLANIFICACION AGROPECUARIA. 1(85. Cultivo de yuca.
(Cassava cultivation). In Diagn6stico agropecuari de Sucre. Sucre,

Proyecto PNUD/FAO/COL 83/012. pp.2 8 

5-294,365-367. Es., 29 Ref., Il.
 
o 

Cassava. Production. Root productivity. Statistical data. Costs.
 
Consumption. Prices. Colombia.
 

General economic data theon evolution of cassava cultivation in the dept.

of Sucre, Colombia, for the period 
 1970-83 are presented, with a general

indication of production systems 
and problems. Data on area planted,

production, yields, 
 production costs, credits, profitability, and 
consumption, and on some of their interrelationships are given. The main 
problems limiting cassava production improvement are inadequate cultural
practices and low-quality seed. If these problems are resolved through
improved technology, the crop could be promising. (CIAT) 

0366
 
24744 UNIDAD REGIONAL DE PLANIFICACION AGROPECUARIA. COLOMBIA. 1985. Sector
 
agricola. (Agricultural sector). 
In Diagn6stico agropecuario del Meta.
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Villavicencio, Proyecto OPSA/FAO/PNUD/COL 83/012. pp.106-115, 124-125, 131
132,229-231. Es., 37 Ref., 11.
 

Cassava. Production. Root productivity. Costs. Prices. Consumption.
 
Statistical data. Colombia.
 

The agricultural performance of the depL. of Meta, Colombia, is described 
for the period 1978-84, based on area harvested and credits provided to 
farmers; 
cassava is included within the main crops produced. The potential
cassava production is estimated to be 139,500 t with av. yields of 9 t/ha.
The 2 main problems faced by cassava producers are the increasing labor
 
costs and the manipulation to which 
 they are subject by middlemen. (CIAT) 

0367
 
24743 UNIDAD REGIONAL DE PLANIFICACION AOROPECUARIA. COLOMBIA. 
 1985. 
Subsector agricola: yuca. (Agricultural subsector: cassava). In Diagn6stico

agropecuario del Cesar. Cesar, Proyecto PNUD/FAO/COL 83/012.
pp.143-151, 179, 182, 188-195,248-251. Es., 40 Ref.
 

Cassava. Economics. Root productivity. Costs. Prices. Statistical data.
 
Cultivars. Colombia.
 

The status of cassava in the dept. of Cesar, Colombia, is described
 
regarding its importance, production, and yields 
 (1976-82), technology,
credit, and profitability (costs, prices, and 
economic results). A
 
comparative balance is made of the profitability of the major food crops

(beans, cassava, plantain, 
 and maize) in table form. The regional balance
 
on production and consumption of several food crops during 1981-82
 
indicated that Cesar is self-sufficient in cassava production and produces

surplus. Data arc also included on the 
 apparent national consumption of 
crops produced in the dept. during 1980 and 1981. 
(CIAT)
 

0368

26165 UNITED NATIONS. ECUNOMIC COMMISSION FOR LATIN AMERICA AND THE

CARIBBEAN. 1984. Crops: area, production, yield; data series: 1974-1983:
 
cassava. Agricultural Statistics 6:59-61. En., 
Fr., Es.
 

Cassava. Statistical data. Production. Timing. Root productivity.
 
Developmental research. Caribbean. 

Data on cassava area, production, Rnd yields/yr for the period 1974-83 are
 
provided in table form for the 
'o countries that are members of the
 
Caribbean Development and Cooperation Committee as of Dec. 31, 
1983. The
 
sources from which the information was obtained are listed. (CIAT)
 

0369

28116 URFF, W. VON 1985. Umsetzungsdefizite swischen forschung und praxis.
(Losses occurring during the transition from research to practice).

Entwickling und Landlicher Raum 19(6):7-10. Do., 
Sum. De., En., Ii.
 

Cassava. Research. Productivity. Technology evaluation. 

Changes in yields between 1969-71 and 1981-83 of several food crops (among
them cassava) are tabulated for Africa, Latin America, and Asia. 
Divergences were observed between yields obtained in research and those
obtained in practice due to breeding for crop species for areas with
fertile soils and favorable climatic conditions and to available production

technology. Other causes of yield discrepancies are mentioned. (CIAT)
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26773 WIDODO, Y.; BROTONEGORO, S. 1985. Masalah penelitian dalam usaha
 
pengembangan ubi kayu di Jawa Timur. (Research 
 problems in developing 
cassava in East Java). In Nugroho, W.H. ; Guritno, B.; Utomo, W.H.; Sugito,

Y., eds. Seminar Pengembangan Ubi Kayu di Jawa Timur, Indonesia, 1985.
 
Prosiding. Malang, Pusat Penelitian Tanaman Ubi-Ubian 
 Universitas
 
Brawijaya. pp.238-250. In., Sum. In., En., 9 Refs.
 

Cassava. Developmental research. Hoot productivity. Cultivars. Fertilizers. 
Costs. Weeding. Indonesia. 

The area planted to cassava in Indonesia is gradually decreasing, while the
 
av. on-farm production is still low, since cassava is not an economically
profitable crop. Research results will be meaningless if they are not
disseminated and given a practical application. The development of cassava 
research results is far b3hind that of other food crops, especially rice 
and maize. Research results on cassava have not been applied by the
 
farmers, indicated by the use of a local, low-yielding var. and the absence 
of fertilization and weecing practices. Actual field production at the 
farmers' level (10 t/ha) differs broadly from that obtained at the
 
research station (over 30 t/ha). These problems represent a challenge to 
national research institutes. Although the no. of researchers, available
 
funds, and facilities are limited, extension work should be improved and
 
results well disseminated at the farmer level. (AS)
 

0371
 
26785 WORKSHOP ON PRODUCTION AND MARKETING CONSTRAINTS ONROOTS, TUBERS AND 
PLANTAINS IN AFRICA, KINSHASA, ZAIRE. 1985. Main issues and possible

follow-up action. In __ . Rome, Food 
 and Agriculture Organization of 
the United Nations. v.1,pp.96-99. En.
 

Cassava. Marketing. Production. Socioeconomic aspects. Consumption. Cassava 
programs. Developmental research. Africa. 

Concepts on main constraints to root, tuber, and plantain production in 
tropical Africa are discussed. Among them, the lag between food production
and population growth, the high rate of migration toward urban centers, and 
the rise in cereal imports (more than 11 percent per annum) are 
highlighted. Major production constraints are pests and diseases and 
socioeconomic factors related to the traditional role of women, who are 
responsible for producing these staple foods. Major marketing constraints
 
are poor transportation facilities and problems in the recollection,

conservation, and distribution of supplies. The economic consequences of 
these limitations are analyzed and some general remedial actions are
 
suggested. Among these, intercropping and sequential cropping would 
protect farmers from the risk of failure due to climatic factors and, at

the same time, make it possible to expand labor demand to cover most of the 
year. A further dimension to food security lies in the flexibility of
 
cassava with respect to the harvesting period. (CIAT) 
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26783 WORKSHOP ON PRODUCTION AND MARKETING CONSTRAINTS ON ROOTS, TUBERS AND 
PLANTAINS IN AFRICA, KINSHASA, ZAIRE. 1985. Marketing, processing and 
prices of tubers and plantains in humid tropical Africa. In _ . Rome,
 
Food and Agriculture Organization of the UNited Nations. v.lpp.46-69. En.,
 
Sum. En. 

Cassaja. Marketing. Prices. Storage. Distribution. Processing. Processed 
prodi cts. Cassava flour. Gari. Socioeconomic aspects. Cassava programs.

Dive" opmental research. Africa. 

70 



The situation on root crop marketing in tropical Africa, where cassava
 
consumption prevails, 
 is assessed and different marketing aspects (supply,
demand, marketing systems, pric-9, storage and processing problems) are
summarized. Production appears to be relatively stable, with a growth rate 
of 2 percent per annum, mostly for household consumption. The av. marketing 
rate for cassava reaches 40-50 percent near the cities. The changes in the
migrants' eating habits are described and the observation is made that
urban consumption depends on the comparative prices of starchy staples and 
their substitutes. In most countries, a decreased urban consumption ofcassava is observed. On the other hand, this crop is the least marketed,
probably because it can be stored in the ground. Cassava is marketed in
 
processed forms such as sticks, chickwangue, gari, paste, or dry chips.

Some characteristics of the nonformal marketing channels, often very

organized and with a high degree of adaptability, are discussed. The

limitations in the distribution, storage, and conservation 
of these staple
foods are analyzed. Although the price of cassava is similar to that of 
imported cereals, its price/calorie is 100 percent higher. Finally, several
 
intervention strategies are proposed at the 
production, price-fixing, and
 
marketing systems levels. (CIAT)
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26782 WORKSHOP ON PRODUCTION AND MARKETING CONSTRAINTS ON ROOTS, TUBERS AND
PLANTAINS IN AFRICA, KINSHASA, ZAIRE. 1985. Trends in production and 
consumption of roots and plantains in Africa and their contribution to food
security. In _ . Rome, Food and Agriculture Organization of the 
United Nations. v.l, pp.23-45. En., Sum. En. 

Cassava. Socioeconomic aspects. Production. Consumption. Statistical data.
 
Cessave programs. Developmental research. Africa. 

The production/consumption patterns of traditional crops in 23 African
 
countries during the 
 last decade are examined. Cassava is the root crop
most consumed and dcminates the production/consumption patterns in Angola,
Central African Republic, Congo, Mozambique, Tanzania, and Zaire. Although

it is consumed in other African countries, crops like yam and cereals are 
more important. From 1969 to 1983, the consumption of root crops decreased
 
from 46 to 41 
percent and the per capita consumption decreased at a rate of

1.7 percent per annum especially in urban areas, mainly attributable to 
food availability. In 1981-83, production of these crops averaged approx.

98 million t/yr, cassava accounting for 50 percent of this total. Overall
 
production of cassava 
increased at a rate of 2 percent/yr and av. yields
 
were 6.9 t/ha, for the same period. In general, production growth has 
lagged behind population growth in the region as a whole. In the 
aforementioned countries, cassava shows a more favorable trend and a 
certain degree of production stability. The demand of cassava for food
 
purposes may grow at approx. 60 percent/yr to reach 63 million t in 1995.
 
To date, the analysis of consumption and production data suggests that the
 
strategy of technological packages for these countries has failed. (CIAT)
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26788 YAO KOUASSI, M. 1985. La situation du secteur des racines, tubercules
 
et plantains en Cote d'Ivoire. (The situation of roots, tubers, and
 
plantains in Ivory Coast). 
In Workshop on Production and Marketing

Constraints on Roots, Tubers and Plantains in Africa, Kinshasa, Zaire,

1985. Report. Rome, Food and Agriculture Organization of the United 
Nations. v.2,pp.27-75. Fr., 10 Ref., Il.
 

Cassava. Marketing. Trade. 
Prices. Costs. Consumption. Distribution.
 
Postharvest losses. Processing. Intercropping. Pests. Plant breeding.

Cassava programs. Developmental research. Legal aspects. Ivory Coast. 
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The situation of roots, tubers, -nd plantains in Ivory Coast is evaluated. 
The participation of these products in total food production decreased from 
89.50 to 79.27 percent from 1960 to 1980 due to archaic structures. absence 
of crop intensification practices and financial mechanisms, self
consumption, and distribution losses. In 1985 the consumption of cassava 
reached 970, 000 t. There .s a balance between rural and urban consumption
since cassava is produced in both coastal areas and around Abidjan. Cassava 
is mainly marketed as atieke. Price variation is determined by season and
 
markets. Price margirs favor middlemen. Cassava sold at retail levels
 
produces higher gross margins than at wholesale levels (160 vs. 60 
percent). Marketing constraints, government policies, some attempts of 
industrial transformation, and different products discussed.cassava are 
Priority should be given to var. improvement. (CIAT) 3ee also 0196 0197 
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KOO OTHER !SSOCIATED COMMODITIES 

KO1 Rotational Schemes and Intercropping 

0375 
26815 AGBEDE, 0.0. 1985. Improving agroforestry in Nigeria: effect of plant

density and interaction on crop production. Forest Ecology and Management
 
11(4):231-239. En., Sum. En., 7 Rcf. [Forestry Research Inst. of Nigeria,
 
P.M.B. 5054, Ibadan, Nigeria] 

Cassava. 'ntercropping. Gmelina arborea. Spacing. Maize. Yams. Root
 
productivity. Forestry. Planting. Nigeria. 

The performance of Gmelina arborea, a forest crop, and the yields oftree 
food crops, among them cassava, as affected by their planting distances and
 
crop combinations when intercropped were investigated in 6 different 
ecological areas of southern Nigeria. The percentage survival and mean
 
height of C. arborea were not significantly affected by the different 
planting densities of the forest and the food crop species; however, 
closely planted (1 I m) tended to reduce the survival of the treecassava x 
crop. Food crop yields depended .-eatly (P = 0.01) on their planting
densities. Marked differences in thL yields of food crops occurred among 
the exptl. sites. (CIAT)
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26829 AKACHUKU, A.E. 1985. Cost-benefit analysis of wood and food 
components of agri-silviculture in Nigerian forest zone. Agroforestry 
Systems 3(4):307-316. En., 
Sum. En., 4 Ref. [Dept. of Forest Resources
 
Management, Univ. of Ibadan, Ibadan, N-reria] 

Cassava. Intercropping. Forestry. Income. Costs. Harvesting. Timing.
 
Production. Cr-ttings. Planting. Labor. Nigeria.
 

Costs 2nd ievenue of agri-silviculture in the Nigerian forest zone were 
estimated. Two crop cmbinations were considered: Gmelina arborea, a 
hardwood species, was interplanted with (a) yam and maize and (b) cassava 
and maize. Agri-silviculture increases the farmer's income in this zone. 
The ratios of total cost to revenue are 1:2.3 for (a) and 1:2.4 for (b). 
When the trees are clear-cut after 5 yr, the ratio of cost to -avenue is 
1:2.4. Farmer's net incomes are given for the 2 crop combinaticns and for 
wood, being greater for (a), followed by wood, and then (b). If 5 percent
of the farm familie. in tht area practice agri-silviculture, each family 
cultivating 1 ha, there will be enough fuel wood after 5 yr of growth. (AS; 
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26867 CASSETARI NETO, D.; FURTADO, .J. 1986. Ocorrencia de doencas am
mandioca consorciada corn culturas de ciolo ourto no Eapirito Santo. 
(Disease incidence in cassava associated with short-cycle crops in the 
state of Espirito Santo). Cariacica-ES, Empresa Capixaba de Pesquisa

Agropecudria. Pesquisa em Andamento no.36. 9p. Pr., I. [Empresa Capixaba
de Pesquisa Agropecudria, Caixa Postal 125, 29.154 Caaipo Grande, 
Cariacica-ES, Brasil]
 

Cassava. Intercropping. Diseases and pathogens. Bacterioses. Mycoses.
Timing. Rainfall data. Brazil. 

Bi-monthly evaluations of intercropped cassava (Pao do Chile) yields as
affected by disease incidence were conducted in Itapemirim (l.spirito Santo,
Brazil) in 1984. The other intercrop components were beans and maize.
Intercropping was found to inhibit pathogen dissemination. Tables are
presented on pathogen (Xanthomonas campestris pv. manihotis, Colletotrichum
gloeosporioides, Cercospora sp., etc.) evaluation criteria, preliminary
data on disease incidence, and climatic data. (CIAT) 

0378
26880 ENYINNIA, T. ; UNAMMA, R.P.A. ; NOTTIDGE, D. 1983. Effect of selected
herbicides on weeds and yield of maize in yam/maize/cassava inte. ;rops. In
Deat, M.; arnotte, P., ads. Biannual Conference, West African Weed Science 
Society, 2nd., Nigeria, 1983. Proceedings. Umudike, National Root Crops
Research Institute. pp.195-199. En., Sum. Er., 5 Ref. (National Root Crops
Research Inst., Umudike, P.M.B. 1006, Uzuahia, Nigeria] 

Cassava. Weeling. Intercropping. Herbicides. Yams. Maize. Nigeria. 

In field trialL in Nigeria in 1983, the effcts of 5 preemergence
herbicides, aloni or cc,,bined, on yam cv. Akali aad cassava cv. TMS 30211
intercropp-d or ridges with maize cv. TSZR-White grown between the ridges
were investgated. All treatments gave satisfu., ..ry weed control for up to 
70 days after application and none affected mai-. germination or root crop

budding. (AS (extract))
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25794 FLORES L., N.; MACRO T., 
M. 1985. Efectos del cultivo m6ltiple y la

fertilizaci6n en yuca (Mar.',rtesculenta Grantz Var. Tulumayo 2). (Effects

of multiple cropping and fetilization on cossavr var. Tulumayo 2). Tinge
Maria, PerG. Estaci6n Expe.imental Agropecuaria. 10p. Es., 5 Re ., I1.
Pager presented at Reuni6n del Programs Nacional de Investigaci6n y
Prcmoci6n Agropecu&ria en Selva, 2a., Yurimaguas, Per6, 1985. 
[Estaci6n
Experimental Agropecuaria, Tulumayo, Tinge Maria, PerO] 

Cassava. Intereropping. Maize. Soybeans. Rice. Fertilizers. Root 
productivity. Xanthomonas. Disease control. Costs. Peru. 

Cassava var. Tulumayo 2. intercropped with maize-soybeans and then rice
and fertilized with .aanure, 80-80-0, 80-80-87, or 80-00-29 NPK, was
 
icompared with monouropped cassava in terms of commercial root yields and
Xanthomonas sp. Incidence. While monocropped cassava produced the highest
yield (6842 kg/ha) with 3 t manure/ha, multiple crops gave higher incomes 
with a 75.7 percent profitability nomparcd with 28.8 p.-rent for the
 
monocrop. No significant differences were observed for K rates, but 87 kg

K reduced root rots. Also, Xanthomonas sp. incidenue was reduced in 
multiple cropping systems: 22 vs. 32 percent for monocropped cassava.
 
(CIAT)
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26856 FRANCIS, C.A. 1985. Variety
0380 

development for multiple cropping
systems. CRC Critical Reviews in Plant S.Aences 3(2):133-168. En., 141

Ref., I. (Dept. of Agronomy, Univ. of Nebraska, Lincoln. Nebraska, USA] 

Cassava. Cultivation systems. Cultivars. Genetics. Plant breeding.

Selection.
 

Criteria that should be taken into account to develop crop var. formultiple cropping systems are reviewed on the basis of exptl. work with crops including cassava. Various definitions of multiple cropping and its

characteristics are given. Species interactions and genetic diversity and

variability within a given species are discussed. Var. maturity,

photoperiod and temp. sensitivities, plant morphology, root systems,

density response, insect and disease resistance, ov. uniformity, grain
quality, and yield stability are considered important genetic traits formultiple cropping systems. The usefulness of approaches to exptl. design
such as yield reduction, analysis of variance, correlation analysis, theregression method, and methods of selection are discussed for breeding

methodologies for multiple cropping systems. (CIAT)
 

0381
27383 INSTITUT DE RECHERCHES AGRONOMIQUES TROPICALES ET DES CULTURES

VIVRIERES. 1982. Etude d'une rotation culturale comprenant du a. . on sol adrainage vertical ralenti. (Study of a crop rotation system including

soybean on a soil with slow vertical drainage). In _ .. Rapport des

Activites en 1982. Guyana. Fiche d'Essai no.13. lop. Fr.
 

Cassava. Rotational crops. Root productivity. Soybeans. French Guiana. 

Cassava cv. MU 15 yielded 35 t/ha (61 HI) after an 11-mo. growth cycle.

Fertility decreased with shorter intervals between crops. After a preceding
crop of soybean, rice, or sorghum, cassava yield components were, resp.,5.1, 7.1, and 7.7 roots/cutting: 39.9, 37.9, and 41.0 percent DM; 20.4,21.5, and 20.0 percent starch; and 530, 280, and 380 g av. root wt. (CIAT) 

0382
26810 KUMADA, K.; OHTA, S.; ARAI, S. ; KITAMURA, M.; IMAI, K. 1985. Changes

in soil organic matter and 
 nitrogen fertility during the slash-and-burn and
cropping phases in experimental shifting cultivation. Soil Science andPlant Nutrition 31(4):611-623. En., Sum. En., 13 Ref., Il. [Faculty ofAgriculture, Nagoya Univ., Chikusa-ku, Nagoya, Aichi, 464 Japan] 

Cassava. Shifting cultivation. Field experiments. Soil fertility. Soil
 
analysis. Timing. Japan.
 

Changes in pH, O, and N fertility of soils after forest clearing byburning and during crop cultivation were investigated at the exptl. fieldfor the study of shifting cultivation set up in the forest of Iriomote 
Island (Okinawa, Japan). 
The soils were sampled at 6 periods: 1, beforeforest clearing; 2, immediately before burning; 3, immediately after
burning; 4, 5, and 6 at 10, 20, and 30 mc. after burning, reasp. Tilled andnontilled and other treatment plots were laid out, and cassava was growntwice. Soil pH rose from periods 1 to 3 or 4, and then decreased. C and Ncontents, the amounts of mineralizable N, and N mineralization percentages
decreased during cultivation. The amounts of humic and fulvic acids

increased from periods 1 to 2 and decreased after-wards. An increase in NH4-
N due to the soil-burning effect was observed. The changes in theabovementioned parameters during the cultivation period were greater for
the 1st layer (0.5 ea) than for the 2nd layer (5-10 cm). and for the
tilled plots than for the nontilled plots. The nitrification percentages,
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which were originally very low, tended to increase with the rise of soil 
pH, and became very high after period 3. Out of 11 soil samples taken at 
period 3, 2 samples at the reburnt spots showed remarkable differences in C 
and N content, N fertility, and humus composition compared with the others. 
P-type humic acid was transformed into B or A type by reburning. (AS) 
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26394 MASON, S.C.; LEIHNER, D.E.; VORST, J.J. 1986. Cassava-cowpea and 
cassava-peanut intercropping. 1. Yield and land use efficiency. Agronomy 
Journal 78(l):43-46. En., Sum. En., 24 Ref., Il. [Dept. of Agronomy, Univ. 
of Nebraska, Lincoln, NE 68583, USA] 

Cassava. Intercropping. Cowpea. Groundnut. Root productivity. Dry matter. 
Harvesting. Colombia.
 

Cassava, cowpes, and peanut were grown as sole crops and as intercrops on a 
Typic Dystropept soil in Santander de Quilichao, Colombia, in 1981 and 1982
 
to determine land use efficiency, yield, and yield components for each 
crop. Cassava yields were reduced 2.3-4.7 Mg/ha when intercropped with
 
cowpea or peanut, except in 1982 when intercropped with cowpea. Cassava 
yield reductions due to intercropping were associated with the production
 
of 1.5-3.9 fewer storage roots/plant than were produced by sole-cropped 
castava. When intercropped with cassava, cowpea seed yields were reduced 
from 3195 to 2170 kg/ha in 1981, and from 2227 to 1328 kg/ha in 1982.
 
Averaged across years, peanut seed yield was reduced from 2099 to 1293
 
kg/ha. Cowpea and peanut yield reductions due to intercropping were 
associated with the production of approx. 3.5 fewer pods/plant. Even though
 
yields of component crops were reduced by intercropping the cassava-cowpea 
and cassava-peanut intercropping systems resulted in 15-35 percent greater
 
land use efficiency for the 11 mo. growing season than resulted from the 
sole cropping systems. This is of importance in developing countries where 
available per capita arable land is low. (AS) 

0384 
26395 MASON, S.C.; LEIHNER, D.E.; VORST, J.J.; SALAZAR, E. 1986. 
Caasava-cowpea and cassava-peanut intercropping. 2. Leaf area index and dry 
matter accumulation. Agronomy Journal 78() :47-53. En., Sum. En., 14 Ref., 
I. (Dept. of Agronomy, Univ. of Nebraska, Lincolr, NE 68583, USA) 

Cassava. Intercropping. Cowpea. Groundnut. Leaf area. Dry matter. Starch 
productivity. Translocation. R-ot productivity. Growth. Timing. Harvesting. 
Colombia. 

Cassava, cowpea, and peanut were grown in sole and intercropping systems on 
a Typic Dystpopept soil in Santander de Quilichao, Colombia, in 1q81 and 
1982, to determine the LAI and the DMaccumulation of the whole plant and 
harvestable plant part for each crop. between 30-65 days after planting, 
the intercropping systems produced LA. 0.6-1.9 greater than those produced 
in the cassava sole cropping system. In 1981, the intercropping systems 
produced LAI that were 0.8-1.0 lower than those of sole-cropped cassava 150 
days after planting. The cassava-cwpea and cassava-peanut intercropping 
systems produced 42-250 g/square meter more DM than did the sole-cropped 
cassava btc,,een 50-105 days after planting. However, DM production at the 
end of the 11-mo. growing season was similar for intercropping systems and 
sole-cropped cassava. Intercropping did not influence cassava total plant 
or storage root DM accumulation at final harvest except when intercropped 
with peanut in 1982. In this case, a reduction in LAI of 0.8 was 
associated with production of 4.4 fewer storage roots/plant. These data 
indicate that rapidly growing cowpea and peanut were able to use space 
between rows of cassava during the 1st 100 days after planting with min. 
effect on cassava growth. (AS)
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038526821 MASON, S.C.; LEINER, D.E.; VORST, J.J. 1986. Cassava-cowpoa andcassava-peanut intercropping. 3. Nutrient concentrations and removal.Agronomy Journal 78(3) :441-444. En., Sum. En., 12 Ref. [Dept. of Agronomy,Univ. of Nebraska, Lincoln, NE 68583, USA] 

Cassava. Intereropping. Oroundnut. Nutrient uptake. Stems. Leaves. Roots.Timing. Cowpea. N. P. K. Fertilizers. USA.
 

To determine the influence of interropping cassava CM523-7 with oowpea orpeanut on nutrient conn. of plant tissue or nutrient removal by the crops,a study was undertaken to (1) compare the nutrient conon. in plant partsof cassava, cowpea. and peanut in intercropping systems to those in solecropping systems, and (2) determine uptake of N, P, and K of cassava-cowpea
and cassava-peanut intercropping systems as compared with the sole croppingsystems. Cassava, cowpea, and peanut were grown as sole crops andintercrops on a Typic Dystropopt soil in Santander do Quilichao, Colombia,in 1981 and 1982. Intercropping with cowpea resulted in 0.8, 0.6, and 0.3g/kg lower P conen., and 5.2, 4.9, ard 2.9 kg lower N in cassava stems,leaves, and storage roots, than resulted from sole-cropped cassava 50 daysafter planting. Intercropplng hau no influence on N, P, and K contents ofcassava at later harvest dates. Similar results occurred when cassava wasinteroropped with peanut, although peanut was a less vigorous competitorfor P than was cowpea. The cassava-cowpea and cassava-peanut intarcroppingsystems removed 3.0-7.5 g/square meter more N, 0.30-0.47 g/square metermore P, and 2.5-5.1 g/square meter more K than sole-cropped cassava.
Results suggest that these intercropping systems remove more nutrients thancomparable sole crops, which leads to more rapid mining of natural soilfertility or 
the need for higher fertilizer application rates. (AS)
 

26820 OJENIYI, S.O.; ACBEDE, 0.0.
0386

1980. Agronomic assessment of the effectof inter-planting Gmelina arborea with food crops. Turrialbt 3U(3):290-293.En., Sum. En., Es., 7 Ref., II. (Cocoa Research Inst. of Nigeria, P.M.B.

5244, Ibadan Nigerial 

Cassava. Intercropping. 0meiina srberea. Soil frtility. Soil requirments.
Root productivWty. Nigeria.
 

The forest tree crop Gmelina arborea was interplanted with yam, cassava, ortialze or all 3 together in 5 locations in southern Nigeria. After 2 yr,girth and survival of 0. arbores on plots with all 3 food crops or withcassava alone were lower than on plots with yan, maize, or G. arboreaalone. The differences were not significant. The yields of cassavaagri-silviculture plots in Hends, Ore, and Gambari were greater 
from 

(5.6, 1.9,and 8.2 t/ha, reap. ) than those from long-cultivated, unfertilized
monocropped plots at other sites. (CIAT) 

0387
26819 OJENIYI, 
S.O. ; AGBEDE, 0.0. 1980. Effect of inter-planting Gmelina
arborea with food crops on soil condition. Turrialba 30(3):268..271. En.,
Sum. En., Es., 7 Ref. 

Cassava. Intercropping. Omelina erborea. Soil fertility. Soil rGqurements.
Analysis. Nigeria.
 

The forest crop Omelina arborea was interplanted with yam, cassava, or
maize or all 3 together in 3 locations in southern Nigeria. Soil was
sampled about 30 mo. after planting. No significant changes in soilfertility indicators or pH were noted; however, a slight reduction in soil 
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organic C and increases in Boil N and P as a result of the simultaneous 
production of forest and food crops were observed. (CIAT) 
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26887 OSSBNI, B. 1985. Lea cultures vivrieres dans lea sols ferrallitiques 
d6satur6s du Sud de la Cote d'Ivoire a monoculture d'anana: determination 
d'un scuil minimum de pH convenable pour quelques cultures. (Food crops on 
desaturated ferrallitio soils of southern Ivory Coast, cultivated with
 
pineapple in munooulture: determination of the lowest pH limit for several 
crops). Fruits 40(12):797-805. Fr.. Sum. Fr., 9 Ref., Il. [Inst. de 
Recherches sur lea Fruits et Agrumes, 01 B.P. 1740, Abidjan 01 R.C.I., 
Ivory Coast]
 

Cassava. Soil requirements. Soil analysis. pH. Rainfall data. Fertilizers. 
N. P. K. Rotational crops. Groundnuts. Cultivation, Root productivity. 
Ivory Coast.
 

Although pineapples grow well in the strongly acid desaturated ferrallitic
 
soils of southern Ivory Coast, yields of most food crops grown in these 
soils are fairly low. Field expt. were conducted to find the lowest pH

limits for scme st.ple food crops of the region. Yams and cassava
 
tolerated pH values more than or equal to 4.5. The pH of soils of East-

Comoe is in the range of 4.3-4.5. In these soils, diversification and 
intensification of agricultural production would require the usa of basic 
amendments to increase the initial pH by at least 1 urIt. (AS) 
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26400 S0UY, L. 1982. Rise au point do modeles de systemes do production en 
culture -anuelle a base de riz pluvial utilisables par les petits

pecducteurs de la reginn du Cocais au nord-est du Brbsil Etat du Maranhao.
 
(Deve ,Aent of upland rice-based farming system intended for small farmers 
(hand tool cultivation) in the Cocais area in northeast Brazil, state of 
Maranhao). Agronomie Tropicale 37(3):233-261. Fr., Sum. Fr., 12 Ref., Il. 

Cassava. Cassava programs. Rotational crops. Socioeconomic aspects. Rice. 
Maize. Root productivity. Cultivars. Statistical data. Groundnut. Brazil.
 

A method comprising 5 stages is propo.ed: (1) evaluating the present

farmirg systems used in the Cocais region (Maranhar, Brazili by small 
farmers who rarely own their lands and, more generally, the technical and 
socioeconomic conditions of production; (2) determining the objectives of 
research to be initiated on farming systems through the joint action of 
planners, extension officers, researchers, and farmers; (3) working out 
nev farming systEms; (4) testing the most suitable combinations, 
alternatives, and technical models in farms distributed in 4 representative 
sites of the region; and (5) transferring results to farmers through

research-trained technicians. Among others, the rice-cassava and cassava
rice rotations were analyzed as well as the combined rotational cropping 
system groundnut-rice-maize-cassava and the associated cropping system rice 
+ maize + Vigna + cassava. The av. yields of 3 local cv. (Carga de Burro,
 
Rebenta Burro, and Naja Boi) ranged from 25 to 30 t/ha (without and with
 
fertilizer, reap.) over an 11-mo. crop cycle. Cassava yieldj greatly
depended on weed presence during the 1st me. The ansociated cropping system 
was the most stable over time; rice-cassava and cassava-ricc rotations were 
also attractive. (CIAT)
 

0390 
26380 SILVA, J.F. DA; SILVA, N.0. DA 1984. Controle de plantas daninhas em 
feijao (Phaseolus vulgaris L.) consorciado com outras culturas. (Weed 
control in beans associated with other crops). Informs Agropecuario 
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http:propo.ed


10(118):70-74. Pt., 20 Ref., Il. [Univ. Federal de Vicosa, 36.570 

Vicosa-MO, Brasil] 

Cassava. Veeds. Herbicides. Beans. Intercropping. Brazil. 

Information is given on several Iierbicides which have been tested, or areconsidered of potential value for use with Phascolus vulgaris grown inassociation with other crops, including cassava and sugarcane, particularly
as to their effectiveness on weed species and method of application.

Recommended herbicides for bean/cassava associated cropping 
 aretrifluralin, oryzalin, linuror and mixtures of linuron with alachlor, 
o.yzalin. trifluralin, motolachlor, and chloramben. (CIAT)
 

039127629 SITOMFUL, S.M.; HARYANTO; SOEMARYC, P.D.; GURITNO, B. 1984. The
effect of sweet potato population on the yield of cassava and sweet potato

in an intercropping system. Agrivita 7:6-14. En., Sum. En., 9 Rof., Il. 

Cassava. Sweet potatoes. Intercropping. Planting. Spacing. Root
 
productivity. Income. Economics. Dry macter. Shoots. Indonesia.
 

A cassava crop at optimum density (13,333 plants/ha) was intercropped with
sweet potato at 3 densities (20,000, 110,000, and 80, 000 plants/hn) to

ascertain the appropriate sweet 
 potato density in association with cassavain oraer to achieve max. yield. Both crops were also plahted inmonoculture at samethe densities as they were in the inter-crop. Resultsshowed that intereropping cassava with sweet potato had no significant
yield advantage over monoculture. The total relative yield of the 2 crops

together was approx. I (LER = 
i),.no Lhc yield of the inte-crop was the
 
same as would be obtained from the same area in monocuj re. Alteration inthe plant density of sweet potato did not significantly :ffeet this
result. At present price levels, the sweet potato crop jlanted in
monoculture at the high densit.' (optimum) gave a higher return than cassava 
intercropped with sweet potato or 
monocropped cassava. 
(AS)
 

0392

27628 SITOMHPL, S.M.; NURCAHIYANI, SOEIIARJO, P.D. 
 1983. Effect of peanutplant population on the yield of peanut and cassava in an intercropping
system. Agrivita 6(2):15-19. En., Sum. En., 7 Ref., I. 

Cassava. Groundnuts. Intercropping. Growth. Root productivity. Income.
 
Economics. Indonesia.
 

A cassava crop at an optimum density of 13,333 plants/ha was intercropped
with peanuts at 
3 densities (80,000, 160,000, and 320,000 plants/ha) to
study the effect of peanut density on the yields of peanut and cassava.
Results showed that intercropping peanuts resulted in a relative yield

increase compared with monoculture. There was no difference between 
monocro,ped and intercropped cassava. An increase in plant density of
peanut was followed by an increase in the relative yield of the intercrop.
At the high density (320,000 plants/ha-optimum) there was a 68 percent
relative yield increase of the intercrop over monoculture (LER = 1.68).
Intercropping cassava with peanut, based on the present price of each, wasmuch more profitable than planting a cassava monocrop. In fact, 
at the
highest density of peanut, the gross income from intercropping almost 
doubled that from a cassava monocrop. (AS)
 

0393
27645 STROMGAARD, P. 1984. Field studies of land use under chitemene
shiftinp, cultivation, Zambia. Geografisk Tidskrift 84:78-85. En., Sum. 
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En., Da., 22 ief., Il. [Geographical Inst. Univ. of Copenhagen. Haraldagade 
68.2100 Copenhagen, Denmark] 

Cassava. Shifting cultivation. Land use. Maps. Zambia. 

Land use aspects of chitimene (shifting) cultivation, in which crops are 
grown in the ash after burning stacked branches lopped from trees over an 
area 5-8 times that of the cultivated gardon, were studied in northern 
Zambia over a 250-ha area. Cultivation followed a cycle including woodland
fallow, groundnuts, cassava, and maize. New gardens were opened in
 
alternate years. Selected single households were studied for land use and
 
hectarage of all cultivated fields. (AS)
 

0394
 
26383 VIEIRA, C. 1984. Cultivo consorciado de mandioca com feijao.

(Associated cropping of cassava and beans). Informe Agropecuario

10(118):43-49. Pt., Sum. Pt., 9 Ref., Il. [Univ. Federal de Vicosa, 36.570
 
Vicosa-MO, Brasil] 

Cassava. Intercropping. Root productivity. Planting. Spacing. Brazil. 

Investigations carried out in Brazil on cassava intercropping with beans,
groundnuts, maize, soybeans, sorghum, and rice are reported. Emphasis was 
on row spacing (no. of rows and distance between rows) and yields obtained. 
(CIAT) See also 0287 0299 0329 0335 0340
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ABBREVIATIONS AND ACRONYMS
 

A 
ABA 
ac 
Af. 
a.i. 
alt. 
AMV 
approx. 

Angstrom(s) 
Abscisic acid 
Acre(s) 
Afrikaans 
Active ingredient 
Altitude 
Alfalfa mosaic virus 
Approximate(ly) 

DM 
DNA 
EC 
EDTA 

EEC 
e.g. 
F.LISA 

Dry matter 
Deoxyribonuleic acid 
Emulsifiable concentrate 
Ethylenediaminetetraacetic 
acid 
European Economic Community 
For example 
Enzyme-linked immunosorbent 

Ar. Arab assays 
atm. 
ATP 
av. 

BAP 
BBMV 
BCK1. 
Bg. 
DONW 
BOYHV 

BOD 
BPMV 
BRMV 
BSMV 

BV 
BYMV 

Atmosphere
Adenosine 5'-triphosphate 
Average 
6
-Benzylaminopurine 

Broad bean mosaic virus 
Bean common mosaic virus 
Bulgarian 
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 

EMS 
En. 
EP 

Es. 
expt. 
exptl. 
Fr. 
ft-ca 
FYM 
g 
G 
GA 
gal 
OE 
GERs 
OLC 
Or. 

Ethyl methane sulfonate 
English 
Preliminary Trials, CIAT 
Spanish 
Experiment(s) 
Experimental 
French 
Foot candles (10.76 lu.) 
Farmyard manure 
Gram(s) 
Gigs (109) 
Gibberellic acid 
Gallon(s) 
Gross energy 
Glucose entry rates 
Gas-liquid chromatography 
Greek 

ca. 
CAHD 

CMV 

CBB 
CBSD 

About (ciroa) 
Cassava African mosaic 
disease 
Cassava African mosaic 
virus 
Cassava bacterial blight 
Cassava brown streak 

h 
ha 
HCN 
HDP 

Ile. 

Hour(s) 
Hectare(s) 
Hydrocyanic acid 
Hydroxypropyl distarch 
phosphate (modified cassava 
starch) 
Hebrew 

CEC 
CER 
CF 
CUR 
Ch. 
CLM 
CLV 
CM 

disease 
Cation excliange capacity 
C02 exchange rate 
Cassava flour 
Crop growth rate 
Chinese 
Cassava leaf meal 
Cassava latent virus 
Cassava meal 

Hi. 
HI 
hp 
Hu. 
IAA 
IBA 
IBYAN 

Hindi 
Harvest index 
Horsepower 
Hungarian 
Indoleacetic acid 
Indolebutyrio acid 
International Bean Yield 
and Adaptation Nursery, 
CIAT 

cm 
COD 
coro.n. 
CP 
Cs. 
CSL 
CSW 
C.V. 
cv. 
2,4-D 

Da. 
De. 

Centimeter(s) 
Chemical oxigen demand 
Concentration 
Crude protein 
Czech 
Calcium stearyl lactylate 
Cassava starch wastes 
Coefficient of variation 
Cultivar(s) 
2,4-dichlorophenoxyacetic 
acid 
Danish 
German 

Il. 
in. 
In. 
It. 
It 

J 
Ja. 
kat 

kcal 
kg 

kJ 

Illustrations 
Inches 
Indonesian 
Italian 
International unit 
Joule 
Japanese 
Katal(amount of enzymatic 
activity that converts 1 
mole of uubstrate/s) 
Kilocalorie(E) 
Kilogram(s) 
Kilojoule 

80 



kn Kilometer(s) 

KNap Potassium naphthenate 
Ko. Korean 
kR Klloroentgen(s) 
La. Latin 
LAD 
 Leaf area duration 

LAI 
 Leaf area index 

lat. Latitude 


lb Pound(s) 
LD50 Mean lethal dose 
LER Lari efficiency ratio
LPC Leaf protein concentrate 
lx Lux 
H Mega 
m Meter(s) 

Mal. Malay 

max. Maximum 

HC Moisture content 

ME Metabolizable energy 
meq Milliequivalent(s) 

met. Methionine 

mg Milligram(s) 

mho Reciprocal ohm 

min. Minimum 

min Minute(s) 

ml Milliliter(s) 

m Millimeter(s) 

mO. Month 

mol. wt. Molecular weight 

m.p. Melting point
NAA Alpha-naphthalene acetic 

acid 
NAD Nicotinamide adenine 


dinucleotide 

NADH Nicotinamide adenine 


dinucleotide, reduced form 

NAR Net assimilation rate 

NCE Net C02 exchange 

NE Northeast 

NER Net energy ratio 

NI. Dutch 


M Nanometer(s) (10-9 m) 

no. Number(s) 

No. Norwegian 

NPFs Negative production factors 

NPR Net protein ratio 
NFU 
 Net protein utilization 

NW Northwest 

OM Organic matter 

oz Ounce(s) 

P. Page 

P Probability 

Pa Pascal(s) 

PAN Peroxyacetic nitrate 

PCNB Pentachloronitrobenzene 
PDA Potato dextrose agar 
PER Protein efficiency ratio 
pH 
 Hydrogen ion concentration 

P1. Polish
 

PP. 

pphm 

PPI 

ppm 
PSA 

Pt. 

pv. 

Ref. 

rasp. 


Rf 


RGR 

RH 

RNA 

Ro. 

rpm 

Ru. 

a 
SB 

SCN 

SCP 

SDS 

Sk. 

Sn. 

sp. 

app. 
SSL 

Sum. 

Sv. 

t 
TDN 

temp. 
TIA 

TIBA 


TLC 

TMV 

Tr. 

TSH 

UDPG 


Uk. 

UMS 

Ur. 

UV 

var. 

VEF 

VFA 

vol. 

VPD 

vpm 

vs. 

W 

wk. 

WP 

wt. 

yr 

/ 


Pages
 
Parts per hundred million 
Preplanting incorporation
 
Parts per million 
Potato sucrose agar
 
Portuguese
 
Pathovar
 
Reference
 
Respective(ly)
 

Retardation factor
chromatography
 
Relative growth rate
 
Relative humidity
 
Ribonucleic acid
 
Romanian
 
Revolutions per minute
 
Russian
 
Second
 
Soybean meal
 
Thiocyanate
 
Single cell protein
 
Sodium dodecyl sulfate
 
Slovak
 
Slovene
 
Species
 
Species 
Sodium stearyl-2-lactylate
 
Summary
 
Sweddish
 
Ton(s) 
Total digestible nutrients 
Temperature 
Trypsin inhibitor activity
 
2,3,5-Triiodobenzoic acid
 
compound with N-methylmetha
namine
 
Thin-layer chromatography
 
Tobacco mosaic virus
 
Turkish
 
Thyroid-stimulating hormone
 
Uridine diphosphate glucose
 
Ukrainian
 
Unmodified cassava stacb
 
Urdu
 
Ultraviolet
 
Variety(ies), varietal
 
Bean Team Nursery, CIAT
 
Volatile fatty acids
 
Volume
 
Vapor pressure deficit
 
Volume per million
 
Versus
 
West, watt
 
Week
 
Wettable powder 
Weight
 
Year(s)
 
Per
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UNITED NATIONS. ECONOMIC COMMISSION
 
FOR LATIN AMERICA AND THE CARIBBEAN 
0368 

UPFF, W. VON 

0369 

URIAS L., M.A. 
0228
 

UTOMO, W.H. 
0315 0341
 

VAN WIJK, P.
 
0319
 

VANNASAENG, S. 
0238
 

VENKATAKRISHNAN, R.
 
0243
 

VERGEL DE DIOS, A.F. 
0239
 

VICHAYANRAT, A.
 
0238 

VIEIRA, C. 
0394
 

VILLALOBOS, P. 
0275
 

VORST, J.J. 
0383 0384 0385 

WATERS-BAYER, A. 
0204 

WIDODO, Y.
 
0370
 

WIESEL, P.A.
 
0364
 

WILSON, L.A. 
0189 0305
 

WORKSHOP ON PRODUCTION AND MARKETING
 
CONSTRAINTS ON ROOTS, TUBERS AND
 
PLANTAINS IN AFRICA, KINSHASA, ZAIRE 
0371 0372 0373
 

YAO KOUASSI, M. 
0374 

YONGSMITH, B. 
0278
 

YUSOFF, S.H. 
0245 

ZERDA 0., M.E. 
0272 
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SUBJECT INDEX 

ADAPTATION BACTERIOSES 
0200 0215 0377 

AGRICULTURAL 
HARVESTING 

EQUIPMENT 
DISEASE CONTROL 
0216 0217 
RESISTANCE 

0206 0216 
LEND PREPARATION 
0206 BAHAMAS 
PLANTING MARKETING 
0206 0211 0356 

AGRICULTURAL LIME 
PRODUCTION 
0356 

0202 0203 STATISTICAL DATA 

ALCOEOL 
0356 
TRADE 

FERMENTATION 0356 
0252 0274 
PROCESSING BAKERY PRODUCTS 
0252 0274 0257 
PRODUCTION 
0331 BARBADOS 
USES MARKETING 
025. 02614 0274 0276 0303 0331 0291 

ALEYRODIDAE 
PRODUCTION 
0291 

0221 STATISTICAL DATA 

AMMONIUM SULPHATE 
0291 
TRADE 

0201 0208 0291 

ANIMAL PHYSIOLOGY BELIZE 
0244 PRODUCTION 

0355 
APICAL NERISTEMS 

0188 BEMISIA 
TISSUE CULTURE RESISTANCE 
0231 0221 

BENIN 
ASH CONTENT PRODUCTION 

0248 0312 

ASPERGILLUS BEVERAGES 
INDUSTRIAL MICROBIOLOGY 0256 
0275 

BIOCHEMISTRY 
ATTA 0258 0276 0277 

PES1 DAMAGE 
02211 BIOLOGICAL CONTROL 

BACTERIOSES 

AUSTRALIA 
0217 
INJURIOUS INSECTS 

0233 0217 0225 0228 
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INJURIOUS MITES 
0217 0229 
VIROSES 
0217 

BIOMASS PRODUCTION 

0212 

BIOTECHNOLOGY 

0188 0231 


BISCUITS 

0257 

BORON 
0203 


BRAZIL 

0192 0195 0197 0200 0202 0203 0207 

0211 2213 0220 0222 0247 0248 0249 

0250 0251 0255 0256 0257 0258 0265 

0303 0377 0390 0394 

SOCIOECONOMIC ASPECTS 

0389 

STATISTICAL DATA
 
0389 

TRADE 

0364 


CALCIUM 
0192 0223 


CAMEROON 
0235 

MARKETING 

0333 

TRADE 
0333 


CANADA 

0276 0277 

CARBOHYDhTE CONTENT 
0209 020 0273 0280 0344 
LEAVES 

0308 
ROOTS
 
0213 0246 


CARIBBEAN
 
0189 0196 0268 0305 0310 

MARKETING 

0291 0293 0307 0351 0354 0356 0358
 
0363
 
PRODUCTION 
0291 0293 0295 0298 0299 0306 0307 

0334 0347 0351 0354 0356 0356 0363 

SOCIOECONOMIC ASPECTS 
0279 0307 0354 

STATISTICAL DATA 

0291 0293 0307 0351 0354 0356 0358 


0363 0368 
TRADE 
0291 0293 0356 0363 

CASSAVA AFRICAN MOSAIC VIRUS
 
0205 0218
 
DISEASE CONTROL 
0217
 
RESISTANCE
 
0230
 

CASSAVA CHIPS
 
CATTLE 
0245
 
DRYING
 
0262
 
MARKETING 
0331
 
PRICES
 
0331
 
PROCESSING
 
0)Z54 0262
 
T.LE 
0331
 

CASSAVA FLOUR
 
COMPOSITION
 
0280
 
CONSUMPTION 
0280 0321 
COSTS
 
0259 0321
 
DRYING 
0259
 
MARKETING
 
0280 0282 0321 0372
 
ORGANOLEPTIC EXAMINATION 
0205
 
PRICES
 
0280 0282
 
PROCESSING 
0259 0282 0321 0372
 
PRODUCTION 
0280 0282 0321 
TRADE
 
0280 0282 

CASSAVA LATENT VIRUS
 
0219
 

CASSAVA LEAVES (VEGETABLE) 
0,42 

CASSAVA MEAL 
COMPOSITION
 
0234 0280
 
CONSUMPTION 
0280
 
DRYING
 
0267
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FACTORIES 

0267 

INDUSTRIALIZATION 

0267 

NUTRITIVE VALUE 

0239 0267 


ORGANOLEPTIC EXAMINATION
 
0261 


PRICES 

0267 0280 0282 

PROCESSING 


0267 0282
 
TRADE 

0280 0282 


CASSAVA PASTES 

0234 0261 0282 


CASSAVA PRODUCTS 

FRESH PRODUCTS 

0284 0302 0341 


CASSAVA LEAVES (VEGETABLE) 

0242 

CASSAVA ROOTS (VEGETABLE) 

0280 0316 


PROCESSED PRODUCTS 

0277 0302 0322 0323 0330 0341 0343 

0350 


CASSAVA CHIPS 

0245 0254 0262 0331 

CASSAVA FLOUR 

0205 0259 0280 0282 0321 0372 

CASSAVA MEAL 

0234 0239 0261 0267 0280 0282 

CASSAVA STARCH 

0233 0241 0247 0248 0249 
0250 0251 

0252 0255 0256 0257 0258 0269 0272 

FOOFOO 

0234 0261 0282 

GAPLEK 

0331 

GARI 

3234 0321 0372 

PELLETS 

0331 0344 


CASSAVA PROGRAMS 
0194 0196 0205 0263 0286 0291 0293 

0297 0299 0301 0305 0306 0307 0309 

0310 0317 0330 0334 0339 0341 0342 

0346 0347 0351 0354 0355 0356 0357 

0358 0359 0363 0389 

ANIMAL NUTRITION 


0230
 
DEVELOPMENTAL RESEARCH
 
0279 0281 0285 0287 0289 0294 0300 

0311 0312 0313 0314 0316 0318 0319 

0322 0323 0324 0325 0326 0327 0328
 
0329 0332 0333 0335 0337 0338 0340 

0343 0345 0348 0349 0352 0353 0361 

0362 0371 0372 0373 0374 


GERMPLASM
 
0230
 
HUMAN NUTRITION
 
0230 0302 0321
 
PLANT BREEDING
 
0230 0311 0340 0374
 

CASSAVA ROOTS (VEGETABLE)
 
0316
 
COMPOSITION
 
0280
 

CASSAVA STARCH
 
ALCOHOL
 

0252 0274 0276
 
ANALYSIS
 
0233 0248 0249 0251 0252 0255 0256
 
CONSUMPTION
 
0280
 
COSTS
 
0284
 
ENZYMES
 
0233 0276
 
FACTORIES
 
0258
 
FERMENTATION
 
0252 0255 0274
 
FIBER CONTENT
 
0248
 
GLUCOSE
 
0280
 
HYDROLYSIS
 

0274
 
INDUSTRIAL MICROBIOLOGY
 
0274 0278
 
INDUSTRIAL STARCHES
 
0280
 
INDUSTRIALIZATION
 
0272
 
MARFETING
 
0280 0284
 
PRICES
 
0280
 
PROCESSING
 
0252 0255 0256 0274 0278
 
TRADE
 
0280 0284
 
USES
 
0233 0241 0247 0248 0249 0250 0251
 
0252 0256 0257 0269 0274 0276 0280
 
0284
 
VISCOSITY
 
0247 0250
 

CATTLE
 
0204 0245 0287
 

CENTRAL AFRICAN REPUBLIC
 
PRODUCTION
 
0281
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TRADE 

0281 


CENTRAL AMERICA 

0188 0212 0224 0355 


CENTRO INTERNACIONAL DE AGRICULTURA 

TROPICAL
 
0210 0267 0273 0279 0286 0290 0294 

0302 0316 0380 0383 0384 0385 


CEREALS 

0205 0279 0375 0378 0379 0389 


CHICKS 

CASSAVA MEAL 

0239 


CHINA 

0229 


CLIMATIC REQUIREMENTS 

0185 0199 0228 0296 


COCOYAMS 

0270 0295 0295 


COLOMbIA 

0185 n193 0194 0201 0210 0215 0216 

0228 C254 0263 0268 0272 0273 0302 

0318 0328 0330 0343 0383 0384
 
MARKETING 

0266 0280 0286 0313 0314 0316 0322 

0323 0324 0329 

PRODUCTION 

0267 0280 0285 0287 0289 0297 0326 

0335 0337 0348 0349 0365 0366 

SOCIOECONOMIC ASPECTS 

0267 0286 0287 0316 0319 0322 0325 

0327 0335 

STATISTICAL DATA 


0352 0367
 
TRADE 

0280 0316 0322 0323 0324 


COMPOSITION 

0191 0208 0209 0212 0253 0270 0273 

0275 0344 0383 0384 0391 

CASSAVA FLOUR 

0280 

CASSAVA NEAL 

0234 0280 

CASSAVA STARCH
 
0233 0248 0280 

LEAVES 

0235 0308 

ROOTS 

0213 0223 0230 0235 0240 0246 

CORTEX
 
COMPOSITION
 
0240
 
USES
 
0240 0244
 

COSTA RICA
 
0188 0212 0224
 

CULTIVARS
 
0187 0189 0214 0246 0282 0302 0311
 
0313 0318 0329 0337 0341 0353
 
ADAPTATION
 
0200
 
ECOLOGY
 
0200
 
GER, PLASM
 
0230
 
ROOT PRODUCTIVITY
 
0208 0230 0308 0335 0367 0370 0389
 
SELECTION
 
0380
 

CULTIVATION
 
0185 0189 0195 0196 0197 0199 0201
 
0202 0203 0204 0205 0206 0207 0208
 
0209 0211 0212 0214 0228 0230 0266
 
0267 0279 0286 0290 0293 0296 0300
 
0301 0303 0308 0311 0312 0317 0318
 
0319 0321 0336 0337 0349 0361 0370
 
0375 0376 0378 0379 0382 0385 0386
 
0387 0388 0390 0391
 

CULTIVATION SYSTEMS
 
0296 0301 0380
 
INTERCROPPING
 
0205 0286 0287 0290 0299 0335 0341
 
0374 0375 0376 0377 0378 0379 0383
 
0384 0385 0386 0387 0390 0391 0392
 
ROTATIONAL CROPS
 
0381 0388 0389
 
SHIFTING CULTIVATION
 
0382 0393
 

CULTURE MEDIA
 
0188
 

CUTTINGS
 
0376
 
PROPAGATION
 
0230
 
ROOT PRODUCTIVITY
 
0230
 
ROOTING
 
0230
 

CYANIDES
 
DETOXIFICATION
 
0246
 
MALNUTRITION
 
0237
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TOXICOLOGY 

0237 


DETERIORATION 

ROOTS
 
0214 0215 


DETOXIFICATION 

0240 0242 0246 0271 


DEVELOPMENT 

0194 0196 0205 0230 0254 0258 0259
 
0262 0263 0264 0265 0266 0267 0268 

0272 0273 0274 0279 0281 0285 0286 
0287 0289 0293 0294 0297 0299 0300 
0301 0302 0303 0305 0306 0307 0309 
U310 0311 0313 0314 0315 0316 0317 
0318 0319 0321 0322 0323 03214 0325 
0326 0327 0328 0329 0330 0332 0333 
0334 0335 0337 0338 0339 0340 0341 
0342 0343 0344 0346 0347 03148 0349 
0351 0352 0353 0354 0355 0356 0357 
0358 0359 0361 0362 0363 0371 0372 
0373 0389 


DEVELOPMENT COSTS 

0328 0343
 

DEVELOPMENTAL, STAGES 

ROOTING
 
0230 


DIGESTIBILITY 

CASSAVA MEAL
 
0239 


DISEASE CONTROL
 
0379 

BACTERIOSES 


0216 0217
 
VIROSES 

0217 


DOMESTIC ANIMALS 

0204 0239 0240 0241 0243 0244 0245 

0287 


DOMINICA 


MARKETING 

0358
 
PRODUCTION
 
0358 

STATISTICAL DATA 

0358
 

DOMINICAN REPUBLIC 

MARKETING 

0351
 
PRODUCTION 

0351 


SOCIOECONOMIC ASPECTS
 
0279
 
STATISTICAL DATA
 
0351
 

DRIED ROOTS
 
0245 0254 0262 U277 0330 0343
 
DISTRIBUTION
 
0331
 
MARKETING
 
0280 0322 0323 0331
 

DRYING
 
0199 0240 0263 0267 0268 0271 0313
 
0314 0318 0326 0328 0330 0349 0352
 
CASSAVA CHIPS
 
0262
 
CASSAVA FLOUR
 
0259
 
INDUSTRIAL MACHINERY
 
0273 0343
 

ECOLOCY
 
0185 0199 0296 0303
 
CULTIVARS
 
0200
 

ECOSYSTEMS
 
0296
 

ENDEMIC GOITER
 
CLINICAL MANIFESTATIONS
 
0235
 

ENERGY PRODUCTIVITY 
0273
 

ENTOMOLOGY
 
0220 022; 0222
 

EPIDEMIOLOGY
 
0216
 

ERINNYIS ELLO
 
0222
 
INSECT CONTROL
 

BIOLOGICAL CONTROL
 
0228
 
INSECTICIDES
 

0228
 

EROSION
 
0198 0279
 

ERWINIA CAROTOVORA
 
INOCULATION
 
0215
 

ETHANOL
 
0252 0274 0276
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FACTORIES 
 GABON
 
0263 
0264 0266 0267 0303 0314 0315 0225
 
0326 0330 0339 0341 0343 0352 
 MARKETING
 
CASSAVA FLOUR 
 0311
 
0259 
 PRODUCTION
 
CASSAVA STARCH 
 0311
 
0258 
 TRADE
 
PELLETS 
 0311
 
0344
 

GAPLEK
FEED CONSTITUENTS 
 PRODUCTION
 

0239 
 0331
 

TRADE
 
FEED MIXTURES 
 0331
 
0284 
 USES
 

0331
 
FEEDS AND FEEDING
 

0239 0240 0242 0243 
0244 0245 0275 GARI
 
0277 0280 0284 0292 0303 0316 0322 0304
 
0331 0341 0344 
 COMPOSITION
 

0234

FERMENTATION 
 PROCESSING
 
0252 0255 0256 0261 
0271 0274 0278 0253 0321 0372
 
PROTEIN ENRICHMENT 
 STORAGE 
0275 0277 0372 

FERMENTED PRODUCTS GENETICS 
0233 0247 0248 0249 0250 0251 0252 0380
 
0255 0257 0264 0274 0276 0303 0331
 

GERMPLASM

FIELD EXPERIMENTS 
 0230 0231 0232
 

0227 0296 0382
 

GHANA

FOLIAOL 
 PRODUCTION
 

0200 0210 0212 
 0332 0361
 

FOOD ENERGY 
 GLUCOSE
 
0239 0243 
 0280 0344
 

FOOD PRODUCTS 
 GLUCOSE INDUSTRY
 
0234 0253 0256 0257 0269 0275 0277 
 0270 0280
 
0284 0304 0321 0344 0350 0372
 

GRENADA
 
FOOFOO 
 PRODUCTION
 
COMPOSITION 
 0295
 
0234
 
PROCESSING
 
0261 0282 
 GRINDING
 

0265 0267
 

FORESTRY 
 GROWTH
 
0375 0376 
 0189 0190 0308 0384 0392
 

FRANCE 
 GUADELOUPE
 
0236 
 PRODUCTION
 

0299
 
FRENCH GUIANA
 

0198 0209 0381
 

GUYANA
 
FRUCTOSE 
 PRODUCTION
 
0344 
 0309
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HAITI 
MARKETING 

0363 

PRODUCTION 

0363 

STATISTICAL DATA 

0363 

TRADE 


0363
 

HARVEST INDEX 

0208 

HARVESTING 

0286 0296 0301 0315 0337 0353 0383
 
AGRICULTURAL EQUIPMENT 

0206 

TIMING 

0205 0206 0213 0279 0376 0384 


HCN CONTENT 

CASSAVA STARCH 

0233 

CORTEX 


0240

LEAVES
 
0135 

ROOTS 

0235 0240 0246 


HERBICIDES 

0208 0209 0210 0378 0390
 

HUMAN NUTRITION 

0230 0236 0237 0239 0267 0271 0302 

0321
 

HUMAN PHYSIOLOGY 

0235 0237 0238
 

HYDROLYSIS 

0273 
CASSAVA STARCH 

0274 

INCOME 

0288 0292 0321 0376 0391 0392 


INDIA 

0218 0227 0243 0260 

MARKETING 

0288 

SOCIOECONOMIC ASPECTS 

0346 


INDONESIA 

0270 0344 0370 0391 0392 

GERMPLASM 

0232 

MARKETING 

0331 


PRODUCTION
 
0301 0331 0341
 
SOCIOECONOMIC ASPECTS
 
0341 0357
 
STATISTICAL DATA
 
0339 0350
 
TRADE
 
0264 0301 0315 0331 0350
 

INDUSTRIAL MACHINERY
 
0266 0272 0273 0274 0341 0343
 

INDUSTRIAL STARCHES 
0270 0280 0344
 

INJURIOUS INSECTS
 
0337
 
ATTA
 
0224
 

BEMISIA
 
0221
 
ERINNYIS ELLO
 
0222 0228
 
PHENACOCCUS MANIHOTI
 

0205 0217 0223 0225 0226 0230
 

INJURIOUS MITES
 
MONONYCHELLUS TANAJOA
 
0205 0217 0222 0226
 

TETRANYCHUS URTICAE
 
0229
 

INOCULATION
 
DISEASES AND PATHOGENS
 
0215
 

INSECT BIOLOGY
 
02z2
 

INSECTICIDES
 
0226 0227 0228
 

INTERCROPPING
 
0286 0287 0290 0299 0335 0341 0374
 
0376 0377 0386 0387 0394
 
BEANS
 
0390
 

COWPEA
 
0383 0384 0385
 
GROUNDNUTS
 
0392
 
LEGUME CROPS
 
0379 0383 0384 0385 0390
 
MAIZE
 

0205 0375 0378 0379
 
RICE
 
0379
 
SORGHUM
 
0205
 
SOYBEANS
 
0379
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SWEET POTATOES 

0391 
 LEGAL ASPECTS
 

0280 0281 0282 0300 0311 0338 0339
YAI0375 0378 
0340 0345 0349 0356 0362 0374
 

IODINE 

LIBERIA
 

PRODUCTION
 
0300
 

0235 


ISOLATION 	 TRADE 
0300 

0194
 

0221
ISRAEL 	 MADAGASCAR
 
MARKETING
 
0345
 

IVORY COAST 	 TRADE
 
0345
 

0388
 
MARKETING 

MAGNESIUM 
0374 0223 

JAPAN 
MALAWI 

0214 0274 0382 
 0205
 

LABOR
 
0294 0319 


MALAYSIA
HARVESTING 
 0245
0286 0301 0376 
 MALNUTRITION
 
PLANTING 0236 0237
 
0279 
0337 0376
 
PROCESSING 


MALTOSE

0259 0263 0267 0321 0343 
 0270 0344
 

LABORATORY ANIMALS 
 MAPS
 
0237 

0199 0201 0235 0266 0299 0309 0350
 
LABORATORY EXPERIMENTS 0393
 

0188 0194 

MARKETING
 

0264 0266 0281 0283 0286 0288 0289
 
LAND PREPARATION 0290 0291 0292 0293 0296 0300 0301
 
AGRICULTURAL EQUIPMENT 

0306 0307 0309 0311 0312 0313 0314
 
0206 0315 0316 0320 0322 0323 0324 0326
 
MECHANIZATION 


0327 0329 0332 0333 
0334 0338 0339
MCAI I
0206 	 0340 0341 0345 0347 
0349 0350 0351
0353 0354 0355 0356 0358 0360 0362
ROOT PRODUCTIVITY 

0363 0364 0371 0374
0207 

CASSAVA CHIPS
 

LAND USE 	 0331
0287 037 0CASSAVA 

FLOUR
0287 0327 0393 
 0280 0282 0321 0372
 

LEAF AREA CASSAVA MEAL
0187 0189 00280 

0282
0187 0189 0224 0384 
 CASSAVA STARCH
 

0280 0284
 
LEAVES GARI
LEAVE 


0304 0321 0372
 
0385 


PEL LETS
HCN CONTENT 

0331
 

0235
 
MINERAL CONTENT 
 MECHANIZATION 

0341
PRODUCTION 
HARVESTING


0308 
0206
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LAND PREPARATION 

0206 

PLANTING
 
0206 

PROCESSING 

0282
 

MEXICO 

0275 

MINERALS 

0192 0194 0197 0201 0202 0203 0205 


0208 0223 0308 0385 0388
 

MITE CONTROL 

0217 0226
 

MONONYCHELLUS TANAJOA 

0205 

INSECT CONTROL
 
BIOLOGICAL CONTROL 

0217 

INSECTICIDES
 
0226 


PEST DAMAGE 

0223 


MONTSERRAT 

MARKETING 

0307
 
PRODUCTION 

0307 

SOCIOECONOMIC ASPECTS
 

0307 

STATISTICAL DATA 

0307
 

MYCORRHIZAE 

0192 0193 0194
 

MYCOSES 

0275 077 


NETHERLANDS 

0290 0320 0360
 

NIGERIA
 
0186 0204 0206 0223 0226 0234 0240 


0241 0244 0246 0253 0261 0342 0375 


0378 0386 0387
 
0ERMPLASM 

0 31 

MARKETINO 

0282 0321 0340
 
PRODUCTION 

0282 0321 0376 

SOCIOECONOMIC ASPECTS
 
0282 0321 

STATISTICAL DATA 

0321 


TRADE
 
0282 0304 0340
 

NITROOEN 
0197 0201 0223 0308 0385 0388
 

NORTH AMERICA
 
0275 0276 0277 0385 

NOXIOUS ANIMALS
 

0205 0217 0221 0222 0223 0224 0225
 

0226 0228 0229 0230 0337
 

NUTRIENT UPTAKE
 
0192 0194 0385
 

NUTRITIONAL REQUIREMENTS
 
0197 0201 0205 0208 0296 0303 0308
 

0370 0379 0385 0388
 

OCEANIA
 
0191 0233
 

ORGANOLEPTIC EXAMINATION 
0302
 
CASSAVA FLOUR
 
0205
 
CASSAVA MEAL
 
0261
 

PACKAGING
 
0213
 

PALATABILITY
 
0302
 

PAPER INDUSTRY
 
0280 0344
 

PARAGUAY
 
PRODUCTION 
0294 0296
 
SOCIOECONOMIC ASPECTS
 
0294
 

PELLETS
 
0331 0344
 

PERU
 
0199 0379
 

PEST CONTROL
 
0195 0216 0217 0226 0227 0228 0260
 

0379
 

PEST DAMAGE
 
0223 0224
 

PESTS
 
0205 0209 0215 0216 0217 0218 0219
 

0221 0222 0223 0224 0225 0226 0228
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0229 0230 0273 0275 0300 0312 0337 

0374 0377 0390 


PH 

CASSAVA STARCH 

0248 

SOIL ANALYSIS 

0388 


PHENACOCCUS MANIHOTI 

0205 0225 


INSECT CONTROL
 
BIOLOGICAL CONTROL 
0217 

INSECTICIDES 

0226
 

PEST DAMAGE 

0223 

RESISTANCE
 
0230 


PHILIPPINES
 
0239 0262 0269 

MARKETING 

0284
 
PRODUCTION 

0336 

TRADE
 
0284 


PHOSPHORUS 

0192 0194 0197 0201 0223 0308 0385 

0388 


PHYSIOLOGY 

0186 0189 0190 0214 0235 0237 0238 

0244 0308 0384 0392
 

PLANT GEOGRAPHY 

0185 0296 


PLANT PHYSIOLOGICAL PROCESSES 

0192 0194 0214 0385 


PLANT REPRODUCTION 
0186 


PLANT RESPIRATION 

0214 


PLANT TISSUES 

0188 

TISSUE CULTURE 

0231 


PLANTING
 
0300 

AGRICULTURAL EQUIPMENT 

0206 0211
 
COSTS 

0337 0376 


LABOR
 
0279 0337 0376
 
MECHANIZATION
 
0206
 
ROOT PRODUCTIVITY
 
0205 0207 0212 0230 0375 0394
 
SPACING
 
0189 0205 0375 0391
 

POSTHARVEST LOSSES
 
0281 0282 0300 0332 0374
 

POTASSIUM
 
0192 0197 0201 0203 0208 0223 0308
 
0385 0388
 

POULTRY
 
0239 0241 0243
 

PREDATORS AND PARASITES
 
0217 0225 0228 0229
 

PRESSING
 
0267
 

PRICE MAINTENANCE 
0304
 

PRICES
 
0259 0264 0266 0267 0279 0280 0281
 
0282 0284 0290 0291 0292 0296 0300
 
0304 0312 0315 0316 0323 0324 0325
 
0326 0327 0331 0332 0333 0338 0340
 
0341 0344 0345 n347 0350 0353 0354
 
0355 0356 0357 C362 0364 0365 0366
 
0367 0372 0374
 

PROCESSING
 
0253 0254 0281 0282 0312 0321 0332
 
0345 0348 0353 0362 0363 0372 0374
 
DRYING
 
0199 0240 0259 0262 0263 0267 0268
 
0273 0313 0314 0318 0326 0328 0330
 
0343 0349 0352
 
FERMENTATION
 
0252 0255 0256 0261 0271 0274 0275
 
0277 0278
 
GRINDING
 
0265 0267
 
PRESSING
 
0267
 
SCREENING
 
0267
 
STEEPING
 

0246
 

PROPAGATION
 
0230
 

PROPAGATION MATERIALS
 
0230 0376
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PROTEIN CONTENT 

012 0275 


PROTEIJ ENRICHMENT 

FERMENTATION 

0275 0277 


PROTEINS 


0244 

PRUNING 

0212 

DETERIORATION 

0214 


PSEUDOMONAS 

INOCULATION 

0215 


RABBITS 

02140 


RAINFALL DATA
 
0198 0296 0361 0377 0388 


RESEARCH 

0188 0191i0227 0272 0279 ,281 0283
 
0285 0287 0289 0290 0296 0297 0300 

0306 0308 0310 0311 0312 0313 0314 

0315 0916 0317 0322 0323 0324 0325
 
0326 0327 0328 0329 0332 0333 0335 

0337 0338 03140 03113 0344 0345 0348 

0349 0352 0353 0361 0362 0361 0368 

0369 0370 0371 0372 0373 0374 0382
 

RESISTANCE 


DISEASES AND PATHOGENS
 
0216 0230 

INJURIOUS INSECTS 

0221 0230
 

ROOT PRODUCTIVITY 

0197 0198 0200 0202 0203 0205 0207
 
0208 0209 0210 0212 0230 0267 0270 

0287 0290 0308 0312 0315 0327 0332 

0335 0351 0356 0357 0365 0366 0367
 
0368 0370 0375 0379 0381 0383 038'1
 
0386 0388 0389 0391 0392 0394 


ROOTING
 

0230 


ROOTS
 
DETERIORATION
 
0214 0215 

DRY MAITER 

0246 

DRYING 

0240 

HCN CONTENT 

0235 0240 0246 


NUTRITIVE VALUE
 
0230
 

PLANT ANATOMY
 
0213 0214 0215 0223 0230 0235 0240'
 
0244 0246 0385
 
PLANT PHYSIOLOGY
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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 (Afanihot esculenta Crantz), disseminating research results 
and ongoing activities related to the crop. 

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

When retrospective or exhaustive coverage of topic is desired,a 
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 Document'ition Center is also a tlilable , 
through the photocopy service. 

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

iii 



COMPONENTS OF AN ABSTRACT 

Sequential number 
in the journal (for Year of 

Authors use of indexes) publication 

numberh145opyginb:rtitl 
(fl her 19527 IKEDIOBI, C.O.; Ogarij- Original tle
(r oopyL production. iProcess Biochemistry 17(4)2-5., En 1., Sum. Eng1. 112
 
requests) !Refs., Illus. 
 i[Dept. of Biochemistry, Ahmadu Bello Univ., Zaria .- Autho
 

Nigera
7/ 7 address 

Additional 
 Pages Language Lanauace 
notes Source of paper of summary 

Cassava. Liamarase. Uses. Gari. Fermentation. Detoxification proceeKeyords
 
Enzymes. Nigeria. 
 Ksywords
 

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


I
 
Abstractor 

and/or translator 



HOW TO USE THE INDEXES
 

The numbers listed Under each entry in the author and subject
indexes correspond to the abstract's sequential number, found above 
each abstract within the jouranal. 

rhe last issue of the year contains cumulative author and subject
indexes for the year. 

Author Index 

The Author Index can be used to find abstracts when the personal
or corporate authors 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, allowin. 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 A6reo 6713 
Cali, Colombia 

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

Charges are: Col$5.00 per page in Colombia plus postage. 
US$0.20 	 per page for Latin American, Caribbean, 

Asian, and African countries (postage in
cluded). 

US$0.30 	 per page elsewhere (postage included). 

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

1. Check 	 in UJSS made out to CIAT against a U.S. international bank 

2. Check 	 in Co15 made out to CIAT, adding the bank corninision value 

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

4. 	 CIAT coupons, issUcd by CIAT's l.ibrarv with a unit value of USS0.10 or 
Co155.00 

5. 	 AGRINTER coupons, obtainable with loal currency at national agricultural 
libraries and at the regional offices of the Instituto Interamericano de Coopera
ci6n para la Agricultura (IICA) in Latin American and Caribbean countries 

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

http:Co155.00
http:Col$5.00


AO0 BOTANY, TAXONOMY AND GEOGRAPHICAL DISTRIBUTION
 

See 0480 0546
 

BOO PLANT ANATOMY AND MORPHOLOGY
 

0395
 
28584 GUARINO, L.; JACKSON, G.V.H. 1986. Describing and documenting root 
crops in the South Pacific. Suva, Fiji, Food and Agriculture Organization 
of the United Nations. RAS/83/001. Field Document no.12. 150p. En., Sum. 
En., 7 Ref. 

Cassava. Root crops. Taro. Sweet potatoes. Yams. Cultivars. Plant anatomy. 
Cook Islands. Fiji. Papua New Guinea. Nive. Solomon Islands. Tonga. Tuvalu. 
Vanuatu. Western Samoa.
 

Collections of cassava, taro, sweet potato, and yam in 9 South Pacific 
countries (Cook Islands, Fiji, Nive, Papua N:ew Guinea, Solomon Islands, 
Tonga, Tuvalu, Vanuatu, and Western Samoa) are characterized using 
modified versions of the descriptors published by the International Board
 
for Plant Genetic Resources. The data have been computerized and the 
information contained in the database is presented in 2 ways. For some
 
country collections of cassava, taro, and sweet potato, selected 
descriptors are used to show how accessions may be compared bot within the
 
same collection and between those in different countries. Country 
catalogues containing all the descriptors that have been recorded are also
 
given and for each country, root crop activities are noted, and the results 
of evaluation programs zumuarized. (AS)
 

0396
 
28306 LOPEZ Z., F.R. 1986. (aracterizacin agromorfol6gica y bromatol6gica 
de 25 cultivares de yuca (Hanihot esnulenta Crantz) del norte y no-oriente 
de Guatemala, en el Valle do La Fragua, Zacapa, Guatemala. (Agromorphologic 
and bromatologic characterization of 25 cassava cultivars of north and
 
northeast Guatemala, in the Valle de La Fragua, Zacapa, Guatemala). Tesis 
Ing. Agr. Guatemala, Universidad de San Carlos do Guatemala. 67p. Es., Sum. 
Es., 20 Ref., Il. 

Cassava. Cultivars. Agronomic characters. Plant anatomy. Composition.
 
Genetics. Selection. H!CNcontent. Guatemala. 

A trial was carried out at El Osis Zacapa expt. station (Guatemala) to 
study the agromorphologic and bromatologic characteristics of 25 cassava 
cv. from the north and northeast of the country. Likewise, the genetic
 
variability, the degree of similarity among ev., and the association
 
between observed characteristics were studied. A 5 x 5 lattice design was
 
used; results were analyzed by variance analysis and grouping techniques
 
(multiple test of means and cluster analysis) were applied. Tests for
 
correlation and confidence interval for the mean were also conducted. 
Genetic variability was found to exist among cv. both at the inter-v. and 
at the intra-ev. level. According to the bromatologic analysis, 96 percent 
of the cv. have more than the min. starch requirement as a breeding 
parameter for selection. High values of association were not found among
 
the characters measured. The 5 most promising cv. for breeding programs
 
are 1405 and 409 (from El Pet6n), 449 and 634 (from Izabal), and 478 (from 
Alta Verapaz). (AS (extract)-CIAT) See also 0571
 



COO PLANT PHYSIOLOGY
 

C01 Plant Development
 

28539 ARIAS G., 
0397

D.1. 1987. Efecto de la concentraci6n de sacarosa y manitolsobre el crecimiento in vitro de seis variedades de yuca, Manihot esculentaCrantz. (Effect of sacharose and mannitol concentration on the in vitro
growth of six cassava verieties). Tesis Bi6lcga (Botfnica). Cali, Colombia,
Universidad el V'alle. 158p. Es., Sum. Es., En., 35 Ref., I. 

Cassava. Tissue culture. Saccharose. Mannitol. Cultivara. Propagation.
Laboratory experiments. Experiment design. Growth. Nutrient uptake.

Colcmbia.
 

The effect of various levels and combinations of saccharose and mannitol onthe in vitro growth of 6 cassava var. was :tudied for germplasmconservation purposes. Following techniques developed at CIAT, plants ofeachi var. were micropropagated and ra,.)mily %:ssignedto different culturemedia. Evaluations were conducted ever, 3 mo. during 9 mo. Although var.
differences occurred, the growth of cult-r., during the 3 evaluationperiods (in terms of no. of green leaves, nodes, and apices formed; lengthof green stems, and fresh and dry wt.) was higher in the control treatmentswith only 0. 1 molar saccharose. Saccharose and mannitol combinations
ratarded plart growth, being detrimental in some treatments. The best av.
grouth was obtained after at 3 and 6 me. incubation, with a decline ingrowth by mo. 
9 in almo.t all treatments, except in the treatment of 0.03
molar saccharose and 0.07 molar mannitol in which reduced, but continuous

growth was observed, maintaining culture viability. (AS)
 

0398
28310 AYANRU, D.K.G. 
1986. Relations between biomass accumulation and
infection by vesicular-arbusculpr mycurrhizal fungi in cassava as affected
by planting date. Phytopatholog-srle Zeitschrift 117(4) :362-366. En., Sum.En., De., 14 Ref. [Dept. of Microbiology, Faculty of Science, Univ. of
Benin, P.M.B. 1154, 
 Bennin City, Nigeria] 

Cassava. Biomass production. Growth. Mycorrhizae. Clones. Timing. Planting.

Nigeria.
 

Roots of 12, 3-mo.-old, field-propagated cassava clones were more heavilymycorrhizal in the dry (Jan.-March and Oct.-Dec. ) than in the wet season
(April-Sept.): 39-83 and 20-71 percent., 
reap. Mean dry wt. (biomass) of
roots and shoots in the wet season 
(3.8-7.9 and 9.7-19.1 g/plant) were
higher (P = 0.01) 
than in the dry' season (2.1-5.9 and 5.4-12.8 g/plant,
resp.). 
Clones with symptoms of CAMD were less mycorrhizal (20-69 percent)
than mosaic symptom-free clones (51-83 percent). Higher colonization of
roots of the clones by indigenous fungal symbionts and lower biomass
accumulation in the dry 
season are attributed 
mainly to soil moisture andother effects, while reduced infections in cassava with CAMD symptoms may
be due to CAMD-induced reductions in carbohydrate levels. (AS)
 

0399
2F353 OKEKE, J.E. 1980. Nutrient demands of 
cassava in relation to the
potentials of major Nigerian soils. Tn NAFPP National Cassava Workshop,4th., Umudike, Nigeria, 1980. Proceedings. Umudike, National Root Crops
Research Institute. National Cassava Centre. pp.103-114. En., Sum. En., 

Ref.
 

2
 

10 



Cassava. Soil fertility. Plant fertility. Soil conservation. Soil
impoverishment. Nutrient uptake. Soil physical properties. Fertilizers.
 
Nigeria.
 

Estimates of nutrients removed in harvested cassava areroots given as well 
as data on the fertility status of Nigerian soils in cassava growing 
areas
and from cassava leaf analyses to determine nutrient demands cassava.of To
replenish N and K losses in a yield of 10 t dry cassava roots/ha, about 240
kg ammonium sulphate and 120 kg muriate of potash/ha are required. Almostalways there is a deficiency of N in soils where cassava is widely grown

in southern Nigeria. Alfisols have intermediate to high base reserves, but 
heavy Alf±sols tend to hold P against plant 
 uptake. An approach to
 
appropriate fertilizer recommendations requires the calibration of soilanalysis data with plant snalysis data avd the correlation of analysis data
with crop responses to .'irtiuzation. (CIAT) See also 0405 0416 0421
 
0431 0434 0435 0445 u'.', 0465 0472 0479 0501 0529
 

C03 Chemical Compsition. Methodology and Analyses 

0400

29021 HIZUKURI, S. 1985. relationship between the distribution of the chain
length of amylopectin and the crystalline structure of starch granules.
Carbohydrate Research 141(2) :295-306. En., Sum. En., 34 Ref., Il. [Dept. of
Agricultural Chemistry, Faculty of Agriculture, Kagoshima Univ.,
 
Korimot -1, Kagshima-shi 890 Japan]
 

Cassava. Composition. Industrial starches. Physiology. Japan. 

The distributions of chain leogths in the amylopectins of starches from 20species (11 A-, 6 B-, 
and 3 C-type) were characterized by high performance

liquid chromatography in terms of the relationship between the molecular
 
structure of the amylopectin and the cry'stalline structure of 
 the starch
granule. The wt.-av. chain lengths of the amylopectins of the A-, B-, and
C-type starches were in ranges 23-29,
the 30-44, and 26-29, resp. Gel
permeation chromatograms of the amylopectins 
debranched with isoamylase
showed bimodal distributions of fractions containing long and short 
chains
 
for 17 specimens and trincdai distributions of which the fraction
 
containing short chains had twin peaks for wheat, cassava, and 
 tulip

amylopectins. The correlation coefficients between the av. 
chain lengths of

amylopectins and the fractions of long and short chains and the ratio of
the fractions of short and long chains by wt. were 0.90, 0.69, and -0.95,
resp. In general, amylopectin molecules of A-type starches (including
cassava) have shorter chains in both the long- and short-chain fractions
and larger amounts of the short-chain fractions than those of 
 the B-type

starches. The chain lengths of amylopectins cf the C-type starches wereintermediate and it is inferred that these starches possibly yield any type

of crystalline structure depending on environment temp. and other factors,
whereas the A- and B-type starches are insensitive to temp. (AS)
 

0401

29504 PEREIRA, J.F.; SPLITTSTOESSER, W.E. 1987. Exudate from cassava
leaves. Agriculture, Ecosystems and Environzent 18(3) :191-194. En., Sum. 
En., 11 Ref., I1. [Laboratory of Plant Physiology, Univ. de Oriente, 
Jusepin. Monagas, Venezuela] 

Cassava. Leaves. HCN content. Exudate. Cultivars. Biochemistry. 
Car'bohydrate content. Sugar content. Amino acids. USA. 
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The composition and possible function of the exudate from the midribs and 
petioles of leaves of 6 cassava cv. were evaluated. It was found to be 
composed mostly of fructofuranosides and reducing sugars with few amino
 
acids and no cyanide. Serial sections of the specific sites where the 
exudate appeared did not reveal the presence of structural nectaries. The 
fresh exudate was harmless to both common house flies and mosquitoes, which 
may indicate that the exudate is not a protective factor against insect
 
attack to the cassava plants. It is considered that the exudate is simply 
secretion from the sieve elements or the companion cells while 
translocation is taking place at night. (AS)
 

0402
 
26888 PEREIRA, J.F.; SPLITTSTOESSER, W.E. 1986. Nitrate reduction by 
cassava. Plant and Cell Physiology 27(5) :925-927. En., Sum. En., 9 Ref., 
Il. [Laboratorio de Fisiologia Vegetal, Univ. de Oriente, Jusepin, 
Monagas, Venezuela]
 

Cassava. Nitrate. Plant physiological processes. Genetics. Temperature. 
Cultivars. USA.
 

Nitrate reductase was assayed in vivo in cassava cv. 2106 and 2078. 
Activity in the leaves ranged from 0 to 2.51 micromoles of the NO3(-) 
reduced/g/h, with no activity in the younger leaves (leaf 1 on top).
 
Nitrate reductase activity was localized in the sides and toward the tip of
 
the lobes of the leaf. The variability of nitrate reductase activity
 
between cv. was attributed to genetic differences; cv. 2106 was almost
 
twice as efficient as 2078. (AS)
 

04103 
29039 SAJISE, C.E. 1985. Post production aflatoxin contamination in cassava 
(Manihot enculenta Crantz) in the Philippines. M.Sc. Thesis. College,
Laguna, Univ. of the Philippines at Los Bafns. 81p. En., Sum. En., 74 Ref., 
Ii.
 

Cassava. Aflatoxin. Postharvest technology. Processing. Harvesting.
 
Storage. Aspergillus flavus. Aspergillus parasiticus. Roots. Cassava
 
chips. Philippines.
 

The incidence of aflatoxin in cassava roots at different stages of maturity 
and postproduction steps (harvesting, processing, and storage) was
 
determined. Likewise, the effect of different processing methods on 
aflatoxin formation was studied. No aflatoxin was obtained at different 
stages of maturity (cassava roots 7-14 me. old) and at 24-48 h of sun
 
drying. During storage, however, trace amounts of aflatoxin B1 wer,.
 
observed in stored cubes but not in stored chips and unproce.3sed roots.
 
When dried adequately (12 percent MC) cassava chips had better keeping
 
qualities than cassava cubes riotonly because of reduced microbial
 
contamination but also due to the absence of aflatoxin. Cassava cubes
 
dried slowly and showed higher level of microbial contamination during
 
storage. Blanching inhibited the growth of the other fungi but not 
Aspergillus flavus. In the absence of competing fungi, fresh 
cassava roots
 
proved to be a good substrate for the growth of A. flavus and A. 
parasiticus but not for aflatcxin produstion. A fluorescent compound
 
behaving like aflatoxin 131was observed ir.samples exhibiting vascular
 
discoloration. The conf rmatory test conducted proved these compounds were 
not aflatoxin. (AS)
 

0404 
26705 TANJARARUX, R. ; YANAGI, S.O. ; ARAI, K. 1985. Cassava seed protein of 
five Thai lines. Agricultural and Biological Chemistry 49(4):1215-1218.
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En., 11 Ref., Ii. (Division of Agricultural Chemistry, Dept. of
 
Agrioulture, Bangkhen, Thailand]
 

Cassava. Protein content. Cultivars. Seed. Proteins. Analysis. Thailand. 

Cassava seed composition and protein characteristics were studied to aid
utilization of this potential resource. Seed from 5 Thai cassava lines
contained 6.3-6.7 percent moisture, 15.1-19.5 percent CP (KJeldahl N x
5.71), and 24.5-27.3 percent oil (wt. difference before and after hexaneextraction). Protein solubility was studied in ground, hexane-defatted 
seeds; pH 7.5 phosphate buffer containing 0.4 molar NaCl extracted 
41.3
49.6 mg protein (estimated by ratio of absorbance at 260 and 280 
:i)/g dry

wt., whereas a pH 8.2 buffer containing 2 percent SDS extracted 105.9-116.6 
mg/g dry wt. This latter range of (absorbance-estimated) extractable
 
protein corresponded to 55.1-80.3 percent of total CP (N x 5.71).
Sedimentation patterns show 
that cassava seed protein consists mainly of 2
3S components with minor amounts of 7S and 11-13S components.
 
Electrophoretograms of 
cassava seed protein are illustrated; each cassava
 
line showed similar band patterns. (Food Science aid Technology Abstracts)

See also 
0479 0496 0497 0513 0527 0529 0533
 

C04 Plant Nutrition
 

0405
 
28177 OKEKE, J.E. 1980. Potassium 
status of some major Nigerian soils in
 
relation tiocassava nutrition. Umudike, Nigeria, National Root Crops

Research Institute. 15p. En., 
Sum. En., 18 Ref. Paper presented at the 8th

Annual Joint Ccnference of the National Soil Correlation Committee and the
 
Soil Science Society of Nigeria, Benin City, 1980.
 

Cassava. K. Soil 
fertility. Plant nutrition. Mineral deficiencies. Nutrient

uptake. Starch content. Plant development. Plant physiology. Soil physical 
properties. Nigeria.
 

Levels of K in major cassava soils of southern Nigeria are pesented. Soils 
from igneous rock materials usually have sufficient reserves of available Kand require only maintenance programs that consider crop removal, mineral 
release, and possible losses due to leaching and runoff. Soils derived from 
bandstone materials are K-deficient and do not support a good cassava crop
without adequate K fertilizaticn. The importance of K in cassava mineral
 
nutrition and crop respon.sjes to K are 
discussed. Good correlations between

exchangeable soil K and percent soil 
clay or leaf blade K content are
 
reported. (AS) See also 
0399 0417 0418 0419 0497
 

DO0 CULTIVATION 

0406 
28173 ODURUKWE, S.O. 1979. Cassava cultural practices. Umudike, Nigeria,
National Root Crops Research Institute. 16p. En., 2C Ref. Paper presented

at the 3nd. National Cassava Workshop Umudike, Umuahia, 1979. 

Cassava. Cultivation. Fertilizers. N. P. K. Ca. Mg. Propagation. Nutrient
 
uptake. Productivity. Cultivars. Adaptation. Planting. Timing. Weeding.
Root development. Weed control. Intercropping. Maize. Cowpea. Nigeria.
 

A literature review on cultural practices in cassava is presented.
Unpublished results of research conducted at the National Root Crops 
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Research Institute (Umudike, Nigeria) are also included. Cassava cv.,
 
propagation. cutting storage, planting position, soil preparatior planting
dates, plant population, weed control, cropping systems, fertilization. 
harvesting, and storage are covered. (CIAT) 

0407
 
29045 VILLAMAYOR JUNIOR, F.G. 1987. Ecological and cultural requirements of 
cassava. Root Crops Digest 2(l):1-4. En., 6 Ref., Il. 

Cassava. Ecology. Ecosystems. Light. Temperature. Water requirements
(plant). Soil requirements. Cultivation. Propagation. Planting. Propagation 
materials. Weeding. Fertilizers. Tetranychus. Saisettia. Cassava bacterial
 
blight. Cercosporiditum henningsii. Harvesting. Philippines. 

Guidelines are given on the ecological and cultural requirements of cassava 
for the Philippines. The ecological requirements briefly discussed are 
light, temp., rainfall, and soil. The cultural aspects discussed are land 
preparation var. selection, selection and preparation of planting
 
materials, planting, weed control and cultivation, irrigation,
 
fertilization pest control, and harvesting. (C'IAT)
 

0408 
29007 VILLANUEVA, M.R. 1985. Technology for cassava production in Southeast 
Asia. Radix 7(1):8-14. En., 8 Ref. [Visayas State College of Agriculture,
 
Baybay, Leyte 7127-A Philippines] 

Cassava. Production. Technological package. Technology transfer.
 
Cultivation. Statistical data. Intercropping. Harvesting. Cuttings.
 
Spacing. Timing. Planting. Productivity. Weeding. Cassava bacterial
 
blight. Injurious mites. Piilippines. 

Data on the area planted and the production of cassava in several 
countries in 1982 are given. Commercial and subsistence cassava farms are 
compared and soil characteristics for cassava production are indicated. The 
diverse effects of the method of land preparation, spacing, age and length

of cassava cuttings, planting date, position. an(' depth, weed control, 
fertilizer application cropping system (intercropping or continuous), 
pruning, and harvest date on plant growth and yield are presented and
 
discussed. (CIAT) See also 0541 0543 0592 0598 0615 0618 0630
 

D01 Soil, Water, Climate and Fertilization
 

0409 
28376 ANUEBUNWA, F.O. 1981. The demand for fertilizers in Imo State of 
Nigeria: n case study of cassava farmers. In NAFPP National Cassava 
Workshop 5th., Umudike, Nigeria. 1981. Proceedings. Umudike, National Root 
Crops Research Institute. National Cassava Centre. pp.69-84. En., Sum. En., 
14 Ref.
 

Cassava. Cassava programs. Fertilizers. Productivity. Statistical data.
 
Socioeconomic aspects. Nigeria.
 

The results of a case study conducted in Imo State, Nigeria, to identify 
factors that influence fcrtilizer demand, distribution and usage patterns 
between 1973-78 are presented. Related agricultural policies during the
 
same period are discussed. Data were obtained from 216 farmers 
 and
 
secondary time-series sources. 
The estimated increase in fertilizer use
 
during the period was 73.8 percent to which cassava contributed the most
 
with 58.0 percent. The amount of fertilizer used was a direct function of
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farmer participation in cooperatives, extension contact, farm size,fertilizer availability at planting time, and distance 
to fertilizer
suppliers. 
 The latter 2 factors were identified as limiting for fertilizer
usage. 
 The policy implications of these findings 
are discussed.
Recommendations are based on improving fertilizer, distribution networks.
 
(CIAT)
 

0410 
28305 DANTAS, J.L.L.; SOUZA, J. DA S.; FARIAS, A.R. N. ; MACEDO, M.M.C.1986. Cultivo da mandioca. (Cassava cultivation). 3ed. Cruz das Almas-BA,
Empresa Brasileira de Pesquisa Agropecuiria. Centro Nacional de Pesquisa deMandioca e Fruticultura. Circular T.cnlca no.7. 27p. Pt., 27 Ref., I.
 
Cassava. Climatic 
 requirements. Soil requiremnts. Land preparation.Planting. Timing. Spacing. Cultivars. Weeding. Pruning. Pest control.
Harvesting. Cultivation sy.-tems. Labor. Mechanization. Propagation

materials. Brazil.
 

Technical/agronomic aspects of the cassava crop are presented asguidelines for its cultivation. Recommendations

soil requirements, selection of 

are given on climate ar.dproduction site, soil preparation. planting
time, method, and distances, (.v., selection and preparationmaterial, mechanical or of planting
chemical weed control, pruning, liming and
fertilization, phytosanitary control, andsystms harvest. Multiple cropping
used in Brazil that include cassava are mentioned; the most
important are those with maize and beans. Data are supplied on themachinery, labor, and planting material required to plant I ha of cassava.

(CIAT) 

011 
28303 ENVIRONMENTAL FACTORS affecting ca.,ssava production. Radix 7(2):1-3.19F5. En., 3 Ref. 

Cassava. Production. Temperature. Light. Solar radiation. Soil water.Nutritional requirements. Diseases and pathogens. Noxious animals.
 
Philippines.
 

Environmental factors affecting cassava yields are briefly reviewed.Physical factors di.scused include temp., light and ,olar radiation, andsoil water and nut.rients. Biological factors discussed include diseases
and insect pests. (CIAT)
 
0412
 

28509 EZUMA1., H.C. ; LAWMCN, T. L. 198' 
 Evaluation ofpractices for better some cultural cassava product..n. In NAFPP National CassavaWorkshop, 6th., Umudike, Nigeria, 1982. Proceedings. Umudike, National RootCrops Research Institute. National Cassava Centre. pp. 83-90. En., 2 Ref.
 

Cassava. Propagation. Light. 
 Soil moisture. Intercropping. Soilrequirements. Groundnut. Maize. Planting. Nigeria. 

The results of expt. in which several agronomic factors and cultural
practices were studied to improve cassava production are presented. Optimum
6
cassava yields were obtained with 110-
to 0-cm-long mature cuttings (6-12
mo. old'. While differences in time to maturity between 
cassava and maize
and difft'rences in their growth habit and environmental requirementstimes resuit in ata noncompetitive interferene In cassava/maize mixtures,
differences between maize ideotypes plantedin mixtures with cassava 
at the same plant populationscan cause higher or lower root yield reductionsdepending on how much light is intercepted by the maize canopy; thus,competition can be reduced by adequate selection of maize type and 
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planting patterns. Cassava can be introduced into groundnut or other crops 
of similar canopy established during the minor cropping sea:rorn without 
significant yield reductions. (CIAT)
 

0413 
27649 00DON, P. 1985. Prtc6dent cultural et trosion rous culture de manioc. 
(Previous crop and erosion under cassava cultivation). Agronomie Tropicale 
40(3):217-222. Fr., Sum. Fr., En., Fs., 21 Ref. [Inst. de Recherches 

Agronomiquces, BP 33, M'aroua, Cameroons] 

Cassava. Cultivation. Erosion. Spacir.g. Timing. French Guiana. 

Due to its -low Lrewth rate, cassava is contsidered as ai eros,ive plant. 
Studies carried out in French Guiana indicate that earth loss can be 
reduced by 75 percent if the cycle i., timed s o that max. vegetative growth 
occur:; durinL the hea,-y [air: and the plant is situated advantageously 
within the rotation schedule. This method ean te a: cffectivw a- ridEing 
which, up to no, Lad been pres;ented a: the only solution to this problem 
under internivu cultivw t :or (nditions. (AF) 

0111 1) 
28538 )IENDERSOI1, ^%. WITTUAWATChUTiKUL, P. ; POOIIPORN, L. 1985. Obstacles 
to soil cor.servation at Rayong, Tlailand. Rangkok, Thailand, ASPAC Food and 
Fertilizer Technoloa' Center. Exttens-ion ulletiln ro.219. 9p. En., 13 Ref., 
Ii. [Watershed !'anatcrjeit Divi ion, Royal Thai Forest Def-t., Bangkok, 
Thailand]
 

Cassava. Soil cor:;;'-vation practice:. Develolrertal research. Erosion. 
Vulching. Thailard. 

Agricultural practice' of the -iaIl1-scale cassava farmer; in the Klong Yai 
watershed (Rayong, Thailand) and potential eluticr- for their soil erosion 
problcmn are examired. Cropping [atterns and previous extension activities 
and results rcEarding roil conservatior. frantice. ar discussed. The 
strategi: di:Icu-red for roil onrervation include the use of mulches and 
srin. tillage and waterway and gully control. Re--arh reeds, policy 
formu] atior4 and CoMrunication ;tratetie are also discussed. (CIAT) 

0415
 
28125 WOHAIUMAh, N.AIR, P.G. 1985. Lime :;ulphur and zinc in cassava 
production. Eerala, India, Certral Tuter Crops Research Institute. 
Technical Bulletin Series no.2. 15p. Er., 7 Rif., 11. 

Cassava. Agricultural lime. S. Zn. p)1. Root productivity. Starch content. 
HCII content. Nutrient uptake. P. Ca. Eethsonine. Fertilizers. India. 

The results of studies carried out on the application of lime, S, and Zn to 
improve cassava productivity in acid laterite soils (ph 4.5-5.0) of India 
are summarized. The application of CaO at 2000 kg/ha increased root yield 
by 38.6 percent and improved root quality by incrasing the starch content 
and increasing the level of HCN. Although liming increased the availale P 
in the soil, it did not have a significant effect on P availability to the 
plant; however, liming improved P and Ca uptake and utilization. No 
residual effect of lime on the productivity of the succeeding cassava crop
 
was observed. The application of S fertilizers at 50 kg/ha increased
 

cassava yields by 18 percent (3.119 t/ha) over- the check, increased the 
starch content by 5.3 percent, tended to reduce the levels; of HCI, and 
enhanced the met. content (0.088 mg/g for the check vs. 0.132 mtjg with 75 
kg S/ha) of the roots. S availability and uptake also increased due to the
 
applicatlon of S-containing fertilizers. Zn applied at 2.5 kg/ha increased 
yield by 12.8 percent (3.0 t/ha) compared with the check; it also increased
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root starch content slightly and reduced HICN content. Therefore in acidlaterite soils it is recommerned to apply 2000 kg lime, 50 kg S, and 2.5 kg

Zn/ha to cassava crops. (CIAT) 

041626-147 NAFPP NATIONAL CASSAVA WORKSIIOP, 4th., U4IDIKE, NIGERIA. 1980. Someinnovations for cassava production in a heavily populated area of eastern
Nigeria. In____ . Proceedings. Umudike, National Root Crops Research
Institute. National CassavE Centre. pp.35-42. Er., 5 Ref., Ii. 
Cassava. Climatic requirements. Nutritional requirements. Sttistical data.Socioeconomic aspects. Technology transfer. Cultivation systems. Nigeria. 

A survey was conducted in 6 villages of a heavily populated area of easternNigeria in order to recommend innovations for cassava production.
Scarcities and hazards fcr cassava 
farmers included labor, cash, rainfall,
pests, staple food supplies, and protein food supplies. Information on themethods used by farmers to deal with these constraints is provided. Cassava
production systems are also described. Innovations can be made by (1)lowering ':he early labor peak required for clearing, tillage, and planting;(2) intercropping with trees; (3) min. tillage: (4) delayed plantin&; andk'5) use ui earli -:" lac mati n , -. for late piantings. These
recommendations are briefly assessed. (CIAT)
 

041728378 NJOKU, B.0. 1981. 
Some factors affecting the officieNCy of fertilizer

utilization by cassava. In NAFPP National Cassava Workshop 5th., Unmudike,Nigeria, 1981. Proceedings. Umodike, National Root Crops! Re;earch

Institute. National Cassava 
 Centre. pp.96-124. En., Sun. En., 2 Ref. 

Cassava. Fertilizers. Nutrient uptake. Root devlormert. Plant devveloinent. 
Soil amendments. N. F. K. Ca. Mg. Nigrri 

Some factors affecting the vfficiercy of 
ca:: ava fertilizer utilization are
discussed. Nutrient absorption ty ca,: ave is;explained, bas.ed on soil CECand responses to N, P, and K fertilier applications. The efficiency ofutilization could be improved through: (1) the use of balanced fertilizers;(2) applications during period of high derrand. by the crop and p'roperincorporation when the soil is wet; (3) Careful choice of fertilizer sources to suit soil type; and (4) nirnmiziLng losses; caused by leaching. 
(CIAT)
 

0141828171 ODURUYEW,C.C. 1977. Cassava agronomic trials at the National
Crops Research Ir;titute, US.udlke 1973-1975. Umudike, 

Root 
Nigeria, NationalRoot Crops Research institute. 8p. En., 3 Ref. Paper pre;ented at the First

N.A.F. P.P. Natiunal Ca:ss-va Workshop, Umudike, 1977. 

Cassava. oil fertility. Plant fertility. Fertilizers. Experiment design.

Productivity. 
 N. P. K. Ca. Mg. Cpacing. Nigeria. 

The result:s of fertilizer and plant density expt. with cassava conducted in
Nigeria between 1973-75, are presented and discussed. A 1st expt. assessedthe application of 0, 22, ard 44 kg N/ha, 0, 17, and 34 kg P/ha, and 0, 49,and 90 kg K/ha as ammonium sulphate, ,;irrple u[erpho-phate, and muriate ofpotash, resp. The av. yield was 23.5 t/ha but only N effects weresignificant (P = 0.05). In a 2nd expt. N, P, K, CaO, and HgO were appliedalone or in combination at 44, 34, 90, 36, and 216 kg/ha, resp., over 2seasons; nutrient effects for both 
seasons were 
similar and individual

nutrients improved fresh root yield significantly. Mg was consideredimportant to NPK fertilization in highly leached acid soils. A 3rd expt. 
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compared 4 plant spacings (60, 90, 120, and 150 cm on 90-cm ridges, 
corresponding to 18.5, 12.3, 9.2, and 7.4 thousand plants/ha, resp.)
 
fertilized with 15-10-30, 30-20-60, or 45-30-90 kg NPK/ha. No significant 
effects on yields were observed for plant spacings or fertilization. The 
expt. was repeated with the jame fertilizer rates but with plant spacings 
of 45, 60, 90, and 180 cm on 120-cm ridges. Spacing and fertilizer effects 
on root yield, no., and size were significant; as root yield increased 
linearly, root size decreased. Root yield -tarted to decrease at 30-20-60 
kg NPK/ha. Although results varied, it is recommended to plant 10,000
plants/ha (1 x I m) and apply 30-15-90 kg NPK/ha; muriate of potash reduces 
yields, thus it should be used only when K sulphate is not available.
 

(CIAT)
 

0419
 
28519 OKEKE, J.E. 1982. Effect of fertilizers on tuber yields and nutrient
 
removal in tubers of cassava varieties (Manihot esculenta Crantz) on 
Alfisol and Ultisol of southern Nigeria. In NAFPP National Cassava 
Workshop, 6th.. Umudike, Nigeria, 1982. Pioceedings. Umudike, National 
Root Crops Research Institute. National Cassava Centre. pp.160-178. En,, 
Sum. En., 15 Ref. 

Cassava. Cultivation. Fertilizers. Soil fertility. Productivity. Cultivars. 
Starch productivity. Nutrient uptake. N. P. K. Ca. Fallowing. Nigeria. 

Two field trials were conducted in 1975-78 to evaluatu the nutrient 
input/output balances of Alfisols and Ultizols or, which cassava is widely
 
grown in Nigeria. A 3(3) factorial expt. on an Ultiriol showed that 30 kg N, 
7 kg P, and 150 kg K/ha gave the highest root yield (18.4 t/ha). In another 
expt. with 3 cassava var. (6050C, Nwugo, and 53101) and N and P at 2 levels 
on an Alfisol, the effect of P on root DMyields at 12 mo. wan 
significant. Ca-usava var. 60506 gave significantly higher yield., than Nwugo 
and 53101. Estimates of nutrient removal showed that, except for K, approx.
 
equal amounts of the major nutrients were removed from the Alfisol and 
Ultisol per unit wt. of roots; K removal was higher in Alfisols (11.2 
kg/ha) than Ultisoll (8.5 kg/ha). Cassava var. 60506 removed 7.0-8.0 kg N. 
0.4-0.5 kg P, and 0.4 kg Ca/ha. The need to maintain soil nutriet status 
through fertilization and/or legume and Erass fallow is stressed. (CIAT) 

0420
 
27666 VILLAMAYOR JUNIOR, F.G. ; LABAYAN, A.L. 1984. Response of cassava to 
missing hills. Radix 6(l):4-5. En., [Phlippine Root Crop Research & 
Training Center, Visayas State College of Agriculture, Saybay, 
Leyte 7127-A, Philippines]
 

Cassava. Spacing. Germination. Productivity. Field experiments. Cuttiogs.
 
Soil moisture. Philippines.
 

The results of various expt. o, the yield response of cassava to missing
 
hills (plant loss), due to cutting or seedling losses, are briefly
 
discussed. In an expt. using cassava var. Golden Yellow and CMC-40 at
 
13,333 plants/ha, missing hills of up to 30 percent did not affect yields
 
significantly; the critical level of missing hills which can cause
 
significant yield reductions is still subject to further study. Another
 
expt. to test the effect of fertilization and missing hills also showed
 
that 30 percent missing hills had no significant effect on yields; 10 
percent missing hills occurring between planting and 3.5 months after 
planting did not reduce yields sigrificantly, but 30 percent missing hills 
occurring during the 3rd me. after planting or thereafter significantly 
reduced yields. The best way to combat missing hills is to plant only
 
cuttings of good quality, i.e., mature, healthy, and fresh cuttings in a 
well-prepared and sufficiently moist soil. (CIAT)
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042128354 ViNE, P.N. 1980. Soil management for cassava. In NAFPP NationalCassava Workshop, 4th., Unudike, Nigeria, 1980. Proceedings. Umudike,
National Root Crops Research Institute. National Cassava Centre.
 
pp.115-119. En., 3 Ref.
 

Cassava. Land preparation. Soil physical properties. Cultivation. Plant

physiology. Plant development. Nigeria.
 

Casriva was planted in uniform field taials on 3 soil types (coconut bast,silica sand, bottle glass sand) in plots with and without tillage to measure the response to soil conditions or tillage. Results indicated that
 cassava responds to soil conditions rather than to the method by which theconditLions were obtained (tillage method); root 
no. and Lize increased
wi,,h more favorable soil conditions. The only difficulty forereen for
 
ca.-.sava 
 grown under a mulched no-tillage system, providing good root growthconditions exist, is In pulling the roots from the ground at harvest. 
(CIAT)
 

01422
28309 VISWAMIBHARAN, K. ; SASIDHAR, V.K. 1985. Low cost soil conservationtechnology for the hill slope., of Kerala. Taiwan, Republic of China, Asianand Pacific Region. Food and Fertilizer Technology Center. Extension
Bulletin no.220. 17p. En., Sum. En., Ch., Ja., 16 Ref. (Regional
Agricultural Research Station, Pattambi, Kerala, India] 

Cassava. Soil conservation practices. Technology package. Intercropping.
Groundnut. Erosion. Soil water. Fallowing. Rairfall data. India. 

The effect of various agronomic soil conservation ure: oensoil loss,surface runoff, and subsoil moisture storage on hill slopes was studied atthe Instructional Fare in Vellanikkara (Kerala, India) between Sept. 1979-
May I980. The treatments included cassava grown alone 
 in mounds, cassava inmounds with groundnut as an intercrop, catssava grown alone in ridges, acrossthe slope, cassava in ridges across the slope with groundnut as anintercrop, and uncultivated bare fallow an a control. Runoff plots 214.3 mlong by 2.7 m wide were used. The runoff and soil 
 losses were determined

under the 18 erosive rainfalls that occurred during the period under study.Periodical observations of subsoil moisture were taken with a neutronscattering probe. The data were subjected 
to stati.tical analysis. Results
showed that runoff and soil loss were significantly higher in the bare
fallow plot, and that the groundnut intererog ignificantly reduced ruaoff
and soil loss, both before and after harvest. (AS) See also 0399 0405
0426 0427 0432 01468 0485 0497 0540 05414 0550 0557 0562 0574 0577
0580 0581 0583 05814 0588 
0591 0593 0594 0600 0602 0603 0610 0622
 
0625 0626
 

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

0423
28114 ASHOKAN, P.K.; NAIR, R.V. ; KURIAN, T.M. 1984. Influence of stages ofharvest on the yield and quality of cassava (Manihot esculenta Crantz).
Madras Agricultural Journal 71(7):4147-450. En., 
Sum. En., 5 Ref. (Dept. of
Agronomy, College of Horticulture, Vellanikkara 680 654, Trichur, Kerala,
 
India]
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Cassava. Harvesting. Timing. Field experiments. Cultivara. Root
 
productivity. Fiber content. Starch content. HCN content. Dry matter. Human 
nutrition. India. 

In field expt. in Nileswar and Vellanikkara, India, cassava var. M.4 and
 
H.2304 were harvested at 6-12 mo. after planting. Fresh tuber yield 
 did
 
not differ significantly among the harvests at 
6-9 mo. after planting.

Although harvesting between 10-12 mo. increased yield, it also increased
 
root fiber content and reduced cooking quality. Starch, fiber, and HCN
 
contents were higher and DM content lower in cv. H.23014 than in ov. M.4.
 
Although HCN content increased up to 8 mo. after planting, it was still
 
within the safety limits. (AS)
 

0424 
28314 AZIII, V.A. 1980. Review of activities 1979/80. In NAFPP National
 
Cassava 
Workshop, 4th., Umudike, Nigeria, 1980. Proceedings. Umudike,
National Root Crops Research Institute. National Cassava Centre. pp.10-26. 
Fn.
 

Cassava. Cultivars. Weeding. Productivity. Fertilizers. Cassava programs.
 
Nigeria.
 

Cassava projects conducted during 1979-80 in Nigeria by the National 
Cassava Centre are briefly reported. Results are given for the following

projects: var. pre-minikit trial, herticide pre-minikit trial, mixed
 
cropping pre-minikit trial, var. mlnikit trial, fertilizer minikit trials,
cassava/isaize deonstrations, and cassava multiplication. Preliminary data 
obtained are reported in table form. (CIAT)
 

04125 
28569 CHEZE, B. 1983. Le point sur la mtcanlsation de la r6colte du manioc. 
(Considerations on the mechanization of cas ava harvesting). Machinisme
 
Agricole Tropical no.83:15-17. Fr., Ii. 

Cassava. 1Harvesting. Mechanizition. Agricultural equiitnent. Technology
 
evaluation. France.
 

Data are presented on area planited to cassava worldwide, cassava yields,
and total production, and some overall ('nsiderations are included on 
harvest mechanization during the stages of eliminating aerial parts and 
uprooting. Characteristics of the various implements developed for such
 
operations are described and results obtained are presented. The most
 
oustanding results of a comparative trial carried out by CIAT with 2
 
implements to harvest cassava 
are given and confronted with those obtained 
in other countries of the world. 
Finally, a specialist i! interviewed
 
regarding the efficiency of cassava harvesting aids, the utilization of
 
cassava leaves, the consequences of lesions 
to tubers, and the possibility
 
of using rooters to harvest yams. (CIAT)
 

0426 
29038 CRAMB, R.A. 1985. The importance of secondary crops in Iban hill rice
 
farming. Sarawak Museum Journal 34(55):37-45. En., Sum. En., 3 Ref., Il. 

Cassava. Sccondary crops. Intercropping. Maize. Taro. Yams. Timing. 
Spacing. Planting. Productivity. Feeds and feeding. Swine. Indonesia.
 

The role of intercropping in Iban hill rice farning systems of Saawak is 
discussed. Reference is made to 
the agronomy of intercrops, labor
 
requirements, and economic contribution to hill farming enterprise. The 
most important secondary crops are maize and cassava. About 2/3 of the 
households plant cassava and it is slowly replacing indigenous crops such 
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as taro, yams, and sweet potatoes due to its greater versatility in terms
 
of planting sites. Planting takes place in Sept. or Oct. and cuttings are
 
spaced at 2-4 m. Leaves are picked throughout the year and are eaten as
 
vegetables. Harvesting begins in March or April and continues for as long
 
as 2 or 3 yr. producing over 800 kg dry wt./farm. The tubers are grated for
 
livestock feed, particularly for pigs. (CIAT)
 

0427
 
28111 INSTITUT DE RECHERCHES AGRONOMIQUES TROPICALES ET DES CULTURES 
VIVRIERES. 1983. Les tubercules et racines: manioc. (Tubers and roots: 
cassava). In 
__ . Rapport Annuel 1983. Paris, France. pp. 137-150. Fr. 

Cassava. Cultivation systems. Planting. Timing. Fertilizers. Weeding.
 
Cultivars. Clones. Adaptation. Productivity. Soil rhysical properties. 
Harvesting. Xanthomonas manihotis. Ivory Coast. French Guiana. French 
Polynesia. New Caledonia. 

The results of research on cassava, conducted by the Institut de Recherches
 
Agronomiques Tropicales et des Cultures Vivrieres during 1983, 
 in Ivory
 
Coast, French Guiana, French Polynesia, and New Caledonia, are discussed.
 
In Ivory Coast, work was done on cultivation techniques (planting methods,

fertilization, weed control, and planting dates), crop protection, and
 
quality of production. The var. B 33 and T1Lbuca were the best; the 
position of the cuttings did not affect prodaction, while planting in 
ridges increased it significantly. The placing of cuttings at a depth of 5 
cm gave the test results and there was a response to fertilization with 
NPK. In French Guiana, applied botanic aspects of the crop were dealt with. 
The clones that adapted best to the different conditions were M 10, N 15, M 
22, H Z3, and M 33 and the last 3 increased their production with 
fertilizers; oxyfluorfen and dalapon in doses of 1.26 and 3.91 kg/h- were 
effective in the control of weeds. In French Polynesia, the expt. focussed
 
on intensive production and in New Caledonia, cassava materials wcre 
evaluated. In French Polynesia, Colombian var. selected at CIAT shcued the
 
best behavior, and in New Caledonia, of the 48 materials evaluated, 9 
yielded more than 40 t/ha and 4 exceeded 60 t/ha. (CIAT)
 

0428
 
28379 JOSHUA, A. ; UTOH, N.O. ; ADEGBUYI, E. 1981. Progress and problems of 
national cassava multiplication. In NAFPP National Cassava Workshop, 5th.,
 
Umudike, Nigeria. 1981. Proceedings. Umudike, National Root Crops Research
 
Institute. National Cassava Centre. pp. 105-109. En.
 

Cassava. Technology transfer. Cassava programs. Seed. Nigeria. 

The progress and problems of the Nigerian cassava multiplication 
infrastructure are summarized. The policies, the national program, the seed 
strategy, and the need for continuity in cascava multiplication activities 
are discussed. (CIAT) 

0429
 
28568 NOEL, A. ; MONNIER, J. 1983. Etude de solutions m4cais6es pour la 
r6colte du manioc: essais conduits par le Cima sur le centre d'appui
 
Sodepalm de Toumodi. (Study on mechanized solutions for cassava harvesting:
 
trials carried out by CINA at the Sodepalm support center of Toumodi).
 
Machinisme Agricole Tropical no.83:8-15. Fr., 11. 

Cassava. Mechanization. Harvesting. Agricultural equipment. Ivory Coast. 

Some concepts related to the physiology of the cassava plant are briefly 
explained and a liot is made of the operations carried out during the 
harvesting of this tuber crop (treatment of aerial parts, uprooting, 
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detopping, and loading), of which the last 2 are done manually in Ivory
Coast. The overall characteristics of the 1st 2 Qperations aj well as theoperation of the machinery developed for such purposes are 
briefly

described; results achieved ace also given. 
The 4 operations currently

involved in cassava harvesting (crushing of stems, uprooting of tubers,

detopping of tubers, and loading) are briefly described; the 1st 2 are
being mechanized. A technical description is included of 2 types of stem
 
crushers and 1 type of uprooter and their operation is explained. Themethodology and results obtained in trials conducted in Sodepalm (Toumodi)are presented, listing the adjustments done, the defects found, and the
modifications performed to the mentioned machinery. 
 Finally, some
 
recommendations are given that should be taken into account by 
the
 
constructor to improve the efficiency of these machines. (CIAT) 

0430

28350 NWOKEDI, P.M. 1980. Mechanization of cassava production. In NAFPP

National Cassava Workshop, 4th., Umudike, Nigeria, 1980. Proceedings.
Umudike, National Root Crops Research Institute. National Cassava Centre. 
pp.60-66. En., Sum. En., 4 Ref. 

Cassava. Peeling. Planting. Rasping. Agricultural equipment. Harvesting.

Mechanization. Nigeria.
 

Studies designed at the National Root Crops Research Institute (Umudike,

Nigeria) to develop techniques and machines 
 suitable for olanting,
harvesting, and processing cassava roots are briefly discussed. Operational
parameters and a description of a cassava planter, harvester, and 
processing machine (chipper) are given. (CIAT) 

043;28352 ODURUKWE, S.0. 1980. Cassava cultural practices. Tn 11AFPP National
 
Cas3ava Workshop, 4th., Umudike, 
 Nigeria, 1980. Pvoceedings. Umudike,

National Root Crops Research Institute. National Cassava Centre. 
 pp. 88-102. 
En., 18 Ref. 

Cassava. Propagation. Planting. Cu]tivars. Productivity. Weeding. Plant
development. Root development. Harvetlhg. Storage. Nigeria. 

Available literature and unpublished work of the National Root Crops

Research Institute (Nigeria) on agronomic 
 and cultural practices for
 cassava production are reviewed. Land preparation, planting material

(sources, storage, preparation, and planting position), planting time,
plant 
 population, cropping systems (monocrops and intercrops), weed
 
control, harvesting, and storage are discussed. It is recommended that 
cassava be planted on ridges in heavy soils with more than 1200 mmrainfall/yr, at the beginning of the rainy season in areas with no severe 
disease problems and at 
the end of the rains in those with serious
 
problems. Healthy 20-cm stem cuttings should be used, previously dipped infungicides. Vertical planting at 
10 cm depth and a plant population of
 
10,000 plants/ha are recommended. Weed control (chemical or manual) should
 
be performed during the 1st 4 mo. (CIAT)
 

0432
28178 OHIRI, A.C. 1983. Evaluation of tillage systems on cassava grown
under mulch and effect on soil organic C. Umudike, Nigeria, National Root
Crops Research Institute. 11p. En., Sum. En., 11 Ref., I1. Paper presented
at the First National Tillage Symposium, Ilorin, Nigeria, 1983. (National
Root Crops Re.search Inst., Umudike, Umuahia, NIJgeria] 
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Cassava. Cultivation. Mulching. Soil fertility. Soil 
physical properties.
Productivity. Soil conservation practices. Plowing. Mechanization.
Technology transfer. Fertilizers. N. P. K. Nigeria.
 

The effects of 3 tillage systems, mulching, and fertilization on cassavaproduction and soil organic C 
were investigated for 2 yr on a sandy clay
loam soil at the National Root Crops Research Institute Farm (Umudike,
Nigeria). Tillage treatments were (1) plowing, harrowing, and ridging
(conventional). (2) digger-made narrow holes (min.), and [3) pushingcassava cuttings directly into the soil (zero tillage). Mulching
treatments were no-mulch and grass mulch, 
and fertilization consisted of 
no
fertilizer or an NPK fertilizer mixture. There were no 
significant
differences in fresh root yield due 
to treatments and their interactions in
the 1st and 2nd yr. Significant differences were obtained for the tops dueto tillage treatments in the 2nd yr and highly significant differencesto fertilizer application in the Ist and 2nd yr. Both zero and min. 
due 

tillage outyielded conventional practice by 40 and 23 percent, resp.Fertilizer application increased top yields by 34 percent in the57 percent in the 2nd yr. A sandy clay loam 
1st yr and

soil without aeration problemsmay not require intens.ive tillage practices for cassava production. Mulchbuilds up soil OM essential for aggregatio, and fertilizer is essential 
to
maintain soil nutrient potential. Appropriate agricultural implements
should be designed to facilitate the mechanization of reduced tillage

operations. (AS)
 

0433
28374 OKEKE, J.E. 1981. Studies on adaptation of the technique of rapid
multiplication of 
cassava for adoption by farmers. in NAFPP National
Cassava Workshop 5th., Umudike, Nigeria, 1981. Proceedings. Umudike,National Root Crops Research Institute. National Cassava Centre. pp.56-60.

En., Sum. En., 2 Ref. 

Cassava. Propagation. Plant development. Nutritional requirements.
Technology transfer. Cultivar. 
 Cuttings. Nigeria.
 

The results of 3 expt. on the variables of the cassava rapid multiplication
technique for adoption by Nigerian farmers are briefly discussed. In expt.
I and 2, unsterilized soil was as 
good as other media 
for rooting 2-node
cuttings and superior for top growth yield of piopagules 47 days after
planting. 
In expt. 3, the optimum no. of nodes/i-m-long cutting of 3 var.(60506, TMS 30211, 
and TMS 30395) was determined. Var. differences wereobserved in no. of propagules generated from the name no. of node/cuttingof the same age, the highest no. of propagules bein8 found for var. 60506;6 nodes/ cutting appeared optimum for TMS 30211 and 30395. For a rapidmultiplication of disease-free elite materials, 
a farmer would require a
nursery bed of well-drained soil near a water source, shade, and 
polyethylene bags. (CIAT)
 

043428157 OKOLI, P.S.O.; WILSON, S.F. 1986. 
Response of 
cassava (Manihot
esculenta Crantz) to shade under field conditions. Field Crops Research

14(4) :343-359. En., 
Sum. En., 16 Ref., If. [Federal Agricultural
Coordinating Unit, 6/8 Unije Street, Inderendence Layout, P.O. Box 1766,Enugu, Anambra State, Nigeria] 

Cassava. Plant development. Productivity. Illumination. Leaf area. Nigeria. 

To determine the effect of shading on Its aevelopment and yield. cassavawas subjected to 6 shade regimes (0, 20, 40, 50, 60, and 70 pernent of full
sunlight). The 2-yr field study was undertaken on a sandy clay loam soil 
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(Oxic Paleustalf or Ferric Luvisol) in SWNigeria. As the percentage of 
shade increased plant height increased and LAI decreased. Stem and leaf 

dry wt. increased with decreasing degree of shade. All levels of shade 

delayed tuber bulking. Compared with the 0 percent shade or control, the 

20, 40, 50, 60, and 70 percent shade levels reduced cassava yield by 43, 
56, 59, 69, and 80 percent, resp. Suggestions for improving cae-ava 
productivity in mixed cropping and intercropping systems include the use of 
late-maturing cassava var., reducing the population of the associated 

crop, and allowing long recovery intervals after the harvest of the 
intercrop. (AS) 

0435 
27659 PAPDALES JUNIOR, J.L. 1985. Influence of preplanting tillage system 
on the iry matter and nitrogen accumulations of cassava. Philippine Journal 
of Crop Science 10(3):147-152. En., Sum. En., 13 Ref., Il. [Philippine Root 
Crop Research & Training Center, Visayas State College of Agriculture, 
Baybay, Leyte 7127-A, Philippines) 

Cassava. Land preparation. Growth. Dry matter. Cultivation. Nutrient 
uptake. Leaves. Stems. Roots. N. Philippines. 

Root growth and development and DM and N accumulations of cassava var. 
Golden Yellow were investigated under zero, min., and conventional tillage 
systems at the Philippine Root Crops Research and Training Center in 
Pangasugan. Root density was suppressed in the zero tillage system but was
 

greatly favored by the conventional method, especially during the early 
establishment period of the crol. Zero tillage consistently showed
 

depressed DM and N accumulations in the leaves, stems, and tubers of 
cassava during all growth stages of the crop. Min. and conventional tillage 
methods favored DM production and N accumulation in these same plant 

comr.nents, but significantly more CM and N were exhibited with the latter 
than with the former tilla,7e method in almost all stages of crop growth. 
Percentages of total Er! ard 1: in the ubers were generally higher in tilled 
plants than in nontilled ones. In terms of CGR and N uptake rate, 

conventional tillage was superior to min. tillage, which in turn was
 

superior to zero tillage. (AS)
 

V436 
27693 SANTIAGO, A.D. 1985. Efeito da poda na produtividade, conservacao c 
qualidade de raizes de mandioca (anihot esculenta Crantz). (Effect of
 

pruning on the productivity, preservation, and quality of cassav-s). Tese 

Mestrado. Lavras-MC, Brasil, Escola Superior de Agricultura de Lavras.
 

112p. Pt., Sum. Pt., En., 54 Ref., I. 

Cassava. Pruning. Timing. Harvestinv. Cassava roots (vegetable). Root
 

productivity. Cultivars. Deteric.ation. Composition. Plant injuries.
 
Resistance. Brazil.
 

The effect of pruning and time of harvest on the productivity,
 

preservation, and quality of roots of 5 cassava cv. (Lagoa Brava, Branca 

de Santa Catarina, Gostosa, Pao do Chile, and IAC 14-18) was studied at 

Escola Superior de Agricultu a de Lavras (Minas Gerais, Brazil), during 

Nov. 1983-April 1985. A randomized block exptl. design with 4 replicates 
was used. Parameters assessed were final stand, stem, root, and starch
 

production, physiologicai deterioration, MC, and starch, total sugars, 
total phenolic compounds, fermentable hexoses, and fiber contents in the
 

roots. Pruning 25 days before harvesting did not affect root productivity. 
Nevertheless, pruning increased the resistance of the roots to 

physiological decay and increased the total sugars contents in the roots of 

all the cv. studied. On the other hand, pruning reduced the starch content 

and increased the percentage of total phenolic compounds in the roots (DM) 
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of all the cv., except cv. Pao do Chile and Gostosa, resp. Harvesting both
 
pruned and intact plants 25 days later resulted in greater resistance to
 
physiological decay of harvested roots of cv. Branca de Santa Catarina and
 
Pao do Chile; root fiber content also increased for all cv. (AS)
 

0437
 

28122 VEGA V., J.G. ; ROMANOFF, S. ; IBARRA, J. 1986. Situavi6n del cultivo 
de la yuca en las provincias orientales de flapo y Pastaza; informe. (Report 
on cassava cultivation in the eastern provinces of Napo and Pastaza). 
Quito, Institute Nacional de In',tigaciones Agropecuarias. 41p. Es., !.. 

Cassava. Cultivation. Socioeconomic aspects. Cultivars. Feeds and feeding.
 
Swine. Storage. Postharvest losses. Postharvest technology. Marketilug. 
Technology transfer. Statistical data. Production. Economics. Ecuador.
 

Cassava cultivation in the eastern provinces of Napo and Pastaza, Ecuador, 
is briefly discussed on the basis of observation visits and interviews
 
carried out during March, 1986. The traditional production system used in
 
the area is also described and some of the var. cultivated are mentioned: 
white, purple, and cream (farmers) and Pucalumo, Yanalumo, Yuralumo, 
Acchalumo, Otunlumo, and Guagua-lumo kPayamino exptl. station). Abandoned 
installations for cassava starch production do exist; these could be 
restored and put into use. An interview to 8 wholesalers and 28 retailers,
 
to determine the demand for cassava and the need of technology to reduce
 
product perishability, indicated that (1) currently there is no need for
 
increased cassava production; (2) a risky micror-urchasing complex already
 

exists, a situation that must charLe in order to irerea--e the demand for 
cassava; (3) the major problem for wholesalers and retailers is postharvest 
root deterioration; (4) retailers reject the idea of storing cassava in
 
plastic bags and are unexperienced in the use of preserving agents; (5) the 

quality of lo,.l var. must compete with that of "purple" cassava from Santo 
Domingo for human consz.nption. Recommerdatiors include the detailed study 
of the use of ca.ssava in zzwiru production, -tudy of quality factors of the 
crop and promotion of the use of thiabendazole for root conservation. More 
information is needed on starch process,,ing and the corresponding demand 
for cassava, production zones, and yields. (CiAT) See also 0398 0399
 
0410 0413 0418 0420 0421 0445 0458 0474 0485 0490 0491 0495 0496 
0499 0540 0542 0544 0546 0555 0561 0562 0566 0583 0585 0588 0589
 
0590 0594 0609 0621 0625 0629
 

D03 Energy Productivity and Yields 

0438 
28367 NAFPP NATIONAL CASSAVA WORKSHOP, 4th., UMUDIKE, NIGERIA. 1980. Review 
of cassava varieties; ecological trials (10 top selections). In _ 

Proceedings. Umudike, National Root Crops Research Institute. National
 
Cassava Centre. pp.200-204. En.
 

Cassava. Ecosystems. Cu]tivars. Productivity. Kpokpo gari. Adaptation. 
Selection. Nigeria. 

Yield data of the 10 top cassava var. from each of 5 Nigerian locations
 
(Umudike, Ugwuoba, Otobi, Ajasse, and Obior), planted in May 1978 and 
harvested 1 yr later, ar- presented. Selected var. for advanced tri-ds were 

60506, 4080, 30337, U/41044, 40378, 30786, 30040, 73/335, Tmx 335, and 
4(2)0E99. (CIAT) See also 0405 0409 0418 0426 0427 01432 0434 
0437 0465 0467 0479 0501 0542 0544 0547 0557 0562 0571 0573
 
0578 0579 0581 0584 0587 0589 0591 0601 0602 0603 0610 0614
 
0620 0625 0627 0629
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D04 Postharvest Studies
 

0439
28304 IIROSE, S. 1986. Physiological studies on po3tharvest deterioration
of cassava roots. Japan Agricultural Research Quarterly 19(4):241-252. En.,
Sum. En., 37 Ref., Ii. [College of Agriculture & Veterinary Medicine, Nihon

Univ., Shimouma, Setagaya, Tokyo, 154 Japan]
 

Cassava. Deterioration. Molds. Storage. Cultivars. Resistance. Pruning.
Starch content. Plant pnysiology. Roots. Postharvest losses. Japan.
 

A series of expt. were carried out to determine the process of root
deterioration and to examine changes in respiration and ethylene productlon
in cassava roots and tissue blocks in relation to physi ,Iogical
deterioration (PD). 
Two distinct types of deterioration were observed: onewas a ring of brownish or blue-brownish coloration in the intervening partbetween the outermost part and the innermost part of parenchymatous issue
(physiological), and the other was the softened and discolored tissuesinfected by many kinds of fungi (microbial). Twelve cv., 15 mo. of age,were tested for susceptlbility or resistance to ItPD. was proved thatvar. difference in PD was seen more clearly and earlier in tissue blocks
than intact roots. The degree of PD was negatively correlated with MC of
roots at harvest, and positively correlated with root starch content.
Pruning treatment, leaving only 30 
cm of the stem, practiced 2-3 wk. before
harvest or burying roots underground for 3 wk. was effective in delaying
the occurrence of PD. Respiratory 
 rates of root pieces take, fromartificially injured roots increased rapidly reaching a peak 1 day afterharvest and another max. peak 4 or 5 days later. 
 The 1st peak was regarded
as wound respiration and the 2nd one Is caused by biochemical changesrelated to development of PD. Var. difference in respiratory rate wasobserved. Ethylene was produced in root slices in detectable conon. 15-16 hafter incubation, reaching sax. value after 1 day of incubation. Var.difference in the amount of ethylene production was observed. The amount of
ethylene produced in root 
tissue blocks taken from pruned plants was
slightly different from that taken from 
unpruned plants. Ethephon applied
to 
root tissue blocks showed no or little effect on respiratory rate of the
tissue blocks. Only 
a slight progress of PD was observed In ethephontreated root 
tissue blocks. It appears that this tendency was similar to
both root 
tissue blocks taken from pruned and unpruned plants. Thus, it 
was
difficult to make clear the effect of pruning treatment on ethylene
production and respiratory rate of roots, probably due to 
the use of root
tissue blocks as exptl. material. (AS)
 

0440
27694 MELO, A.S. DE 1985. 
Efeito do armazenamento de 
ramas sobre algumas
caracteristicas d- mandloca 
(Wanihotesculenta Crantz) 
em duas localidades
de Minas Gerais. (Effect of brpnch storage on some characteristics of
cassava at two 
sites of Minas Gerais). Tese Mestrado. Lavras-MG, Brasil,
Escola Superior de Agricultura de Lavras. 76p. Pt., 
 Sum. Pt., En., 45 Ref.,

Il.
 

Cassava. Field experiments. Stems. Storage. Timing. Planting. Root
 
productivity. Brazil.
 

Two expt. were carried out with cassava under field conditions at theEscola Superior de Agricultura de Lavras (Nov. 1982-July 1984) and at the
Felixlandia exptl. 
farm (Nov. 1981-Oct. 1983) in soils classified as Dark
Red Latosol and Red Yellow Latosol, resp. Cv. Iracema was used in Lavras
while cv, 
Sonora was used in Felixlandia. Two chemical 
treatments (with and
without), 2 storage poitions (vertical and horizontal), and 4 storage
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periods (0, 30, 60, and 90 days) were tested in split-split plots arrangedin randomized blocks. Characteristics assessed were initial 
and final
stand, plant height, stem diameter, no. of stems/plant, branch production,
no. 
of tuberized roots/plant, root production, percentage of starch, starch
productirn, and HI. The results showed that under these exptl. 
conditions
the use of chemicals did not contribute to the conservation of branches ineither Lavras or 
Felixiandia regarding any of the characteristics studied.
Likewise, the storage position did not influence the conservation of
branches in either locality. For cv. 
Iracema under Lavras conditions,conservation of brancles must not exceed 60 days of storage; however, cv.

the 

Sonora under Felixlandia conditions can be stored up to 90 dayn without 
affecting branch or 
root production. (AS)
 

0441
28302 QUEVEDO, M.A. ; DATA, E. S. 1985. Preharvest pruning of cassava in
relation to root deterioration. Radix 7(2):13-14. En., Ref.
11 [PhilippineRoot Crop Research & Training Center, Visayas State College of Agriculture,
Baybay, Leyte, Philippines] 

Cassava. Pruning. Cassava roots (vegetable). Storage. Deterioration. 
Postharvest losses. Philippines.
 

The effect of preharvest pruning on deterioration of cassava roots duringstorage was studied in field trials in the Philippines in which 7-mo.-oldplants were pruned 1, 2, 3, or 4 wk. before harvest. Undamaged roots werestored at 27-31 
degrees Celsius with 70-90 percent RH. For unpruned plants
and those pruned 1, 2, 3, and 4 wk. before harvest, the mean root wt. lossand the root deterioration were, resp., 6.44 and 30.95, 4.99 and 26.414,4.86 and 19.61, 5.08 and 20.47, 5.10 and 17.29 percent. Vascular streaking 
was 
greater in roots from unpruned plants. (CIAT)
 

0442
27620 RICKARD, J.F. 1985. Physiological deterioration of cassava roots.Journal 
of the Science of Food and Agriculture 36(3):167-176. En.,
En., 28 Rcf., Il. [Tropical Development and Research Inst., 56-62 
Sum. 

Cray's

Inn Road, London WC1X 8LU, England]
 

Cassava. Potharvest losses. Cassava roots (vegetablc). Deterioration.
Storage. Erymes. Toxicity. Hursa nutrition. England. Colombia. Jamaica.
 
Costa Rica.
 

The changes occurring in cassava afterroots iarvest in response to injury
and storage humidity are investigated in detail. Wound 
 responses wereobserved in 
cassava roots from Colombia, Jamaica, and Costa Rica; they
included: increased activity of phenylalanine ammonia lyase, an erzymeassociated with phenol hiczynthesis; increased activity of peroxidase and

polyphenol oxidase; form-tion of phenols/polyphenols including
leucoanthocyanidins, catechins, scopoletin, and condensed tannins;

often 
the formation of a wr,,r.Jpuriderm. The res,or,se did rot 

and 
remainlocalized at wound surfaces iiiroots when held at low storage nuidity butspread through 
the roots causing a discoloration of the vascular tissue and
storage parenchyma. Roots stored at high humidity showed a more typicalwound response with localized production of phenols and periderm formation.On the other hand, the conclusion that condensed tannins are forLed duringphysiological deterioration requires further investigation. The antinutritional effects of condensed tannins could be significant in developing

countries where cassava is a staple food crop. (AS) 
See also 0403 0437 
0454 0536 0609 
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EO0 PLANT PATHOLOGY
 

0443
 
28307 LEUSCHNER, K. ; TERRY, E. ; AKINLOSOTU, T. 1980. Field guide for
 
identification and control of cassava pests and diseases in Nigeria.
 
Ibadan. Nigeria, International Institute of Tropical Agriculture. Manual 
Series no.3. 19p. En., 11. 

Cassava. Oligonychus gossypii. Mononychellus tanaJoa. Phenacoccus manihoti. 
Zonocerus variegatus. Cassava African mosaic virus. Cassava bacterial 
blight. Colletotrichum manihotis. Fomes lignosus. Phytophthora. Pest
 
control. Disease control. Symptomatology. Insect biology. Nigeria.
 

The symptoms, life cycle, spread, control, and history of the major insect
 
pests of cassava in Nigeria (Oligonychus gossypii, Mononychellus tanaJoa, 
Phenacoccus manihoti, and Zonocerus variegatus) are briefly described and
 
illustrated. Information is also given on the symptoms, causal agent, 
dissemination, and control of major diseases: CAMD, U3B, anthracnose 
(Colletotrichum manihotis) and root rots caused by Phytophthora and Fomes 
lignosus. (CIAT) See also 0463
 

E02 Bacterioses
 

0444
 
28170 ARENE, O.B. 1978. Cassava bacterial blight in Nigeria. Umudtke,
 
Nigeria, National Root Crops Research Institute. 15p. En., Sum. En., 23
 
Ref. Paper presented at the 8th Annual Conference of Nigerian Society for
 
Flant Protection. Benin City, 1978.
 

Cassava. Xanthomonas campestris pv. manihotis. Maize. Intercropping. 
Disease control. Symptomatology. Nigeria.
 

Different aspects (symptomatology) of CBB are reviewed and progress mrde 
towards its control in Nigeria is summarized. Effective control measures
 
are pruning of infected plant parts, late or early pianting, balanced 
fertilization, intercropping with maize and/or melon, selection of
 
resistant cassava cv., and burial of inoculum sources to reduce) the 
pathogen's longevity. (CIAT) 

0445
 

28166 ARENE, O.B. 1977. Distribution and survival of Xanthomonas manihotis
 
In cassava stem tissues and its significance in the selection of
 
bacteria-free planting material. Nigerian Journal of Plant Protection
 
3:16-23. En., Sum. En., 6 Ref., Il. 

Cassava. Xanthomonas campestris pv. manihotis. Cassava bacterial blight. 
Pruning. Plant physiology. Nigeria. 

The rate at which exudates of Xanthomonas manihotis, the causal arpert of
 
CBB, erupted along cassava green shoots from the point of infection showed 
that the bacteria moved very rapidly upwards, but the movement down the 
shoot was restricted. The bacteria were isolated from the point of 
infection up the tip but only for a short distance below the point of 
infection and they persisted for more than 9 wk. in these tissues. Young 
shoots sprouting from any node above the point of infection were infected, 
tut infection in those from nodes 12 cm below this point was significantly 
less. Bacteria-free cuttings may be selected by pruning the infected 
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cuttli6 at least 12 cm below the point of infection which is marked in 
older stems by the lowest canker region. (AS) 

01146 
28167 ARENE, O.B. 1977. Field evaluation of Agrimycin 500 for the control 
of casrsava bacterial blight. Nigerian Journal of Plant Protection 3:90-93. 
En., Sum. En., 5 Ref. 

Cassava. Casnava cterial b'ight. Xanthomonar camestria pv. manihtis. 
Vncterimeen. Ci:;eac, control. NiEerla. 

Agrimycin 500, a formulatior. of antibittic; and fungicide (ter-arycin, 
0.176 percent; streptomycii, 1.75"; percert; copper oulfate, 80 percent) was 
evaluated for the control of Xarcthor:era.a marihotiic i'. a complete randomized 
block expt. in Ntierla. There were 3 riethod:, cf arplication (dip, foliar, 
and folirr + dij) for the 5 !(taie 1 cvtl.: Used (0, 4!00, 600, 800, and 1000 

0F/1 0 litern of water). Analy:,i: c of variance irdi(at ordy a c-ilrificant 
I-valt., for do:agelcy'.!c-i ; L,6v, , Ecar r.klt I ple-range tects suj~gcsted 
that incidence and severity wcvre :inificantly reduced by follar 
aplivation of Aiarry(ir, 500 at the ratc of 800 E/100 litero of water. (AS) 

28168 ARENE, 0.0. 1977. Su:;ceptihility cf 1Iijer-ian local ea::.ava cultivas 
to c act.fizial t, Lht ar, cac:Zava mc'-a i discease. Umudike, Ni geria,la:-cva 
VNitional Poot Crof-s Recearoh Ir::titute. -7,. Ir;., 'um. Fr.., I Fef. Fafer 
pr'oEented at the 13 t. Anucacl Corfcrence of the Afrlcultural Soc-rty of 
Ilieria, Zaria, 1977. 

Canava. Ca;rava tacterial biht. Cas:;ava ',fri,2,n rcvcaic vi ccc. Cult1vars. 
Re.itatance. lark b-ecding. :electior.. Adaptation. Nigeria. 

In a systematic survey, collIctcr. and 'citaerang of caM::ava ier-ri1a1 
throuLholt t:iLe-ria, 7EC (v. .er a:: emF od at the National Root Cro:' 
Feaearch Institute in Umudike tetweer 19'3-7' . Evaluation of thec- cv. for 
reslstance to CPH and CAIT ha.: -hcan that atout I1.3 neruert of 
FDAR/ Imo/Anarcbara collections -how reli:,t.anc, to C2B and 42.5 percent to 
CA -D; about 33 percent chow re:;ittance to CPP' and 140 percent to CAVE, in 
Berdel collectior,. However, due to conciiderations of other breedirnL 
arameter:c, only 197 cv. have beer. :'electL,' :,: c-i ,- of e.ttri,: foi the 

rultilocatieral trial,- tei rt (corduoted in 9 region' of the country. (AC) 

28397 ROIKSON, F. 19,H. Var7abilit- de Xanthomona- campectria pathovar 
ranihotis. (Variability of Yanthc-or ac carte:;trc jatfivar carihctlr). 
These Docteur Iri:. Fran c 'Irittut !:ational Aronomiquc, Fari:;-Grigron. 
152p. Fr., %rc. Fr., Fri., , ef , 11. 

Cassava. Xanthonmccnaca'- ;vri.h". rLicti-. Cac-c[va ficterial Llight. 
Cultivarm. LaoLartory e4 irintr . Fc3ictac-cc. South America. Africa. 
France.
 

The variability of 514 ctrar- r f X nthoton: cacj, <c:tri: pv. imanihotiL 
(causal agent of CH-) from..octr Ar.-r ica, s ,fAfrican countries, and varioun 
parts of Congo wa stujied. Leaf a.c lt. Inoculato n:, Ur 2 ca:::ava cv. 
allowed the rerGdtct or. of the d.fferent ::ymrtom- otlerved in the field. 
The difference of curceptioilcty tetweer Lct. cv. wa- cleaer or the leave, 
but less (: th, :terr. Four jathogenic group: of :trains wore defied or, 
the bas:i. f inoculation results. The influerice of £eagraprcicai origin 
varied for certain ccuntric- or areas. In vitro, Ltrain' of X. (:arIpeitrla 
pv. cranihotia were relatively homogenou. Nleverthele!:a, a .-tudy of their 
Lrowth cn different aubrltratez, their reaporre tc -everal arictotr, ard 
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phage typing showed variability, not related to the geographical origin.
Each characteristic allowed a stable partition from the set of strains to
be defined. Finally, the synthesis of all the results in vivo and in vitroby a multi[p!c fcuii , i rhowed tre existence of a common factor to
the different studied characteristics. A link exists between strain 
pathogenicity and its in vitro behavior. (AS) 

04119
27635 KITAJIMA, E.W. ; VAINSTE1, M.H.; SILVEIRA, J. S. M. 1986. Flagellateprotozoon associated with poor development of the root system of cassava inthe Espirito Santo State, Brazil. Phytopathology 76(6):638-642. En., Sum.
En., 22 Ref., Il. (Depto. de Biologia Celular, Univ. de Brasilia, 70.910 
Brasilia-DF, Brasil]
 

Cassava. Root develofrent. Cultivars. Yanthomonas campestris pv. manihotis. 
Vectors. Propagation. BrEzil. 

"Chochamento das raizes" (empty roots) is a problem of increasing
importance in cassava 
crops in northern Espirito Santo, Brazil. 
It
jarticularly affects the cv. 
Unha, the most cultivated in this region, and

is characterized by poor development of the root system and generalchlor-osis of the aerial parts:. A flagellate protozoon (Phytomonas sp.) was
found associated with the diceased Ilantr, livirtg in the laeticifer duets.The protozoon i., easily detected by light microscopy in the Mnears of latex
exuded from cut woundsi. Under the electron microscope, the flagellates showthe typical subpellleular layer of nicrotutules, single flagellum with 9+2
axial complex and Varaxial structure, tasal body, and kinetoplast. Field surveys showed that atout 50 percent of the chlorotdc Unha cassava plants

contained the flagellate in the latex, wltrt a: 
 ont was: found in
sy.ptomless plant,. Under greenhou-e conditions, the flagellate wastransmitted only by grafting. Attcmpts,; to trannrit the protozoon by
injecting or pricking latex susensiori: itto halthy plants or usi riga
Tingidae hlciptcra (Va:stiga rp.) a., vector have been unsuccessful. (AS) 

0450
28590 LOZANC, J. C. ; LAN 'R y, F. ; PFR, LEZ, A. 1986. f'icrowav( treatment toeradicate seed-t orr e |athrsL 4 cr:! av true seed. Phytol athologische
Zeitschrift 117(1):1-8. En., SLO. En., De., 9 Pef.. 11. (CIAT, Apartado

Atreo 6713, Cali, Colombia]
 

Cassava. Xanthomonas campestris mranihotis.v. Diplodia manihotis.

Fusarium. Cladosporium. Colletotricnum. D)iplodia. Ei sias;e control. 
 Disease
tranz;nission. Seed. Germniatior,. .Seed treatment. Colombia.
 

A hig. lncer,taL( cf c uve :-eds,. collected froc (9differentedaphoelimatic zones in Colortia, were found inferted by several fungal and
bacterlal pathogens. The incidence and severity of seed infections were notcorrelated with the climatic conditions at harvest. The.se pathogens wereeradicated from seed.: by a microwave oven treatment (1400 W heating power,

2450 I.1z) for 120 s. The effectiveness of this treatmert deptended on
reachin L ar CltIr" trep. cf 77 degrees C(Irlus. Several factors, such

container capacity, water vol., and 

as
 
seed no., can affect the time requiredto reach 77 degree:: Celsius. A thiram dust treatment after microwave 

exposure reduced seed reinfestation. (AS) 

0451
283S5 PFRREAUX, D.; .ARAITE, 1. ; FEYER, J.A. 1986. Detection of 3(methylthio) profpinic acid ir cassava leave:; 
infected by Xanthomonas

campestris pv. manihotis. Fhysiological ard H'olecular Plant Pathology 
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28:323-328. En., Sum. En., 11 Ref., Il. [Laboratoire de Phytopathologie,
Univ. Catholique de Louvain 3, Place Croix du Sud, B-1348 Louvain-la-

Neuve, Belgium]
 

Cassava. Xanthomonas campestris pv. manihotis. Leaves. Analysis. Laboratory 
experiments. Belgium. 

The blight inducing toxin 3(methylthio)propionic acid was detected by gas 
liquid chromatography in extracts of cassava leaves, naturally or

artificially infected by Xanthomonas campestris pv. manihotis. The highest 
toxin conen. (6 micrograms/g fresh wt.) was associated with the appearance 
and extension of the blight symptoms in artificially infected leaves. S
containing compounds, more volatile than 3(methylthio)propionic acid, were 
also observed i j necrotic tissues. One of them was identified by peak
amplification as thloyro~ionic acid. (AS) 

0452
 
28322 VAN DEN MOOTER, M.; MARAITE, H.; MEIRESONNE, L.; SWINGS, J.; GILLIS,
 
M.; KERSTERS, K. ; DF LEY, J. 1987. Comparison between Xanthomonas 
campestris pv. manihotis (ISPP List 1980) and X. campestris pv. cassavae 
(ISPP List 1980) by means of phenotypic, protein electrophoretic, DNA 
hybridization and phytopathological techniques. Journal of General 
Hi(robiology 133:57-71. En.. Sum. En., 38 Ref., Il. [Laboratorium vor 
Zicrohiologie en microbiele Genetica Rijksuriversiteit, Ledeganckstraat 
35, 3-9000 Gent, Belgium] 

Cassava. Xanthomona3 caminestris pv. manihotis. Xanthomonas campestris pv. 
cassavae. Hybridization. Cytogenetics. Cassava bacterial blight.

Xanthomonas campestria3 pv. poin.ettiicola. Euphorbia pulcherrima. Diseases 
and pathogens. flelgiirm. 

Xanthomonas campestris pv. manihotts and X. campestris pv. caisavae 
strains, isolated from cassava plants of different geographical origin, 
were studied by numerical analysis of 267 phenotypic features, computer
assisted comparison of gel electrophorerams of soluble proteins, mel 
percentage G+C determinations, DNA:DNA hybridizations, and virulence tests. 
X. campestris pv. marrihoti:; and pv. ca-savae constituted separate
biological entities which could be differentiated from each other by 4 
biochemical features, their symptoms on cassava, their soluble protein
electroiboregErams, and their DNA characteristics. Within each pathovar no 
correlation was found between phytopathogenicity, geographic origin, and 
year of isolation of the strains, on one hand, and the biochemical, 
physiologJcal, zr.dprotein electrophoretic properties on the other. Two 
yellowish Xanthomonas strains, CIAT 1164 and CIAT 1165, isolated from 
cassava in Colombia were genetically and electrophoretically similar to X. 
campestris pv. poinsettiicola, but were unable to infect Euphorbia 
iulcherrima. X. camie:;tris pv. poinsettiicola was genetically more related 
to the X. campestris pv. manihotis cluster than to the X. campestris pv.
 
cassave cluster. (AS) Zee also 0407 0468 0549 0567 0586 0587 0616
 

:03 Mycoses
 

01453 
28169 AREVE, O.E. 1978. Root diseases of cassava. Umudike, Nigeria,
National Root Crops Research Institute. 16p. En., Sum. En., 6 Ref. Paper
presented at the 8th Annual Conference of the Nigerian Society for Plant 
Protection, Benin City, 1978. 
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Cassava. Sclerotium rolfsji. Fomes liLnosus. Rosellinia necatrix.

Phytophthora. Disease control. t[ycoses. Diseases and pathogens. Root 
productivity. Symptomatology. Nigeria.
 

The status of the present research carried out at the National Root CropsInstitute (Nigeria) on the root diseases caused by Sclerotium rolfsii,
Foces lignosus , Rosellinia necatriLy and Phytophthora spp. is presented.
Information on diagnostic symptoms, epiphytotics, and control is Liven.Attempts are also made to highlight the challenges cassava root diseases
still pose to plant protectionists. (CIAT)
 

0454

28134 BRUDZYNSKI, A. 1985. L'incidence d'Aspergillus flavus et d'autres especes de moisissures dangereuses dans la mycoflore du mais, d'arachidea 
et ce cossettes du manioc vendues sur le march6 de Kisangani. (The
occurrence of Aspergillus flavus and other dangerous molds in the mycofloraof maize, groundnuts, and cassava roots sold at the Kisangari Market).
Industries Alimentaires et Agricoles 102(4):307-309. Fr., Sum. Fr., 
9 Ref.
 

Cassava. Mycoses. Aspergillus. Penicilliu . Fusarium. Phytophthcra.

Rhizopus. Cladosporium. Curvularia. Monilia. Tricothecium. Nigrospora.
Rhodotorula. Aflatoxin. Molds. Storage. Zaire.
 

The results are presented of an analysis of mycotoxin producing funLi,
pathoLerni to both animals and 
 humans, in some products (among them,

cassava) sold at Kisangani market, Zaire, after being 
 ,tored for 1 me. or
 more. Twelve genera of fungi were identified, the most important being
Aspergillus, Penicillium, and Fusarium, followed by Phytophthora,
Rhizopu, Cladosporium, Curvularia, and Monilia; the uncommonmost wereTricothecium, Nigrospora, and Rhodotorula. A. flavuf was found in 20
percent of the cassava samples ana]yzed and te sgecies A. candidus, A.clavatus, A. luchuensis, and A. niger were each found in 13 percent of thesamples analyzed. These species also formed [art of 
the air mycoflora.

Climatic conditions in Kisangani (25 degrees Celsius and 85 percent RH)
favor the development 
 of fungi; this, along with the presence of spores inthe air, 
indicat- that mycotoxins (above all aflatoxins) constitute a
 
permanent danger to food products. (CIAT)
 

28400 HERRERA, I.; CUPULL S., 
0455
 
R. 1985. Medios de cultivos para hongos


fitopat6genos en regiones tropicales. (Culture redia for plant pathogenic
fungi in tropical). Centro Agricola 12(l):148-152. Es., 2 Ref. TDepto. de
Sanidad Vegetal, Facultad de Ciencias Agricolas, Univ. Central de Las
 
Villas, Cuba]
 

Cassava. Culture media. Mycoses. Tissue culture. Composition. Cuba. 

The effectiveness of 4 root crops, including casava, a, ,:ub'ti tutes oftraditional crops (potato, oats, and malt) to produce culture media for invitro plant pathogenic fungi tests, was evaluated by rmeasuring the colony
surface formed by 20 fungi after 48 h incubation at 28 degrees Celsius andthe initiation of sporulation. Data are given for each fungus and for each

culture media, including cassava-agar. The effectiveness of 
cassava is
 
similar to the traditional FDA. (CIAT) 

0456

SIVANES0N, A. 1985. The teleomorph of Cercosporidium henningsii.
Transactions of the British Mycological Society 84(3):551-555. En., Sum.
En., 7 Ref., I]. [Commonwealth Mycological Inst., Kew, Surrey TW9 3AF, 

England]
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Cassava. Cercosporidium henningsii. Hycosphaerella henningsii.
 
Identification. England.
 

Mycosphaerella henningsii nom. nov. (synonym M. manihotis Ghesquiere & 
Henrard) is redescribed and illustrated as the teleomorph of Cercosporidium
 
hennirgsii. M. manihotis Ghesquiere & Henrard (1924) is correlated with C. 
henntngsii (Allescher) Deighton. Unfortunately it is necessary to provide a 
new name for this teleomorph because it is a later homonym of H. manihotis 
H. Sydow & P. Sydow (1901). The name M. henningsii norm.nov. is therefore 
proposed for this species. It is redeqcribed and illustrated with its 
anamorph, and compared with M. manihotis for which no anamorph is known. 
Although the genetic connexion between the teleomorph and the anamorph has 
yet to be established in culture, it is undoubtedly suggested by connexion 
to each other by a common stroma and mycelia and by the development of 
-scostroma in a stroma bearing conidiophores and conidia. (AS) See also 
0403 0407 0450 

E04 Viroses
 

0457 
28182 ARENE, O.B. 1972. Cassava mosaic virus: progress and problems.
 
Umudike, Nigeria, National Root Crops Research Institute. 11p. En., 28 Ref. 
Paper presented at the Annual Conference of Nigerian Society for Plant 
Protection, Benin City, 1972. 

Cassava. Cassava African mosaic virus. Bemisia tabaci. Resistance. 
Hybridizing. Propagation. Cultivars. Productivity. Beri-sa nigeriensis. 
Nigeria. 

The problems and progress in research in Africa regarding the following
 
aspects of the CAMV are reviewed: symptoms, effects on cassava yields,
 
transmission by Bemisia spp. vectors, var. improvement for resistance 
through screening and intraspecific and interspecific hybridization, and 
control through heit therapy and meristem propagation. (CIAT) 

0458 
28184 EVYINNIA, T. 1984. Cassava mosaic disease (CHD) and its control.
 
Umudike, Umaahia, Nigeria, National Root Crops Research Institute.
 
Agricultural Extension Research Liaison & Training. Extension Bulletin 
no.9. 6p. En., 3 Ref., fl. 

Cassava. Cassava African mosaic virus. Disease control. Diseases and 
pathogens. Technology transfer. Cultivars. Fertilizers. Resistance.
 
Symptomatology. Nigeria. 

General information on symptoms, causal agent (unknown), spread, factors 
affecting severity, and control of CAMD is presented. Improved cas.ava
 
var. showing resistance to CAMD in Nigeria include TMS 30572, TMS 30211, 
TMS 30395, U/41044, and U/42215. Adequate fertilization is also
 
recommended for CAMD control. (CIAT)
 

0459
 
28124 MALATHII, V.G.; NAIR, N.0. ; SHANTHA, P. 1985. Cassava mosaic disease. 
Kerala, India, Central Tuber Crops Research Institute. Technical Bulletin
 
Series no.5. 21p. En., 22 Ref., Il. 

Cassava. Cultivars. Cassava mosaic virus. Disease transmission.
 
Epidemiology. Disease control. Symptomatology. Bemisia. Plant injuries.
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Productivity. Tissue culture. Physiological 
disorders. Leaves. Resistance.
 
India.
 

Research results on the transmission, spread, epidemiology, and control ofcassava mosaic in India are summarized. Disease symptornatology is indicatedand an indexing system to evaluate materials for resistance, based onfoliar symptoms on a 1-5 scale, is given. Disease severity indexes are givefor local cv. Kalikalan, M 4, and the hybrids H 226 and H 2301. Studiesindicated that H 226 
and Kalikalan possess a geminivirus serologically
related but different from its counterpart in African countries. The viruswas sap-transmissible to Nicotiana benthamiana and N. glutinosa, but notfrom cassava to cassava or 
from tobacco to cassava. Cassava mosaic could
be transmitted by grafting. Studies on the transmission by the vectorBemisia tabaci indicated that the per ,g::,ae transmission was negligible onthe different test var. used. No cort Iion was found between whiteflypreference for feeding art diease ii., -nce. The mosaic was not seedtransmissible. Disease cycle, epidemiology, and spread in differentagroclimatic conditions are 
discussed as well 
as the biochemical changes
that occur in cassava plants, especially regarding leaf anatomy. Yieldlosses due to mosaic varied wit.h1 the different var. The highest percentageof yield reduction was observed in var. Kalikalan. Ilased on the differentstudies on control mea:sures, 4t was concluded that the careful selection ofhealthy material of resirtant var. together with periodic roguing of
diseased plants gives an adequate disease control. The methodology used for
the identification of resistant var. through grafting tests andbombardment trials (in which each plant has at least I infected plantnihtor) in discussLed. The tissue culture 
as 

procedure adapted for disease
elimination is briefly des'cribed. )C1AT) 

28572 STANLEY, J. ; TOWNSFN', 0460
P. 1986. irl'fctious mutants of cassava latentvirus gererated in vivo from Int'act recombinant DNA clones containing
single copies of the Ft.nome. Nu.ei Acids 
 Research 11(15) :5981-5998. En.,Sum. En., 30 Ref., 11. [Dept. of Virus Research, John Innes Inst., Colney


Lai.c, Norwich NR4 7UH, England]
 

Cas sva. Cas:sava latent virus. Laboratory experiments. Distases and

pathcens. United 
 ingdom. 

The potential to pro-uce systemic infection in plants using intactrecombinant clones is reported and a no. of progeny viral DNAs arecharacterized. Intact recombinant DNAs containing single copies of eithercomp nernt of the CLV gercme were found to elicit infection whenmechanically inoculated to host plants in the presence of the appropriate2nd comronent. Characterization of irjfeotious mutant progery viruses, byanalysis: cf yi -c-eific* s:upereoiled DNA intermediates, indicated thatmost if not 
nl! of the cloning vector has been deleted, achieved at least
in some cases by intermolecular recombination 
 in vivo between DNAs 1 and2. Signifi-ant rearrangements, within the intergenic region of DNA 2,predomirantly external to the common region, can be tolerated withoutof irJei~tivlty suggesting a sorlewhat 
loss 

passive role in virus multiplicationfor thc sequences in question. Although packaging constraints might imposelimits on the amount 
of DNA within geminate particles, isolation of
infectious coat 
an
 

protein mutant defective In irion production suggests
that packaging is not essential for systemic spread of the viral DNA. (AS) 

046128558 THOMAS, J. E. ; MASSALSKI, P.R. ; HARRISON, B. D. 1986. Production comonoclonal antibodie:: to Aft loar, cass--,:ava mosaic virus and differences intheir reactivities with other whitefly-transmitted geminiviruses. Journal
of General Virology 67:2739-2748. En., 
 Sum. En., 27 Ref. (Queensland Dept.
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of Primary Industries, Heiers Road, Indooroopilly, Queensland 4068,
Australia]
 

Cassava. Cassava African mosaic virus. Aleyrodidac. Demisia. Diseasetransmission. Antibodies. Toxicity. Australia.
 

A panel of murine monoclonal antibodies 
 (MAbs), selected by indircotELISA, was prepared to an isolated (ACMV-JI) of thecassava mosaic type strain of Africanvirus. Of the 10 MAbs purified from ascitic fluids,the 5 tested gave 4 out ofstronger reactions with ACIV-JI in double antibodysardwich ELSA than did rabbit polyclonal antibody. Six of the 10a precipitin reaction MAbs gavein immuriodiffusior tents and 9 trapped ACP,.V-JIarticles ir inu,unosorbent electron microscopy. Rabbit polyclonal antibodyto ACMVreacted in double antibody sandwich-ELISA not only with ACMV-JIthe Kenya coast strain of ACMV (ACMV-c) and
but al o with 5 other geminivirusesknown or suspected to have the whitefly Bemisia tabacinot with 3 as a vector, thoughLcminiviru.je: that have leafhopper or, unknown vectors.hAbs studied in detail, Of the 10 

only 
11 did not react with ACINV-C ir. idirect ELICA and2 reacted strongly. This n Upport., other evidence that ACMV-C is adistinctive strain of ACI 


whitefly-transmit ted 

and not merely a tinor variant. The othergeminivirusez; (OGMV, euphorbia mosaic, nung beanyellow mosaic, and tomato Lolder mo:iaic viru,-es3) and Australian tomatocurl virus reacted with 2-5 leaft bs but each virus had a different pattern ofreactivity. ii (.onti t, zoliurr ajc-al leaf curlingleafhopper-tran,-nitted virus, and thebeet curly to;

react with any of the 
and maize s'treak viruses, did not
,Abs. The results of competitive binding 
tests, whencombined with the patterns of reIaction of individual
viru..';, indicated tkit the 

IdAba with different
 
'AJbs were 
;ecific for 9 distinct epitopes. Two
.Abs reacted with all 5 whitefly-tra.-=Itte 
virusef,, :u 
ges:tinE that the
epito; detec-t e by tl.(5c-

tabaci. Individual 
1abs coryt- imsortant for transmis:;onr by fi.MAbs seem 
suitable for detecciriL and identifying ACIV,
for disi 
 vo"lin 
 ttwer. ACPV-JI and ACI.V-C, and for quantitative assaysof other whitefly-traninitted geminiviruses. (AS)
 

27639 ZETTLER, F.W. ; FLLITT, V.r. 1986. An antigenically distinct strain
of cas:v, cors-ron mosaic viru: 
ir.fectir; Cridrcqco]uL 1oroitifeliUb.Hytopatholo 76(6):632-638. Er., Sru. En., 10 Ref.. 1I. [Dept. of PlantPathology, Univ. of Florida, irri; le, F, 32611, 


Cassava. Cassava commorr 
mosaic virus. Viroars,. Laboratory experiments. USA.
 
A strain of ca;'-'ava eorron mosacs 


F UfA]
 

v run (CCX.'-Ch) was; detested in plants ofchaya (Cridoseolu; acor-4tifoi s) rowr in Florida,systemic menoai c 
USA. The virus induced: tc:2r Jy; roartcally ircoil,ted JLart:Ricinun COVXic" cf chaya, ca:.sava:,, EuFhomIL 'p, Jatrolha :11,1- and tlicotiaua tonthamiana.Local lesions were induced it)CaCc. S occidellt olis, Chenolodi
amaranticolor and C. unquinoa, Datura s!traonium, ard Comphrema globosa. Of140 
flexous red-shaped virus, larticles neailured in neg-atively ntainedextracts of N1. benthcarmsana, leaf77 r rcent were 473-5113 rarloni, with a main
max. at 520 ri'. Cyt 1I:cni( irc'luijon: cecnmicroncopy in irfected leaves 

by IigLt and electron 
of chaya and N. tenthamisna were irilar tothose previousLy dcsozri ed for cassava' uomrnon mosaic;,oteXvVnuer and other . Up to 1.67 mg of purified CCMIV-Ch/g of infected leaf tissueof N. ertha iara was obtained by elarlficatiun in r-butanol andchloroform, 2 precipitationu wit- 8 percent (final cones. ) polyethyleveglycol 6,000, arc differential 

Cf 1/296, 
centrifugation. Pax. CCIV-Ch antier titers1/16, and 1/ occurred in eaf extracts of I. benthamiana,cassava, and chaya, reap., when suijected to double diffusion tests (0.8percent Noble agar, 0.5 percent 51)S, 1.0 percent NaI13). Recipr~ocal SDSimmunodifusion and unilateral double antibody sandwich ELISA tests showed
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that CC1.V-Ch is serolotically related to, but distinct from, 9 cassava 
itolates of CCM.Vfro, Eta !, Celc tie, and Taiwan. CCV-Ch could not be 
seroloeically distirguibhed fro, a chaya CCMV isolate from Yucatan, Mexico. 
(AS) See also 044- 0500 0549 0567 0586 0604 0616
 

FO0 PEST CONTROL AND ENTOMOLOGY
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28534 LAWANI, S.L. 1987. Combating pests and diseases of tropical root and 
tuber crops. Courier ro.101:85-88. Fn., Sum. En., Il. (International Inst. 
of Tropical Agriculture, P.V.B. 5320, Ibadan, Nigeria] 

Cassava. Pest control. Diological control. Epidinocarri. lo cz. Diseases 
and pathogens. Cultivars. Fhenacoccus manihoti. Mononychellun. Resistance. 
Nigeria. 

The stategies being developed in Africa for the control of major pests and 
diseascn of root and tuber, crops, among them cassava, are briefly reviewed. 
A Fositive relationrhip has been observed in breoding for re.-irtarce to 
CAHD and CBB, the major casrrava dineare:; in Afrfci; pplro>. 12 1 iL 
yieldint arid resi :tart car rava var. have been relea:3ed ty International 
Institute of Tropical Agriculture 11 zr ; cirrc havein courtri, eultur"., 
been sent to 31 countries of the region. Successful biulogical cont;rt 
programs have been conducted to control Fheracoccus rarta,cti in several 
countries through naLielt:-,c:. cf the 1,redator Epidinocarnis lopezi; the 
aim is to establith a ccmle.y cf e .emy rEc(-ie-. ;crk or tU, iielogical 

control of 11o.orrychellus spp., another of the major posts in the region, is 
still at an early stage and emphasis ha:s been placed on the use of 3 
phytoseiid mite predators, introduced fror!. South Ane 'ica. (CIAT) See also 
04143 0571 0580 0592 0f19 

F01 Injurious Insects and their Control
 

0i 

28515 ANUEBUNWA, F.O. ; FLUAGU, L.S. 1982. Cassava realybug/green spider 
mite infestations and the demand for foodgrbirl ir Fi geriE-: a ce :tudy of 
Anambra State. In NAFPP National Cassava Workschop, 6th., Umudike, Nigeria, 
1982. Proceedings. Umudike, National Root Crops esearct. Institute. 
National Cassava Centre. pp. 123-133. En., Sum. En., 41 Ref. 

Cassava. Phenacocceu. crarihoti. loronnycbe0lU tau-Jca. For-t dmage. Pest 
control. Statistical data. Sociocconcric :[tr. ^ari. Nigeria. 

The demand for food Lrnar: (IJce, rcize, kar.:') was deternrir.ed as well as 
the related elasticities, bared on time-,rieF data and irformation on 
prices, consumption or expenditure patterns, and cassava mealybug 
(Phenacoccus manihoti) %nd green spidernite (11ononychellus tanaJoa) 
infe.statiors, ii, Aramra State, Nigeria. The study indicated a high 
expenditure elasticity for mai,-, which reflectr an ir(rnL duar,d fOr 
maize as a result of its n04 u;es (maize flour) that now rubtituter ar(7, 
in some cases, complements gari. The change in preference in favor of 
maize is principally the result of the increasing price of cassava roota or 
gari, which in turn is a consequence of P. manihoti and 1. tanajoa 
infestations. (CIAT) 
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29501 ARIAS V., B.; BFLLOTTI, 
0465 

A.C. 19811. P6rdidas en rendiriento (daio
simulado) causadas por Erinnyis ello (L.) y niveles critieos de poblaci6r
en diferentes etapas de desarrollo en tres clones de yuca. (Yield losses
(simulated damage) caused by Erinnyis ello and critical population levels
in different development stages of threa cassava clones). Revista
Colombiana de Entomologia 10(3-4) :28-35. Es., Sum. Es., En., 11 Ref., 1].
[CIAT, Apartado Alreo 6713, Call, Colombia] 

Cassava. Erinnyis ello. Root proJuctivity. Propaeation materials. Starch
 content. Ecosystems. Clones. Productivly. Sol fertility. Defoliation.
 
Leaf area. Developmental stages. Colombia.
 

The losses of root yield, planting material, and percentaie of starch dueto Erinnyi. ello were determined in 2 different ecosystems by mears ofsimulated damabe: complete (100 percent) defoliation once or twie (at 1me. inteival). A total of 1 eypt. were conducted In Santander de Qeilioac
(Cauca), a site with poor soils, and at CIAT-Paloira, a fertile -ite. The no. of 5th-instar larvae needed to cause this defoliation at each one ofthe development stages (me. 1-5, 7, and 9) waf. determined. Three cassava

clones were used: 1M11ex 
 59, C, 305-111, and I1MC2 with wide, intermediate,
and narrow leave-, reip. Results rhewed thait yield losses in alitea withpoor soils can reach 64.0 percent wher charea are 2 cors-ecttive defoliationsand 146.0 percent after 1 defoliz.tion. In fertile soil', losser, reached 47.0
and 25.5 percent with 2 and I defoliations, rerp. The greatest losses ofplanting material resulted when plants were defoliated twice at 1 and 2 mo.of age, and once at 1 rce. of aje (72 and 62 percent, reop. ). Decreases inthe percentage of starch it: the. rootsacccurre d char; ;1art: 7 c. old or 
older were defoliated. (AS)
 

01;0;28511 ATIJ, U.G. ; OCCP'F, J.F. ; IIKA, C. 1982. Granular in.ect-cide for
control of cassava mealybug (Phenacoccus maihoti). In NAFFP NatJonal
Cassava Workshor, 6th., UIr.udike, Niigeria, 1982. Proceedings. Umudike,
National Root Crops Research Inrti tute. Ntioral Ca: s!ava Centre. pp..99-103.
En., Sum. Er., 10 Fef. 

Cassava. Pheza(ocus man.ihoti. Insccticid, . Nieria. 

Carbofuran at 1.5 kg a.i./ha was tested ir,I a;ljpl,aticr at ;lantinL or in2 applications, 1 at plantirig and the other after 6 wk., to control
Phenacoccus manihoti in cassava var. 30211 planted in JImUdike, Niceria. Nosignificant differencas were observed in tao no. of plants attacked by P.mahihoti at 3 mo. between I or 2 aplications (73 and 76 percent

reductions, resp. ). Plant height 
was also hichar wit; uatcfurann 
treatme-t.; 311 and 23 cr. taller than the control plants under shade ard Jrthe field, resp., for 2 applications and 28 and 14 cc; taller than the
control plants, resp., for 1 application. For carhofuran to be effective,
applications should te concucted when there is enough soil moisture (at
planting at the end cf the rains). (CIAT) 

01167
28375 ATU, M1.0.;OKEKE, J.E. 19EI. Effect of inrrecticide apilication on cassava yield In contrd of navartalytug (Phenaccacur manihoti). InNAFPP National Casava Workshop, 5th., Ucudike, M)1 eria, 1981. Proceedings.
Umudike, Natio.;al Root Crops Eezcarch Ins-titute. National Cassava Centre. 
pp. 61-68. En., Sum. En., 6 ef. 

Cassava. Phenacoccus manihoti. Insecticides. Cultivars. Productivity. 
Canopy. Nigeria. 
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The effect of insecticides (diazinon, dimethoate, methidathion,

monocrotorpios, and phosphamidon) used to control Phenacoccus manihoti on 
yields of cassava var. 30211, harvested 10 ma. after application, was
 
studied in Umudike, Nigeria. Insecticides were applied to 4-mo. -old plants. 
No significant top yield differences were observed among treatments, except 
for diazinon which yielded significantly higher than the control (26.6 vs.
 
17.6 t/ha, resp.). Diazinon followed by phosphamidon and methidathion were 
significantly better for root yield improvement compared with the control 
(32.3, 26.3, and 25.6 t/ha, resp., vs. 17.9 t/ha for the control). (CIAT) 

0468
 
283115 ATU, U.G.; ARINZE, A.E. 1980. Control strategies for cassava mealy
 
bug Phenacoccus manihoti. In NAFPP National Cassava Workshop, 4th., 
Umudike, Nigeria, 1980. Proceedings. Umudike, National Cassava Root Crops 
Research Institute. National Cassava Centre. pp.27-31. En., 6 Ref. 

Cassava. Phenacoccus manihoti. Pest control. Biological control.
 
Ecosystems. Predators and parasites. Cultivation. Insecticides. Exochomus 
flavipus. Hyperaspis pumila. Nigeria.
 

Integrated pest management strategies, which may be used alone or together,
 
to control Phenacoccus manihoti in Nigeria are briefly discussed: (1)
 
exclusion of pest through cassava 
cutting dips for 5 min in dimethoate or
 
phosphamidon; (2) eradication, preferably through insecticide sprays 
(dimethoate, phosphamidon, monocrotophos); (3) cultural control through the 
use of adapted healthy planting material, early planting at the onset of
 
rains, and proper soil fertility and soil moisture conservation methods; 
(4) biological control, hopefully through mass rearing and dissemination
 
of the identified predators Exochomus flavipes and Hyperaspis pumil;i; rd 
(5) chemical control, especially at the critical threshold level of th, 
pest (dimethoate and phosphamidon). The disadvantages of this latter 
strategy are indicated. (CIAT)
 

0469
 
27677 COMMONWEALTH INSTITUTE OF BIOLOGICAL CONTROL. 1985. Cassava pests. 
In __ . Annual Report 1984-85. Slough, United Kingdom, Commonwealth 
Agricultural Bureaux. pp.6-7. En., Il. 

Cassava. Pheracoccus manihoti. Injurious mites. Predators and parasites. 
Res,.arch. England. Africa.
 

The research work carried out by the Commonwealth Institute of Biological
 
Control during 1984-85 on cassava pests is briefly reported. Cultures of
 
natural enemies of Phenacoccus manihoti were maintained to supply material 
to the International Institute of Tropical Agriculture (ILTA) in Nigeria. A
 
new hymenopterous parasite, Allotropa sp., was received. With the 
collaboration of CIAT and the Glasahouse Crops Research Institute (United

Kingdom), species of predatory mites were sent to IITA for trials against 
the mites Mononychellus spp. Phase IV of the project sponsored by the
 
International Development Research Center on Mononychellus spp. was 
initiated to quantify losses in different cassava var. in eastern Africa. 
(CIAT)
 

0470
 
27680 COMMONWEALTH INSTITUTE OF BIOLOGICAL CONTROL. 1984. Cassava pests. 
In __ . Annual Report 1983-814. Slough, United Kingdom, Commonwealth 
Agricultural Bureaux. pp.6-7. En. 

Cassava. Phenacoccus manihoti. Predators and parasites. Apoanagyrus lopezi. 
Injurious mites. Typhlodramalus limonicus. Oligota minuta. England. South 
America. Nigeria. Congo. 
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.Riehedautie . by the Co toiial t fv(1lr t l VIc5ILbCntrl on:
ad t is A.86ara 9 aq*z1 p aburd' netesf brief) yrearod. d;yr11 trT h 

.arate,'in So-uth Aeiicard'd tortio fiEr1ocis !ma n,; i'6hda ti ae, 
t peoswarla ed dinia1ria at 'th-' 'd. ta1 and'i.Ontinues th-sppressa81 

:theapes andtospreadnaturally. etin also ertabIhed' l n Cor6ace. e 
S , y,'a thelp edtoryrite Typh drama inionius, wol deh aon ue 	 controi

(ivMcnorychellus wa"(r~t'. ti, rics- fcriapp. ), fior-A'Sout 

. s- a 'A' : r' ;:" ' native , tIrt.dAAA,,eiatnd.P to :Ier Ia. Studio con the".. ' ,':."'mite~(i-predator,y. : 'A A, , .. oePnoa d. >:,ii~
irotrately no'recoverieni or the predator Oli~ota rrinuta~ have, been made.,~ AA 

(CIAT)Ao 

_--an4fea, ,7 he-It td-u to 58I a,, 75 day Ien at '":Ihe ,::'28141 DUATIN, C.J.'Y:7T E PEPRO, LB. -1086. Biolopy and host rang~e or the 
pa t1: taro ohopper, 'Tar. hIrud. proserla Kirk. Annals of Tropical Research 

! Caosava. 'Tare. TarorhauO a r1hu fPhpi rE*o ct.'. 1aol. Pt. oinrpine. 

n.r ad
biolo of' tha tere lrotloI (Tsrr crerpina) wes studied in 
the lab. using taro as food. The totl evlcimertal -ericit or the mar 

and-female T. proserpina are rs-pvr'o. 30.86 and 31.29 day, resp. The Insect 
"-:underGoes 5' nymphal iznstart. ititba duration of 1.31 and 1.25 days in males
 

and females for the t stadium to17.58 anrl17.50 days fcr the 5th
 
.tadiua
.	 cr31f ot oth nexes are
res3avt tL.aroalen 	 morphologically

8(2)pp:7-810.fitrilar exceptEn. SLM. En., 3 Ref.,in size and Lerital, mitrucU~tresq. Low percertvP.e r.ortallty (F~ "11.:F} 
percent),wa5 obsecrved dur'ing the '11st-3rd instar. Cascavp ic 66onr' the 
possible alternate hosts. Natural eremie, oherved on T. proserpIra nere 
ants, a pneces of. .redaceous mite belon.ine to Family Trobidiide, and a 

, mitnute gastropd. (AS (extract) 
XI ST he'e~aae 	 lte~ r~o.:WieP c'eu 	 toosaa u ar i'
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28513 EM' ATE,J. O;U.; OAElF, J. . 98 G.O.ood1,ie.1982. "assavamealybu.
and their alternative host ryr.tcrn'; ~inc, Et4ite, HI 'oia. Ir VIP'P Ni~onal
 
Cassava Workahor, 6th.,. Uiudie, ticeria, 1982. Proceedings.io audike, -- I
 
National Root Crops Research InLtApitute. National Cas)ava Centre.
 
pp.11,-117. En., Sua. En., 5 Ref.e'
 

Cassava. Pheracoceus manihoti. Phonacoccus~ madeirensis. Pest control. 

Ni geria.
 
Cassava rrealybug species and their alternative hosts in Iw'o State, Nigeria, 
are. rviewed. Fharoccu. uanihoti P. have teen idevtfedand madeirensiv 

V causinse*.vore damaeotocassava In the region. While P. marlbati i'1 specific to Manihot app., P. .madeirensis can establish ,itself in other
host plants but still prefers Midhot' app. ; this polyphagous habit makes

X- the latter a more difficult pest to control. Since mealybugs are dry
 
, season pests, research at the i ational RootCrp esac Institute isn
 

-V cVSL'nSt~e 'lartinL'is carried
A~providing evidence of, effective: riemt control I~f 
S 	 out when rains are steady. The latter, tofgether with resistant/tolerant
 

var. or overhead irri~ation for late crop,, could reduce teeooi
 
importance of the pest in Nigeria. (CIAT) ~ ~ 'cn~c'
 

04173

) 2870 FASORANTI, J. 0. ;OLAUNJU, 0. 11. 1985. Food selection by the
 

Svariegated Lraoshcpper Zonecel'u3 variegatus,' L. Feeding bioavsa umnL
 
creps and wceecs. in~sect'Scierce and its Application 6(G) :681-GEC. Ea., SIVm.
 

Fn. , Fr..' 17 Pef, ,11l. [Dept. of ,loCical Sciene, (lrdv. of Ilorti,

P.I' B1 1515, Ilorin, Nigeria) 

Cassava. ZonocerusA variegatus. Euphorbiaceae. Pest dawi%8e. Weeds. Insect

~',control. Ins~ct ,biology. Nigeria.
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Observations are made or, the quantification of the acceptability of plants
to Zonoerus vriefatt;,, C ,erious pest of cassava in Africa, as well as
the effcct cf f-c,,--2 crc|. (esr:vv md Arrarantus sp. ) and 2 weeds 
(Ec~ho, i, and ic [ro(tr tc:.)--cn its growth. Early instars ofrifts .trTi 
the irseet fed on most weeCd:, but preferred those in the families
 
Euphorbiaceac and Eolanaceac. Plantz 
 that were accepted initially were

lesser consum ed. than later chosen oies. Although there was no apparent

difference between wt. of nymrp fed or. ca-sava ard ctber -lant. Jr the
9 wh., thereafter, casvay-fed Jr-fect: e;cellrd others. 

ist 
oeratJe Lrcwth was 

not affected by feed type. (AF) 

0474
26510 bAIW, S.F. PHFREN, H.F. 1982. Cassava mealybug control strategy:

17TA's approach. In NAFPP National Casuavsv ;-orkshop, 6th., Umudike,

Niigeria, 1992. Procoedi ngs. Uraidike, National Root Crops Research
 
Ttittte. Iat r r C,! :,.va Ccrt.rc. pp..91-98. Fn., I].
 

Ca ,-a:ava. Fherncoceus fr:t cor, trcl.rF -hoti. Piolct ',] cortrol. Predator's 
and tet. Fr.C tVm:. yjr , 11farCJit. 'ctn. t.;c7arayru-r lopezJ. Clores. 
Es:oehocuF.Plant. rtcdlrN. j:1-'C. 

fltrategic. used by the International Institute of Tropical Agriculture to
 
ecolt Pltoec2 ranihoti attacklnt cat-,:ova are reviewed. Biological

control cf t I: est ha., t(c(,r succc-,rful with the Introduced -reda torn
 

r r. . ard c yrnu-r p ard t- p/, i :It oidi .at raLyr: .l1 kzi. it
 
I.-( 1t i - ( rtroc-I r corbhi ration with host
t(C' ic- ,; t plant

re-:izAtarcer will educetF. rz vi tt. t.f r-I , ' i ft ufj ir. the future. 
Ca-ava breedi nL -"Id Zt i n,; crati rt hiCher hair density on the 
surface of younr cas:a. leave. ard the dItvlc.,r.,e.t of glabrous clones that 
keep P. manihot4 jopuaiLc-r,, at a le, lowd. Antibiotia, on the other 
lard, aLpje-r: 1( !, ,.fc i :rt .Icif. 7(1193 in on-going expt. (CIAT) 

C475l
 
2P1 27 lflTE'R11ATrINAL r" M I711 CAL TLl I. 198 5.
- P C1t DFol c. lIea]
ecotlc.] f : I, Yl.L .rdC,: a, L5(E, s. ider rites. Iltdan, Nigera,

Diological Control Project. Jraoruation rre.o.16. 2 

5p. En., Sum. Fr.,
 
TI. 

Cassava. Pherecoecuz mar'ihboti. Lononychi-ellus. Bioloiral control.
 
Fjicdirvoe-r:i:a 
 qcs. Pr c ,tons and arasites. Africa. NEeria. 

The pofrre--: irn the biological cntrC! cf .fL-r (c(c IluL:cror.y rI,!l~a taihc-ti r-11Cpp., I ac-eri cus cat:ts.rs peat:. in Afr-i c, 1: Crtr Cs , 
iraf Ct f ;Ct .C-,-, ltirley, and control ,.trateLic! are r ic-f'ly de:cribed.
 
Succe:ssful control of P. manihoti 
 has been achievec" with t, laraitloid
 
ElPiciIroear:i: lopezi, which wo.n 
 1st released in Ibadan (Trterriaticnal

lr,titutc of Tror.ical Agriculture, Uit,,.riaj it 1981-82. 1r, tfe care 
 cf
l:cnoryehel 's :pT. 11 redtory nite" have proved s-uccessful i t ccrtr'ol IC CL 
thL' ;c-t 1ith rlgh fr-c-CatJon rate., arcd Lcdcne-t t I:l-rI Cr fr,IC. TI(rn 
c&~LIt.: f r r :: -rccrl.rg rd (di 
.tri butior of the biol ogical control ,Lent:

I n b -ief.2y de er J L,ed. (CIAT)
 

04176 
28112 1IAEIUlJDI, R. H. 1986. The to icity of dl tarethrin ad (,yfluth ir! to
 
the larger grain borer, Pro-stephanus truncatus (Horn)

(Co(ol,tea-r:Eostryehidae). Internatlonal Pest Control 
 2E(31 :78-81. Pr.,

En., 9 PeT.,of. I]. [Larger Grain Borer Control FrJect, L irttry of 
?g'riru1tur4--, F.C. Pox 9192, rar-cz-S&laac, Tarsania] 

Cassava. Prostephanus trurcatus. iredec-ticdc.orag. control.Entect 
Tanzani a. 
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An outbreak of Prostephasus truncatus, a serious pest of stored maize and 
dried cassava, was reported in Tanzania about 3 yr ago. Lab. results on the 
efficiency of 2 synthetic pyrethroids, deltamethrin and cyfluthrin, against 
P. truncatus are presented. reltamethrin (LD50 = 0.0063 microgram/insect) 

E- mcre toxic than cyfluthrin (LD50 = 0.00217 microgram/insect) by topical
application. The 2 pyrethroids were similarly synergized at the 1:5 ratio 
by topical application, and the dosages leading to 100 percent mortality of 
adult P. truncatus were considerably reduced by :,'peronyl butoxide at 1:10 
ratio. Evaluation of deltarrethrin and cyfluthrin uusts over a 4-wk. period 
has indicated their po.sible potential for future control application. (AS) 

0477 
28394 NEUENSChWAN-ER, P. ; SCHULTHESS, F. ; MADOJEMU, E. 1986. Experimental 
evaluation of the efficiency of Epidinocarsis lopezi, a parasitoid

introduced into Africa against the cassava mealybug Phenacoccus manihoti. 
Er-toiologia Experimentalis et Applicata 42(2):133-138. En., Sum. En., Fr., 
I1 Ref., Ii. [Ynternatioral In.:titute of Tropical Agriculture, Ibadan, 
I'J Lt ra] 

Cr::~a%.. l.-ator. an:d ara:ites. Epidinosarsis ]of-ezi. Phenacoccus 
sanihoti. Blolopical contrcl. Experiment dcriLr. Nigeria. 

The capatility of Epi K1.iU lo[,ezi to control the cassava mealybug 
(Phenacoccus manihc : . ir.vc:tigated in NiLeria caing physical and 
chenical exci ur.ic : t. Ir 2 sleave cge ,'.t. rc-alybug populations, about 
2 soc.after- artif1 .cfc:titj-.n, 7.0 and 2.3 tines lower onr wur-

artificially td casscva. titif' , jcarn
cv-sed with cages than on tips in 
closed cages which excluded mor:t [a e::itoids. On similarly infested but 
uncovered tip-, mealybuL pculationrs were 24.3 and 37.5 times lower, and 
parasitlzation rate- wi-re hiLher. :n an urtificially infested field treated 
weekly with carbaryl, pararitizz tio- ,ati we-re telow 10 percent and 
relytuL I[-lc-t.jcrr c:;(,c-(ed 200/tip. ir ehi c* rIcally untreated plot, 
paraaitization rates were u, to 15 I:er-cnt aid D,(alybup, der;sitie, were
 
mos:tlv below 10/tip. The efficiency of F. lopezi n controlling its host
 
under the exptl. conditions was demonstrated. (Af)
 

C17$ 
28152 0DEIYI, J.A, ; BOKONON-GANTA, A. P. 1986. Piology cf Epidinocarsis
(: Ac r.aLyr r) lopezi (Ilyirenoptera: Encyrtidae) an eyotic paladte of 
ctr w t- I i ,, NIi i cict-, manl Icti (Nomo ptira: F udecoucc c'&c) in 
r1i Lria. Entonorha-a .1(3) :j51-260. Fn., Sum. Fr., Fr., P Pef. , il. [Delt. 
of Ajr Icu;ltua EliuC ;y, Urv. of Itadan, Nigeria] 

Cassova. Predators and ara.ites. Epidinocar.sl lopezi. Phenacoccus 
toanihoti. Ecosystem:, in:sct bolo2y. Nigeria. 

it- IJ doly of Ep-i dlroce:i.-s (: Apsanagyrtu-) lop'ezi war studied under 
fluctuati r, lab. conditions of 24-31 deirecs Ccl si :-sI 70-C pcrecr.t RE. 
it J: l irt' i i sia sit with 4 tailed larva] instars. the total; (d.1.ty 
cvelojr, rtal tire fror egg to adult ranged fror; 11 to 25 jays (Lv. 18 

day!,). Tice duration cf cach developmental stage was-: eL 2 day-s, 1:t in::tar 
11 day, 2nd 'r:tar 1( day, 3rd instar 2 days, th instar 2 days , prepupa 41 

days, and pupa 6 days. nales mated several tine:, female,:; mated once. 
Vated fer.alo: jioduc-'c Iati al e:;: , fer ale , nated females produced 
orly rrals . t1 t.t C c-v" : I:L ftra,,i: Iv:d fer 13 ('ays whIle 
norovrosti rL 1dt4 d ft t-.2 ivc for 25 dcys. Fa at iztion decrcased 
vith .rcre,:r in, c t tOr. y trom 30 percent at a denaity of 10 
hosts/plant/fenalc to 11 percent at a density of 50. There was virtually no 
preovircrsiticr, period. Eaed on 1C ferrales, the highest mean daily progeny 
production wa' 10. Females have an av. ovipositior, leriod of 11 (day.- Pnd an 
a%. cf E7 rngtry. ratIo was 1 :2.3 it. favor of females. (AS)r(,i T-i Le). 
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047929500 VARGAS H., 0. ; BELLOTTI, A.C. 1984. 6rdidOa (rCierdirirto caircc:a:. 
por Phenacoccus herrer 
 Cox & Williams en dcs clones de yuca. (Yield 1ose.
caused by Phenacoccus herreri Cox & Williams in two cassava clones).
Revista Colombiana de Entomolocia 10(3-4):41-46. En., Sum. Fs., Fn.,

Ref., Il. [CIAT, Apartado A6reo 6713, Cali, CooLti a]
 

Cassava. Pheracoccus herrcril. PhenacoCcua marnhoti. Pe:lt dsriazj.
Productivity. Clones. Crowth. Cutti rL-;.Stanch content. Plant 'eiiLt.
 
Colombia.
 

The yield lorses that Phcnacoccus herrerd can tocaus-c casnava 1:lantr under
ClAT-Palmira conditiorf were determined. Var. 1!Col 22 and Ct:C 40 wer'e Utredin a split-plot exptl. design. Threc-ro.-cld cassava plant, wore
artificially infeste; with 1 ovi -ac ,rd 2 a(cut fcrzscf/jilant. The
followin data wereC rccordcC rortL]ly: j]art I eSie, deinec of infea;tatior.
and de fre of damaLc. At harve:t, y ,i'ld,iv.. (ifrcr.r, rcjal rootni, re. ofselected cuttings, and ,.tarch contErt werc deterrmined. iRenults indicate

that the var. 1! Col 22 ar.d Cl:C 
 10 L.d yelud iCeof'P8.3 and 67.9
percent, resp. Plant heiLht car Le reduced ur to 33 tercert, ;IffrctirL tie 
no. ai.C q ,]l. of tic :rlected crttirCr . Porerra ir or. the var., cuttJrt
lof-.!es car, reach 711 [ercert. The d-Ercc cf 4:.f,:tItic (if 
C'.T
t!C.Wi1 l hy1 : LniCarl c:rc- aw!5ffcthin rtt(itent; tthr(.. F
 
jercent difference in the degrce 
 of ocalyhu ir fes:tation h(twconI: Co!and CNC 40. The reducticr, ir. .:tarch content ws:; h![her 

22 
for II Col 22 (16.1

rercent) than for C1C 110 (4.9 perent). Th:e rc:u'ltr hAow that tLcrEalytug P. herrenl can cjus-e scverc Yield lcr:(: Jr : it'C(.ca:.V,, ,.toA "t
witi: fayriral)]( Crv'ror-re t. (or.ditior,r for tie ;e: t. (t, (e:trart)) 

LCQP(! 
II.r V, 


Protection Bulletin 33(3):101-10 . Fr,. r., . F ., 


276. 5 ICMPAG . Ic85. Lvz..,vr,ca.av. pests in Africa. FAO Plant 

C[IITA, Oyo IRoad, P.1. F., Ita danr, 
r:. Fr. 26 ef., .

i-te,
Ia.
 

Cas-ava. Plart ecYqic . Fr .-. F. tt: nrtro]. ioloLieal control.
 
Technology trar: fer. 
 } e , L . aril.t. 

T (rCi r , ci tI , t .or, t ' , :. (,f ,l va e1c it." by
1 r c: t . ie c t i i , Wdr l' ;: f-i [rc ler-:; c oclited witi. tie cro,

such as W(erP, t'acter a, Li,rr
furj', '4 f i . Ti tIol.]er of 

: :av: a I:,.rthe dyu: d and it; cffect or yieldlo.,es indicated.-' cC £ ia] irt :r tior ! (L.. ioerativc action nqw ir.
 
procrs thceie *ert
j ::tatu:cof hioicCpcal control I t;d trianiriL needC:rc dcscri~crr. :ctecr ]b far ', (cr. L icr' ii tar Lt] i: -:rdicated. (AS) 

27()f %ICCI:;IFrF, F.F.: At ,'ChSF', Ii.F.. 1 d. Ji,! Z:. I-e ;lt.. L
(Lirria:.:)I,r eri]y ,1 -r-'!:! ri] s (Cc Icttera:Curculiondae).

aircsville, Flori da Eetartre.,at c(f .Lr
_IL t UrCc. nd Ccrcr.er Cc iv ies,

Slvis.ior of Plc.rt rdu:try. Entoro:-oLy Circular 'o.272. hI . En., 17 Ref.,
I1. [Florida De;t. of AL"irCture & CCr: z,--r ervi rc,,ivni on of PlantTndustry, F. C. Pc 12(9, 3 :1 1v]li', F. 2 60c , 11;, 1 

CO:-:C.v. i~t:rSC C,: 1 u lteri. :rr c .losy. Irsect cotrol. roots. 
Flant iriuriei.. lISA. Colcrn'. 

tThe history, rcr i )ClLy, tao.orory, Ti.triluticn, iology, detection, arc
control of flet-raaiun h,:iptr- is. triefly irde.trri ed. Thi-i :pErt, fourd
North, Cortri)l , ioL,tLaro Ari ca, the Cariibear, and Africa, attacks
f.uFarcare, tarara, ard othci tro1 ,(jl ]artf, ir jar ticlcr when they aredaragt crC ! c .cyrL. 1984 1..hew.l)tC . 1,;.5 ir cited for, thc 1.t time in 
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continental USA, irfestinC cassava root,, ir Florida. Surveys carriedindicated that the pest has 
out 

not yet spread 
to other plant species. Trapsconai .ing of cut 
bamboo sections filled with fermenting sugarcane have
been successfully used in Colombia; they could he used 
to monitor and
control 
the pest in Florida if necessary. (CAT) 
 See also C1407 0411
 
0461 0483 0583 0616
 

F03 Injurious Mite.~ and their Control
 

0482
28200 AOUDELO-SILVA, P. 1986. A species of Trif.losporium (Zygomyeetes:
Entomophthorales) infecting ononychelus progressivus (Acari:Tetranychidae) in Venezuela. Florida Entomolodist 69(2):4114-4)46. En., 3Ref., 1. [Bionai, 1057 East Veadow Circle, Palo Alto, CA 94303, USA] 

Cassava. Mononychellirs proLr.s,.ivu:-,. ' te crontrol. Pi ol ical cortrol. 
Venezuela.
 

The identificatiorn of a fUI:LLU- Caus.I1r_ tle Cieath of N!orxrychellus
progressivuE mites attackinE caL-zava in Venezuela is reported. Based on thecharacteristics of fungal ,;tructures as observed using a phase contrastmicro cope, the fungus was Identified as belonCing to the genus
Triplosporium, 
 and most likely to the ,3recJe. T. florldirur.. (C]AT) 

28136 CODl, F.[..,ed. 1987. Predator's fo e rty. P.otict rt - 1 ,
 tdclorical control. Devlolateunt Iternat lonal 1(-) :3g-Q. F., 'I.
 

Ca.ssava. Predator's and para te:. Biolofi cal ccntr'ol. i:onorychellu

tanajoa. Latin Am:erica. Africa. A .
 

The benefits of biological control aC:o cor;rent of' i, integrated pestmaragc=er,t rrogras. are outlined. The technique car. to appllied usefully indeveloping count 'ieE under 2 conditicr:: (1) alen tl ',tirr (f t. cr0l I:lc. relztivew to tie cC:t cf r :ticid(,,ior cther cortrcl rearurcs (e.r.,carsava in Africa) and (2) when the overus e of 1'erticldes ha.- rendered themineffective. BloloLical control of in:iecta work., lest if the pes-t ha: amoderate-to-low reproductive rate, ir rorrtiyratory, ard is "i(dacage: a part of the crop other than that harvested); li :cwie,-, tht
croppi n ,y:ter ,zhould tc stable. The introductior. of a was:; tc ;fl ir- f
Latin AL.erica to r.r

control the ca rrava mealybuf i1 vice r , :indicatJ rg that 

r ,
the. c i: ro danger in introducing parasitC anrd lredators
from elsewhere if the procedure 
 explainec' is fcllewe(. (CI,T
 

28514 EHIEHUTE, J.K.U.; FZULIKE, T.O. 1982. Trend in field presrnce ardalternative host 
 sytem: of ca:,sava 6reen 
-pider ritt at Eitlorzl PoetCrops Fecar-ch n:.titute, urtu"'dC, c ftat, 'eria. In AFIP NlatiorolCassava Workshop, 6th., UCLudike, fl ,j cia, 1CPA. IcC, C r' . Ur:'CvI ,National Root Crop.s Rc rcarch InstitLt . Natic.r:,l Can!rava Centre. 
pp.I18-1??. En., Sea.. En., 3 Ref. 

Cassava. Kononychellu: taralca. Post control. CUitivars. Eianihot dlChotc.Z. 
Manihat glazlovil. I iger'a. 

The presence of tiononychelluzc tanaJca iv tle fieli' ar. turicrl cvcr 15 o.
by tallrL r'rl e: of ti( 1: t C lccvw Tlc'IM thE terrilnal tud of ccaLravaplants at 4 locations in Imo State, NlIger.-. In:se'tiors of Ci fferent [lantspecies helled idertify ilternative hosts. V. tanajoa was 10t.ohscrve, ot 
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Utmiu kdurn the 1980 dry season. Peak ifestationswe fudtocr 
,betweenJan.'-April, l1ow, levels being' reported "between Jul'y.-Sept.- Rai nfall 

m
 wa i,uoitant for M tanajom incidence not':so ambient te p. Vanihot
 
1 ..ziv.ii and M-dichotoma are alternative hostE-8howin c' reater tolerance,


~thencassava. The best an6 saf'est method ofcontrol is to use tolerant or
 
resistant cassava var. inearly planings. (CIAT)~
 

28183 ENYINNIA, T. 198 . The green spider mite of cassava and its control.
 
Umudike, NJeria. Nh.iional Root Crops Research Institute. Agricultural
 

-Extension, Research, -Liaison.and Trairdnng.. ExtensionBulletinno.12... 6p.
 
SEn'., 6 Pef., 12.
 

tonornychellus tanajoa. Fertilizers. Symptomatology. Cultivars. . 
Fept damage. Weeding. Adaptation. Insect biology. Planting. Timing. Hite 
control. Nigeria. 

SCassava. 

Basic information on the cassava green spider mite and available control
 
methods is presented. A brief description is given of the pest and its
 
symptoms, distribution in Nigeria,' biology, survival, and spread are
 
imiicated. SuLrested control methods include early planting, selected var.
 
tuch as TIS 4(2)1425, THS 60142, U/4104, TM 30555, and TS 30572, and
 
adequate soil fertilization (1PH and g). (CIAT)
 

0486
 
28512 EZULIKE, T.O. ; EMEHUTE, J.K.U. ; ATU, U.0. 1982. Cassava mites in
 
Nigeria. In NAFPP National Cassava Workshop, 6th,, Umudike, Nigeria, 1982.
 
Proceedings. Umudike, National Root Crops Research Institute. National
 
CLr.ava Centre. 'pp.1011-110. En., Sum. En., 12 Ref.
 
Canava. Vononychellus tanajos. Mite control. Biological control.
 

Oli0onychus tpssypii. Insecticides. Nieeria. 

A brief review is presented of the geographical distribution, damage, 
symptoms, economic damage, biological cycle, spread, and control of
 
Eononychellus tanaiea and OliLonychus gossypii in Nigeria. Control measures 
discussed are cultural control (early planting at the onvet of rains), host
 , ..lont resint.rce, bc2OLt's] (,or,ctrol (Apblyeius fustis, OliLota minuta,Typhlodromus ltmontcus, T. rapax,'. trethorus sp,. ). and chemical control 

{treati plantivE materials with pesticides). (CIAT) 

01187
 
28587 LENA, K.I. 1986. Further studies on green mite resistance in cassava.
 
IITA Rosearch Briefs 7(1):7. En.
 

, Cannava. tononychellus tanajoa. ononychellus progressivus. Cultivars. 
.eletence. Clones. Pct dcae. Kigpria. 

Ten caavpa, clones wcrc planted at the International Institute of Tropical
 
Agriculture (Ibadan. Higeria) for screenin, and ononychellus tanajoa/M.
 
progressivus population dynamics studies. The 1st results indicated that
 
TNS 9193, a pubescent and high yielding clone, consistently showed the
 
lowest damage score, while in ome fields mite populations were as high as
 
in inort 01ornel. A .JL;r~fic.t correlation (r = -0.59) was found between
 
pubescence and dacaG vc re, while tbe correlation between pubescence and
 
mite roptilatior. levels was not signIficant (r = -0.50). (CIAT)
 

0488
 
28540 MESA C., N.C. 1986. Reconoci.iento taxon6mico de Acaros de la familia
 
Phytoseiidae, estudio biol6gico y comportamiento de las principales
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W P 

esPecies pr'esnte2 en,;el ultivo de la yuca Fanihoteseulenta Crantz, 
'loatrent~o del Valle. (Ta'xonomic icerntification; of.~ Phytoseiidae ikitent

1.4jrecali , tudy,' and-behavior 'of th-e mzaiun speciev found on cat;Eaiva crops
lt, the .Valle del Cauca). Tesis Hag.Sistemdtica. Rogoti, Universidad 

e Cienlas Naturales.. 325p. Es., Sum, 

Cassava. Insee t 'bioloey. ite control. A blyei us aeriali . Amblyselus
chippersie Arblyser":.,herbicoclus. t. ly sc v.s ltarLoersis. Euvium alatus
Fusoeiu! lce earice.'Fuolu curcoron,. iuorar,tvirdaone. Euseus ibelius

alr~drcour- .r~n(ot er.s. - Ga1 erotv he] vcolu.-Iphinelodus zuluagei
t4~No.euu aronr'mun, llaoattfulvr ck'loernjim. Proprioiopsis cannaensis,
Typhlodromal un aripo. Ty~hlodrovialusf limonious. Typhiodromalus peregrinus.
Typhlodromirna subtropicE. Tyrhlasdrcr~ina tiopica. Typhlodromips neotunus. 
Kc~.norychel u: tznz; ra.T(trav'.e hit~jwthi-t. r.-iol c~ical control. Colombia. 
1. ta'cunc vicy ~ tc tia df.Hcripticri were 1odo of
 
Phytoneiliric, ajcieeo, ore of the rooit imjortnrt Lroups of 
 predators ofphytophagdus r.ites In various crope, Including easeeva, to determine which
species are presenIin cassava crops In Valle del Cauca (Colombia), their
p.orapHlc. rtritt.Jop, rre avrscvdavtor.- with tetrarychid mites. Basic 
meterinlar obt oredLe vI, t t I t},- &j(, Ljt.;kVf Fre&L Ii;t.he Valle. 

ICC~oI S'CC]]-d] ', . Jh;:tAf;iC"ut.riL a:r t~cal keys and verified byEr. Gilberto J. 14oraes (M, of Californic-Ilivervtide, USA). The presence and 
dliatributlort of 21 r'peeicr of Phytoaelidae were determined namely,7. Ar.b]yselua aerialis, A. chiapensin,, A. herbicolus, A. largoensi, Eusetus

k" Llatuz, 1'. a , r, crordis, E. raitdairei, E. sibelius,;,, nrect enn, 0. Galendronush elv eol u .; Iph lrtei (e-z z vt l t.PLE11 N~roe eivIl 11, f lr yer,t, 1'. 
.lic r.,rr l'I , ErI.4 c')r'i~:zc&nr.rcrisd, Tyr:hlodrocalus arn o, T.
itnn.ea, - T. porerrinus, Typhlodromne.a subtropica, T. tropiea, and 

Tyrp hodroips rootunus. Of these, 5 are new reports for Cclombia ard 12 j
were obnerved for the 1st ti~e .on cassava ii this country. T. limonicus was 
found Jr. P11 l.oc]litles, associated macinly with l.oronychellur. tar,Joa; N. 
atror, w;r.:. fctr' r~f ocinted mainly witt; 1. tanaje ard Tct.rurychttv
urti rc, and 0. h.lveolus ir asvoclatlcei with T. t-ti ¢..arc' 1:.frt4l;.jo
7. 11rordIet and N. anorYcA-e bre the 2 most widely distributed species of 

y PhYtoeitdids. Therefore, life cycle and feodir,& habit studie.r, were condtcted 
in growth chambers with controlled temp. and Ri at CIAT-Palmira. 
Chservations on the b1oloy_; cv!jc1.'it c , nrd ]ontcv"ty of t1. Dronymus ere 
uade at 20, 23, 25, and 30 ¢erec. Cl.I;r rrd 70-75 pcrcer.t R1. At these 
temp. the total ecvP]orr:ert IrH(ii frcr LL 1C. revult wane.r.I;, 6.11i, .75,
and 3.98 dayr, reap. The ek, larva, protoqmuiph, and deutonymph stages
required 2.95, 5.80, 111.80, and 24r.27 degree-days, reap., to be completed.
The mean no. of eggs/female/day when preying on T. urticae at 
the
 
ate.vemertiored tetp. wtv, re.r., 1.110, 2.38, 2.82, and 2.70. The effect of
the prey species f. tanajoa and T. urt!c c or, the cvJrcLitinor late wer 

crr it¢ ' Ct :5 cLr(,es CelsJus. The uean no. of eegs/female/day was 1.411
rnd lcrrevity 10.12 days for 11. anonymuo females feedinc on M'. tanaiea and 
P.82 and 19.12 days, rerp., when feeding on T. urtieae. N. anonymus larvae
do not feed, The nymphal stages can develop completely preying on eitherJre,. F1edatc: Ireferred the egg stage of both prey species for feeding. 
Ov!rositi . f.rCr1 tad the largest consumption; dally irtaler of 11. 
tarr.rjoa and T. urticace were, reap., j.59 and 6.50 efI!u, ,.J0 Er?. 0.67 

Le ua rd C.6F ard 0.39 adults. Observations on the biology ofaird l]., 
T. llmonicu, were made at 15, 20, 23, and 25 degres Cclsiu=s and 70-75
 
percent RH. At these temp. total developmental time from egg to adult were
A 14.5,p 6.7, 6.7. and ".6 days, rear, The moan no.' of eggs/female/day was
 
1.05, 1.17, 2.11, and tea oviacrt_oued stages1.E7 at w tcr . All Immature 
of th;e predator .vnere br rvicd tc ftc, lreforr,-nc prey egg ard larvae. 

teeD..urinCovipositiop feaelcd tile highest eorr.umftiot,; adult rtaEes were 
preferred. (AS (extract)) 
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reelmit ea(oror.y che0.u tara oa) jn lntitut' des Sciences Agrorn nrIqurOuBr Av te 19C6 (Sep cvbr 1985-Aout 1986). Fu+tvbui
 

ranv. V1ooychel lus tannjca. CultS vFar'. Predtitors riac Lean( I&S 
Productivity. Resistance. Adaptation. Burundi, 

n- l-ara.,prass nt ed-of.:ve u t.E 	 riel v-conducted--by -the -research prozran

on 
 the casava greon mite, initiated by the :rititut des Scie.,eces
4ronoriqurdfu EtrunriAyi; 	 It. i r: v. 1963. The tritls deal witl the
e-volurtior; of r irlhCl ilnt. ), lictc(Irtcrrc~iatt~. tilt. end"eri (lc ),aitepaG (hih alt.); evaluntior of v;, . (-tccrri. f, r : rr,va col Irctior. /

':Inmbo;.andthe irvtoro f ]ccil ;rcdtor. cf the Crcor. ritc and of the.
1st) releases of exotic predators ir. this country. In labo, vsr. 
Mriexibayabashengara registered the lowest yield lots, followed by Criolinhaand Nakarasi, and in floso, • the latter var. showed thictu+t .CrfC.r . re.C

JPeat iof te Oiteca trial ote nct riCrIfcart duo tc. vrfavcil,
 
cor,, t.or,. Cassavn vcr. of the Internatloral In.tituto c;fTlrordct-1
 
Agriculturo (Nigeria) were susceptible to 
tthp Liecr. rt; ic. v', I,y

yield higher thanthe local var. Var. Yongwe I gave the higest yields,

presenting a coefficient of attack of 3; T1E 4W(2)47I.12, with, a coefficient
of 5.,produced more than 5 kg/plant, while v.r. witi, coefricients of 0-2
 
yielded less than 5 kg/plant. Finally, variou. predator species of the
 
green mite were identified and observations contirue or. tie perfornance of

Amblyseius idaeus in relation to the control of this pest. (CIAT)
 

04190
27618 NDAYIRAOIJE, P. 1985. L'acariose (Z.ononychellus tanajoa) du manloo,

(Green cassava mite (ononychellus tanajca)). In Institut des Sciences

Agronomiques fu Durundi. Rapport 
des Recherches Agronomiquos 19'85.

Bujumbura, Durundi. pp.125-128. Fr., I1.
 

Cassava. Hononyhellus tanajoa. Cutivars. TJminE, Productivity. Planting.
Tetranychus. Oligonychus., Amblyseius fustis. Iphiseius degenerans. Oligota.
Stethorus. Neoseiulus anonymus. Adaptation. Predators and parasites.

Cliratic requirements.' Burundi. 

The methodology used and the results of trials carrIud out in Burundi in
 
1985 on thegreen cessava mite [ononychellus tanajoa) are presented. In
the screening trial for var. tolerant to this mite, the most outtanding* 	 were flugaragana, TI1 10160/DB, Billan, a local var., Zayeti, ,utakorora, 
and Kabubekimora. In the trial eveluatinL the incidence of the mite on

produotion and the effect of planting date on cassava var. Nakarari ar.'
Criolinha, av. yield reduction was found to be much greater as the
 
plan'ting date was delayed;'on the other hand, plots planted'in Feb.,

receivin 250.5 mm of rairfall, yielded better than those planted in A-ril,

receivinr only 411-Lim of rainfall duing the 
1st 3 mo. The production of the
latter crops decreased by 42-49 percent in relation to those planted ir.Feb. Finally, sonitoring studles cor£frmed that m, tanajoa is thepredominant site in cassava; less important mites are Tetranychus sp. andOligor,chus sp. Two Phytoseiidae predator mites (Amblyseius fustis and
Iphiseius degonerans) were identified and 2 predator colooptera(Olifota

sp. and Stethorus ap.) were ob(Arved. Two other exotic Phytaseiile (A.

idaeus and Neoseiulus anonym3us) were introduced to improve the natural
 
regulation of populations. (CIAT)
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23104. ,DAYIRAnIJE,P. 198. Programm'de rechercheBtsur lacariose 
(honoivohellus tanajoa)du manioc. (Research' program on the green cassava 
meit (Monohelttodojogan. pr'InInstitut des Scienceu Agronomiques du 
DuundinRapport Annueln984. Bujumbura, Burundi. v.1 pp.107-108, Fr. 

Mononychellus(tanajoa. 

Cultivars. Planting. Burundi.
 
cassava .	 Timing. Harvesting. Mite control . 

The2main'objectives of h,pro9,rpi cassavathe A .ac on the green mite of 
athinstitutdes sCen ces Akbreios dus ur ndi durng. 1964 uareaasaaent~d. The methodology and preliminary results of an evaluation trial 

ou theincidence of green mites on harvest, in relation to planting tircesofJcassava var. Nakarasi (shorta cycle) and Criolinhar(long ycle), areinoluded. (Cr.T) 0.9 

'0492
 

28126 PLLAI, J.S.; PALANISAMY, M.S. 1985. Spider mites of cassava. 
Kerala. India, Central Tuber Crops Research Institute. Technical Bulletin 
Series, no.1. 20p. En,, 9 Ref., 1l. 

Cassava. Tetranychus cinnabarinus. Tetranychus neocaledontus. 
Eutetranychus orientalis. Oligonychus biharensis. Insect biology, Plant 
injuries. Mite control. Resistance. Predators and parasites. Ecolo .
Productivity. Insecticides. Yields. Costs. Income. Gorm asm. India. 

Research carried out at the Central Tuber Crops Research Institute (India)
is summarized regarding the biology and bionics, distribution, extent of 
damageland control measures, including host plant resitance to the spider
mite complex (Tetranychus cinnabarinus, Eutetranychus orientalis,
Oligonyus biharensis, and T. neocaledonichus) attacking cassava in this 
ountry. The biology and bionoicse of T. cinnabarinus and E. orientalis are 

described in ,detail. Predators recently recorded on the casnava mite 
complex include Pharosoymnu hornit, Stethorus gilvifrons, Oligotta sp.,
Amblyseiusiongipinosus, and Solothrips indious. A st of effectivealternate host plants of rites In-India is included. A study on the ecology
and population build up of the mite consplex over a 5-yr period (1977-82)
indicated that rainfall is the major factor limritin mite pplation.
trials assessing yield loss, these wore found to range from 17 to 23 perce nt in crops planted in July and harvested in April, and from 20 to 33 
percent in Nov. plantings. The insecticides monocrotophos, dimethoate,
methyl demeton , phoshalone, tafethion, and diofol as 0.05. percent sprays 
were highly effective in controlling mite populations; only sprays with 

0ulsifdable concentrates were effective whereas wettable powders and 
granular formulations were not. ater sprays were also found to help 
contero tetpests. equird hore dimthoate and methyl demeton did notproduIce, any rezurcernce problem of the peat by their repeated application. 
The max. omava(31.w t/ha)ca yield e was recorded in the treatment with
 

nthyl deneton, followed by the treataents with dimethoat (31.2 and
e t/ha)
onocrotopho (29.6 t/ha). Reults of another trial indicated that sprayingwater at 10-day inter-vale wast almost as effoctive as sprayin~g diincthoate 

at 30-day,,intervals; however, the oost:benefit ratio was higher in the'pesticide treatment 0 :3.4) than In- the water treatment 01:2. 6) since the
latter treatmen~t required more-labor. The econsomic threshold level of
damage by the mite complex was estimated to be 10 percent ror 11-2304 and X,
4land 25. percent for H-1 687. ,Thea elatior-bhip between 'I1C1 content and mnite
population could not be correlated. Of a total of 57 accessions of the
available gormplaza collections, 66 percent of the entries were highly

+susceptible 	and approx. 30 percent were susceptible; only 2-3, percent of 
the entries were considered resistant. The exotic accessions with a hif)

L degree of field resistance were CE-, CE-14, CE-38, and CE-139. (CIAT) 
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0493

28557 RAROS, L.C. 1985. Survey, identification and biology of natural

enemies of spider mites attacking cassava 
 and sweet potato. Terminal 
report. Los Bafios, Laguna, Philippine Council for Agriculture and
Resources Research and De-elopment. Study no.1. Project no.0900-80-00.31. 
148p. En., Sum. En.. 78 Ref., 11. 

Cassava. Injurious mites. Preditors and parasites. Field experiments.

Laboratory experiments. Insect 
 biology. Mite control. Stethorus. Amblysieuslongi spinosus. Philippines. 

Field studies were made on the population dynamics of the cassava 
 spider

mite and sweet potato flat mite and their predators within the expt.

station of Visayas State College of 
 Agriculture in Baybay (Leyte,
 
Philippines). 
 On cas.s ava, Stethorus sp., Amblysuius longispinosus, andstaphylinid beetles were most freuent and abundant, while cecidonyiid
maggots and predatory thrips were found only sporadically. Spider site

abundance was governed by rainfall, with peak densities recorded during

the dry months. They more frequently infested and were 3 tinos as dense onlower as on upper leaves of ceassava plants. The predators responded
numerically, both to the teroral and vertical distribution of their, prey.Lab. studies of Stethorus reared on its norrr;il prey indicate a
developmental period of about 2 wk., adult longevity of 3 wk., and total egg production of 42/femal,,; however, wher. reared on sweet potato spidermites (Tetranychus mariame) development was slightly lengthened and adultlongevity greatly reduced. The beetle exhibited a "killer instinct" and
pronounced cannibalistic tendencies. It also attacked the eggs of all other
predators and the active stages of the phytoseiid. Daily consurption of
starved females was 162 eggs or 18 female Frey mites, and for unstarvfd 
ones, 90 eggs or 19 mites. It readily fed on other s;Ader mtes, accepted
pollen and flower juices of some plants, tut accepted eggs ard lrvae of 
scne sucking insects only when starved. Life hi:tory studier of

longirpinosus show a very s.hort developmental period Vf 21.6 days, 

A.
 
of which

incubation occupied the longest. The larva was- very short-lived and
nonfeeding. The 2 nymphal stages and adult:s fed on all stages cf thL prey.
The female consumed an av. of 12.7 eggs or 2.7 fe'mle mites/day. It

appeared to be strictly carnivorous Lut did not atscept the large 
 rucking
insects as food. Based on its field persistece, low food r'eluirenent- and
agility '.n searching out prey, A. longispinosus is expected to play a

significant role in keeping spider 
mite populations in check before the
latter attains densities of pest proportions; however, the activities of

the larger insect predators, especially Stethorus, necessry
ar to bring

down pest situations during the dry months. (As)
 

0)494

28153 SCHICIHA, E. ; 
 GUTIERREZ, J. 1985. Phytosciida,: of c-aua !!w uinria,
with three new specie's, and new records of' Tetranychi is (Asri).
Internatioral Journal of carlegy 11(3) :173-1,1. En., Rn., Fef.,Eiur. I4
Il. [PDiological & Clenical Inst., Cesearch;' lturv, New -outh*rit. uf 
Wales, rydalmere, N.... 211,Autralia] 

Cassava. Tetranychur kar-awai. Tetr,ra cht.:e 1ams . l yrt:a ls 
neocaledonicus. Tetranychus iercei. T.traky0h,- fi
citri. Tetrarychus mariarae. Ty~hlc~iro: do: r a , aaui y. ia a.ri!l E.
Amblyseius anrae. Ahblyscius ovaloidve:. PNqua ::,w 

The female of Ty;hloCrorms dcv,ini si r.5p., fi efq u tk cc h~y eis
armllae n.spI., the fem]le and riali of , ar.rIsI r.!;;, 'il tic ' f .
ovaloides are descriLed and ill: t r cd. 2olleet I crtir.C art gsvC , farthese species and for 8 additional "Oil' froL Pa;ua ,' Guin, irtcltding
A. largoensis, A. Iongi:,i- no:sus, and A.t taLar.atLv ni frcn ca-ava. Twelve 
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Tecranychoidea were collected in association with these 
Phytoseildae; among

the 10 reported for 
the lt time in New Guinea are Oligonychuz blharersis 
and Tetranychus kanzawai in cassava. (AS (extract)) See also 0411 0427
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GOO GENETICS AND PLANT BREEDING
 

049

28592 BIGGS, B.J. ; SiXITh, I!.FI.; SCOTT, K.J. 1986. The use of erbryo
culture fcr the recovery of plants ficm ca- sava (lanihot escul orta Crantz)
seeds. Plant Cell Tissuv -! Crgan Culture 6(3) :229-234. Er., ."r.. Cn., 8

Eef., Il. [Dept. cf L tcaerrirtry,Univ. of Queenslard, St. Lucia, Qld.

11067, Australia]
 

Cassava. Tissue culturc. ior|lI.oLeune-i.. Seed. Froi-gatior. materials. Plant 
breeding. Geridiratior. Austrcliv. 

fir embryo culture vetcfaito deicrtiid wlereby e_-r~trycric axes are excised

from mature rneeds3of cultivated ca.%sava ard 
 laccd on a cultue medium
 
containing 1.23 mierorolair lEA at 30 
 degrees Cctldu:; under continuous 
light. The no. of plant. r-covered ty cmbryo eultur,, wsa ruch greater than
the no. rcnver .d frre cnvtntional seed germination procedu.es. (AS( 

0119(
29494 !. .

envirorurental effects or. dry matter 


K'AWANO, ..; FUKUiLA, V. ; CENFUMLE, U. 1987. Genetic and 
content of ca:;sava root. Crop Science
 

27(1):69-711. 
 En., Sn. En., 22 Ref., f1. 

Cassava. Dry ratter. fPoott. Zenetic,. Cytogen,,iis. Flart breeding. Clones.

Inheritance. Selection. Timing. 
 stages._evelo|aentaiAdatation. Colombia. 

Genetic and envlicrrental vari abilities of ree. I cotent of caL ;ava
clones (accession:; and br-cding line,) were uAsticmttd at different harvt--t
 
mo. (8 or 12 n o.), aaon:; 
 (weAt and dry), and lce,,tisor: (3 alt.). To ansess
th1e toscit-ility of oLtaining, higLer LINyild through sa'e:,, tion for root VY 
content, based or: 

regressions also were condluctad. Age 


Cenetic Ltud:e:: F1 variability and pircrt -eff.,|rin 
of flart, easor- 55(1 location 

significantly affected root D!!ccntent,. Ton:i. a;eared to he an imiortant
factor related to the effect of locat' n. The hiLht t rct LI-. content was

obtaired with 8-no.-old ;lants hirvested at the, tegir rin 
 of the dry scason
in the hio, alt. location, while tie lowest occurred with 12-no.-old
plants harvested at the egirning of the wet season ;,t the lo alt.
location. The clone effect wa:s highly siLnificant and a troad-:en:c 
heritability of 0.87 was obtained. Clcre locationx interaction war also

significant, but the iagnitude of this, effect was 
 much .,zaller than that ofthe clone effect. Genetic analyses suggested that inheritarce of root rN 
content was. controlled ainlry by polygenic additive fa(tors. Ilarrow-sense 
heritabilities ranging frorr 0.51 to 0.67 were obtained. There was no
indication of negative re:-ponce Jn root |t!content aftIer irten:ive fairs
selection for root fresi yield. The data indicate that root D! content can
be increased by simle brceding techniques such as phenotyljic ca 1;s
selection. Selection of clcones at 1 location was largely valid for other,
locations; however, firnal ,election nhould be i.ade at Lach specific
location for max. otentiat gain. (CIAT) 

01497

27657 NASSAR, N. M.A. 1986. Genetic variation of wild ,anihot species native 
to Erazil and its potential for casscava Inprover.ent. Field Crops Research
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13:177-184. En., Sum. En., 18 Ref. [Depto. de Agronomia, Univ. e, drasilia,
70.919 Brasilia, Brasil] 

Casrova. Cytogenetics. Plant breeding. .anihot tripartita. Maaihot anomala.Manihot zehntneri. tManihot oligantha subsp. nestill. Manihot gracilis.
content. Plant growth. Ecosystems. Hybridization. Manihot enerulescens. 

HCN 

anihot stipularis. anihot procurbens. Manihot reptans. ta',nihot pruinosa.
Manihot paviaefolia. Mnihot falcata. Mianihot alutacca. Minihot
pentaphylla. Fiber content. Protein content. Soil fertility. Rainfall

data. Ecology. Root develo|ient. Brazil.
 

Wild Manihot species: rtive to Drazil were collected from different
localities and studied for economic characters and nature of their wildhabitats. Screening for protein and ((CN contents showed that 2 of them, ..
oligantha and V. gracilis, have a notably higjh percentage of protein

combined with a low percentage of ECII. The study 
of natural habitatsrevealed a certain genetic potential in the mziterial. it has been possibleto detect, among other- characteristie:-, res;istance to drou&ht and excessive 
soil Al toxicity, and adatation to cool tump. (AS) 

0'jq8
 
28559 NASSAR, N.I!.A.; LILVA, j. 
 . DA; VIEihA, C. 1986. Ifibridacao
interespecifica entre randioca e e-cr6cie ilvstret do tarvlihot. 
(Inters!1cific hybr id zaticn be tw-rn v'aand wild ! anihot species).Circnla ? Cultura 31(1)t., I Su0i. Ft., En., 15 Ref., Ii. 

Ca rsava. 7ybdridiz hids. Cyt ogenetics. Plant breeding. Manihotglaziovii. Vanihot pudOg] 5 OV !'I i t c:Aeruleacens. Mardhot pohlil.

Brazil.
 

Hybrldi ation cf ti- 11wild ?!aniho . [o e (I.gl[s iovii, tI. 
pseudogl azi ovi i, V. caru ;l- (c , an ,I oli i ) with cassava (M.

esculcnta) showed ineorp.;Aiility of the 1-,t 3 speci,: 
 and a lirited
csrqati, ili ty with Mi.pohlii. Fhylogenetis relatior,Jlhips between the

S~eir: are diseus:r:d. The ,o:;t favorat le 
 fie of piolirat.cn under CentralBrazil conditions was found to be Feb. a-! Aril. A cytological tudy
indicated a hapl oid no. of I for all 14 s' ecies. The chror'oscme no. of M.
pseudoglazivii and X., pohlii is ruorted for tt;e 1:,t time. (AS) 

0499 

28593 S.:NITH, £3GG05, B.-1.;1.J. ; SCOTT, K.J. 1986. in vitro propagation of 
cassava (W'rdhot esculenta Crantz). Plant Cell Tis:ue and Organ Culture
6(3):221-228. En., SIu. En., 7 Ref., Ii. [.edlands Horticultural Research
Station, P.O. Lox 327, Cleveland, Qld. 11163, ..u,-tralia] 

Casrava. Propagation. Plant reproduction. Tiss:uu culttde. Plant 
development. Crowth. Cermplas-m. Australia. 

A method is presented for tie rapid in vilro propagation of cass.ava. Nodal
explants were induced to grow as multille-shoot cultures or a rediucontainirg 1.0 t ics roolar IA P,:;upl rented with 0.2 mircz.olozr IIAA. Nodes; 
were rreei fr-or the -l.orts after 3 wk. of growth and :auboul tured on fresh
culture s.-d!iu . A)r a-v. of 7.0 node:. wErc [reduced frcu. each explanted node
after 3 wk. is cultue. N[odal exjlart: were tranufcrred to a e,e tcontairing 2.5 nierco:nlr !.A to imir-ove root initiation on the dueloping
plantlet.s. Plant establishment was oS Si bl upon transfer to soil. In vitropropagaticr offers erhanced rates cf multilication over more conventional
method: of propag-ation. In addition, in vitro projagatio n facilitates the
storage and internatiorkil exchange of eassava germplasr. (AS) See also 
0395 0402 

42
 

http:olirat.cn


001 Breeding, ermplasm, Varieties and Clones, Selection
 

0500

28585 CONNOLLY, M. 1986. Improved varieties of cassava and sweet potatoes
for Sudan and Falawi. IITA Research Briefs 7(1):1,4. En., I.
 

Cassava. Cultivars. Adaptation. Clones. Cassava African mosaic virus.
 
Sudan. Nigeria. Kenya. Uganda.
 

The results of cassava var. trials conducted in Sudan are briefly reported.
Cassava clones from Nigeria, Kenya, and Uganda were tested, including 4 var. from the International Institute of Tropical Agriculture (IITA) and 
the local control Oreate. 
IITA var. TMS 30555 performed best with a
projected yield of 69 
t/ha; it also had the highest score for taste and
good resistance to CAMD.This var. has therefore been released (on a

preliminary basis) for rapid multiplication and distribution to farmers.
 
(CIAT)
 

0501
28364 HEYS, G. 1980. Selection of improved cassava clones. In NAFPP

National Cansava Workshop, 4th., 
Umudike, Nigeria, 1980. Proceedings.

Umudike, National Root Crops eosearch Institute. National Cassava Centre.
 
pp. 181-184. En.
 

Cassava. Clones. Productivity. Plant develornent. Cultivars. Adaptation.

Ni geri a.
 

Results of large-scale cassava clone trials conducted by International 
Institute of Tropical AEiculture (Nigeria) to identify promising high

yieldirg materials are presented. The hign eot yielding clonea at 4

locations were 30555 (140.8 
 t/ha) and 30572 (36.0 t/ha). Yield estimates

for 6 promising clones are given for 4 ,;ites (IITA, Morl.wa, Onne, and
 
Warri). (ClAT)
 

0502

27676 INTERNA"IONAL BOARD FOR PLANT GENET-C rESOULCES. 1985. Boot and tuber crops: 
cassa . In _ . Annuz" Relort 1984. Rome, Italy. pp. 13-14. En. 

Cassava. Germplasm. Tissue culture. Genetics. Research. Italy. 

The activities carried out 
on casnsava at the International Board for 
 Plant
Genetic Resources during 1984 are sunr.:arized. The Board supported otherinternational or 
national research cente s, Including CIAT, in collecting

.anihut spp. germplani and developinug tissue culture-related technology.
 
(CIAT)
 

0503

28110 TERNES, 21.; INDABDO, E.; MIURA, L.; SANTOS JUNIOR, 0. G. ; SCHHITT,
A.T. 19814.Mandioca. (Cassava). In Empresa Catarinense de Pesquisa

Agropecuaria. Recociendacao de cultivares para o Estado de Santa Catarina 
1984-1985. Florian6golis-SC, Brasil. Boletim T6cnico no.23. pp.42-45. Pt.,Ii. [Empresa Catarinerse de Fesquisa 4gropecuaria, Estacao Experimental de
Itajal, Caixa Postal 277, itajai-SC, Braoil] 

Casspva. Cultivara. Agronacic characters. Root productivity. Starch
productivity. HC content. Cassava bacterial blight. Resistance. Brazil.
 

The cassava cv. recommended for different regions of the state of Santa
Catarira, Erazil, are 
presented in tables that include additional

information on root and starch yields, root pulp color, stem color, plant 
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height, resistance to CBB, and HCN status. Cv. M!ico, Mandim Branca, Aipin
Gigante, and EMPASC 251-Machado are recommended for the Vale do Itajai, the 
northern coast, and Florian6polis; Mandim Branca and Aipim Gigante are 
recommended for 1-cycle crops in the Santa Catarina coastal region, and the 
latter 2 as well as Hico, Vassourinha, and Maroon are recommerled for' 2
cycle crops for both southern and coastal Santa Catarina; cv. FiLinla is 
also recommended for southern Santa Catarina. (CIAT) 
 See also 0398
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HO NUTRITION
 

See 0423 0538
 

H01 Cassava Foods and Nutritive Value
 

0504
 
28198 MORALES, E. ; GRAHAK G.0. 1987. Digestibility of boiled and
 
oven-dried cassava in infants and small children. Journal of Nutrition
 
117() :129-132. Fn., Sum. En., 11 Ref. (Inst. de Investigaci6n Nutriciona],

Apartado 55, Miraflores, Lirra, PerOl
 

Cassava. Human nutrition. Nutritive value. Diets. Dietary value.
 
Kwashiorkor. HCV. HCN content. Dige!4tibility. Peru.
 

Boiled fresh cassava from the coastl valleys of Peru or over-dried CF 
provided 50 percent of 
the energy and less thar. 10 percent of the protein

in diets of convalescent malnourished infants; 
 casein was added to complete
8 percent of energy as protein, and vegetable oil (soybean-cottonse-ed) was
 
added to make 20 percent of energy as fat. Despite high wet wt. of feces 
(172 plus or minus 142and 2114 plus or minus 41 g/day), their dry wt. (20
plus or minus 3 and 22 plus or minus 2 g/day) and their energy (6.9 plus or 
minus 0.7 and 7.6 plus; or minus 0.5 percent of intake) aridN1(17 plus or 
mrinus 3 and 20 plus or minus 3 percent of irtake) '.ontunts were low, and 
their fat content (14.4 plus or minus 1.3 and 5.2 plus or minus 1.2 percent
of intake) was very low. Cassava is a surprisingly effective source of 
enerpy which interferes little or not at all with digestirn of added 
protein and fat in weaning diet:. For its safe use, it is important that
 
home or industrial proccssing almost completely eliminate its potential HCN 
content, and that a good quality protein supplement be consumed regularly
in nutritionally adequate amounts. (AS) 

0505
 
281E7 OJI, M.A. 1983. Recipe development and utilization of root crops
products. Umudike, Uou-ihi,, Nigerla, National Root Crops Research 
Institute. Agricultural Extension Research Liaisoin and Training. Extension 
Bulletin no.3. 37p. En., 4 Ref. 

Cassava. Human nutrition. Cassava flour. Foofoo. Fermented products. Gari. 
Diets. Food products. Nigeria.
 

Recipes usir.g root crop produet. are presented. For cassava, the recipes of 
Akara balls, CF cookies, CF lenor cake, tapioca salads, fermented cassava
fifu, and gari fufu are detailed. (CIAT) 
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0506 
28594 OKEKE, E.C.; OBIZOBA, I.C. 1986. The nutritive value of
 
all-vegetable protein diets based on legume, cereal and tuber in weanling 
rats. Qualitas Plantarum Plant Foods for Human Nutrition 36(3):213-222.

En., Sum. En., 7 Ref. (Dept. of Home Science &Nutrition, Univ. of Nigeria, 
Nsukka, Nigeria] 

Cassava. Feeds and feeding. Animal health. Diets. Laboratory animals. 
Nutritive value. Animal physiology. Nigeria. 

Thirty albino weanling male rats (45-55 g) were divided into 5 groups of 6
 
rats each on the basis of body wt. and fed combinations of dehulled brown 
beans, parboiled rice, and CM providing 10 percent protein for 35 days.
 
Casein served as the reference protein. Combinations of dehulled brown
 
beans (50-80 percent) with rice (18-48 percent) and Cl (2 percent) produced 
varied effects on body wt., N intake, N digestibility and retention, BV, 
liver wt., and plasma albumin (P less than 0.05). The dehulled brown 
beans:rice:CM (70:28:2) blend induced decreases in all the parameters
 
tested, except for the BV and PER values. The control group produced
 
digested and retained N, PER, wt. gain, and livei wt. that were 
significantly higher than for those of the test diets (P less than 0.05).
 
These results appear to suggest thaL starchy foods when blended with
 
legumes at low levels produced good quality protein comparable with casein.
 
(AS)
 

0507 
29031 RAVINDRAN, V.; RAJADEVAN, P.; GOONEWARDENE, L.A. ; RAJAGURU, A.S.B. 
1986. Effects of feeding cassava leaf seal on the growth of rabbits. 
Agricultural Wastes 17(3):217-224. En., Sum. En., 17 Ref. [Dept. of Animal
 
Science, Univ. of Peradeniya, Peradeniya, Sri Lanka] 

Cassava. Cassava leaf meal. Animal health. Diets. Methionine. Amino acids. 
Technology transfer. Cassava programs. Sri Lanka. 

CLM, prepared from leaves remaining after the harvest of cassava roots, 
contained CP 20- percent, acid detergent fiber 30.3 percent, P 0.39 and Ca
 
1.16 percent DM, -ross energy 4.6 Mcal/kg, and 84, 622, 9, 178, and 223 
mg/kg of HCN, Fe, Cu, Mn, and Zn, resp. CLM was a rich source of essential 
amino acids except met. In 2 trials, New Zealand White crossbred rabbits 
(av. body wt. 545 g) were given a diet based on maize, rice polishings, and
 
coconut oilcake (25, 25, and 40 percent), without or with CLI added to 
replace 50 or 100 percent of the coconut oilcake. The results suggest that 
CLM could be used up to the 40 percent level in growing rabbit diets
 
without any adverse offects on growth performance or carcass
 
characteristics. CLIMcould be a cheaper alternative for coconut cilcake, 
especially in tropical areas where son drying of cassava leaves is 
feasible. (AS) 

0508
 
28106 SPEAR, P.T.; RODEL, M.G.W. 1982. Substitution of maize by cassava in 
high-energy diets for fattening steers. In Zimbabwe. Department of Research
 
and Specialist Services. Division of Livestock and Pastures. Annual Report
 
1981-1982. Zimbabwe. pp.83-85. En.
 

Cassava. Cassava meal. Animal nutrition. Dietary value. Diets. Feeds and 
feeding. Economics. Zimbabwe.
 

High-energy, maize-based diets in which CMwas substituted for maize at 
levels of 33, 67, and 100 percent were fed to fattening steers during an 
83-day period. In terms of body mass, diets with 33 and 67 percent C. 
resulted in slightly greater gains (144.6 and 144.1 kg, resp.) compared 
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with the standard high-energy diet (142.2 kg), the diet with 100 percent CM
being slightly less (133.3 kg). Carcass gains were, however, lower at all
substitution levels (94.1, 90.8, and 79.9 kg, reap.) compared with the
standard diet (94.9 kg). The economics of substituting cassava for maize in
finishing rations will depend on the relative 
costs of both feeds but 33
 
percent CM could be substituted for maize without losses in animal
 
performance. (CIAT) See also 0509 0511 0514 
 0515 0518 0520 0522
 
0532 

H02 Nutritive Disorders in Humans
 

0509

28560 ONYEZILI, N.I.; EJEZIE, G.C. ; ENWONWU, C.O. 1986. Inadequacy of 
plasma thyroxine-binding prealbumin as 
index of protein malnutrition.
 
Nutrition Reports International 34(2):165-173. En., Sum. En., 30 Ref.
(National Inst. for Medical Research, P.M.B. 2013, Edmond Crescent, Yaba,
 
Nigeriq]
 

Cassava. Human health. Malnutrition. Diets. Kwashiorkor. Nigeria. 

Plasma prealburrin and various anthropometric parameters were measured in

127 impoverished Nigerian children aged 4-36 Themo. children were fed the
 
same types of diets before and during the studies. These diets consisted

mostly of a maize-based food highly limittng in tryptophan, starchy roots

such as cassava and yam, and plantain. iruup A children were dewormed and
treated with antimalarials. Group B received 
 no prior medical attention
while Group C consisted of 19 children with clinical evidence of maramic
kwashiorkor. Plasma prealbumin was 
 highest in Group A but failed to

distinguish between Groups B and 
 C. Only ai circumference discriminated
 
between Groups B and C. The apparently 
 "normal", mildly, and moderately
nalnouriched children within Group B did not differ in prealbumin levels.
The data suggested that prealbumin level was susceptible to infections, and 
also correlated poorly with 
the various stages of protein-energy
 
malnutrition. (CIAT) 
 See also 0516
 

H03 Animal Feeding
 

0510
 
27685 ALMANZAR, L.J. 1984. Procesamiento de las raices de yuca para
alimentaci6n animal. 
(Cassava root processing for animal feeding). Agro

(Rep6blica Dominicana) 13(115):10-11. Es., 1 Ref., Il.
 

Cassava. Cassava roots (vegetatle). Animal 
nutrition. Drying. Substitutes.
 
Supplements. Latin America.
 

Considerations on the growing demand for dry 
cassava for the animal feed
industry in Latin America are discussed, with a brief description of the
 
available cassava 
'rying methods (continuous artificial drying in rotary or
 
conveyor dryers, batch drying in static bed dryers using forced air, and

natural drying on concrete floors or trays). This latter method is
described it, more detail because of its low cost and easy application. ItIs recommended to create the bases among processing plant owners to prepare
cassava-based balanced feeds as 
a substitute for maize and sorghum and to
build a cassava drying pilot plant in a cassava growing region with farmer 
participation in the drying process. (CIAT)
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051128165 FARItNU, G.0.; FETUGA,
fed 

B.L. 1986. Organ growth in two breeds of pigsdiets varying in protein and energy levels. Nutrition Reportsinternational 34(1):109-117. En., Sum. En., 17 Ref., II. (Biochemistry
Dept., Univ. of Ilorin, !lor-in, Nigeria) 

Cassava. Diets. Animal health. Feeds and feeding. Swine. Cassava flour.Nutritive value. Dietary value. Nigeria.
 

Large White x Landrace and Nigerian indigenous pigs were given a 24 percentCP weaning diet until 
av. 
body wt. were 9.33 and 6.05 kg, resp. Three
different diets were then given for 84 
days: (1) a control diet consi.sting
of maize meal 55.0 percent and soybean oilmeal 31.2 pfrcent; (2) a lowprotein, low-energy diet consisting of maize meal 10.00 percent, soybean
oilmeal 6.24 percent, cellulose 35.12 percent, and CF 42.84 percent; or
a low-protein, high--nergy (3)diet consisting of maize meal 10.00 percent,soybean cilrrca! 6.24 percent, cellulose 8.00 percent, and CFControl 63.96 percent.pigs of both breed- gained significantly nore wt. than those givendiets 2 or 3. Large White x Landrace pigs on diet:; 2 and 3 showed grosschanges in appearance of skin and hair, and Nigerian indigenous pigs hadsmaller body size and rougher skin and hair. The diet and breed 
wt. Results indicate that the 

significantly affected mean organ and gland
Nigerian indigenous pig could be a suitable model for protein-caloriedeficiency studies, especially us}ing the kidney, spleen, liver, and pancreas as marker organn. (CIAT) 

29022 FRAKES, R.A. ; SHARLA, 0512
R.P.; WILHITE, C.C. ; GOHEZ, 0. 1986.of cyanogenic glycosides and protein content 

Effect 
in cas;sava diets on hamsterpreratal developrent. Fundamental and Applied Toxicology 7(2):191-198. En.,Sum. En., 28 Ref., Il. (Toxicology Frogram, UrIC56, Utah State Univ., Logan,

UT 84322, USA] 

Cassava. Animal nutrition. Hunan nutrition. Cassava meal. VC11. 1C?" content.Feed constituents. Dietary value. Cyarnogenic glycosides. Protein content.
Piets. USA. 

Groups of pregnant hamsters were fed diets consisting of CV:lab. chew(80:20) during days 3-11 of gestation. One low cyanide (sweet) C: and 1high cyanide (bitter) CH were studied. One additinnal group was fed 
a diet
which resembled cassava in nutritional value, but which lacked thecyanogerie glycosides. SCII conen. increased significantly in the urire andblood of damo fed cassava diets. Increae tissue SCI conn. were observedin fetuses recovered from eassava-fed daos. Cassava-fed dam- gainedsignificantly less wt. than did control arisals and their offspringevidence of fetotoxyiity. Reduced fetal tody wt. 
showed 

and reduced osificationof sacrocaudal vertetrae, metatarrals, and sternebrae were associated withcassava diets. High cyanide cassava diet . were also associated with) asignificant increase in the ro. of runts compared with litters from dar;fed either low protein or lab. stock diets. (AS) 

0513
;)6682 HAERIS, J. R.; NEFSON, 0.H.J. ; HARDY, M.J.; CURTIS, D.J. 1980.Determinatior of cyanide in animal feeding stuffs. Analyst 105:974-980. 
En., Sur. En., 14 Ref. 

Cassava. HCN. Cyanogenir glycosides. Feeds and feeding. Analysis.Laboratory exper!ments. HCN content. Animal health. Hydrolysis. United 
Kingdom. 
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A method for determining cyanide it! feeding stuffs waa devloped. Naturally 
o-rcurring cyano-rubztituted glyconides were subjected to erymatic 
hydrolysis, the liberated cyanide was isolated by aeration dnd determined 
either by a spectrolbotometric method or by as chror2atography. Recoveries 
of cyanide added to feedirL stuffs at corern, of 10 and 20 mg/kg were 
approx. 98 percent. Cyainide contents of a canrava matrix were 159, 157, and 
150 micrograms/g. Cyanide recoveries were 96.3, 96.8, and 99.1 (amydalin
fortified cassava) for the -eetro[liotometric method and 95.9, 96.3. and 
97.1 percent (linamarin-fortificd carava) for gao chromntograr.ny. The 
method is sensitive to as little az 1 mg cyanide/kg. (AS) 

05 114 
28121 1985. HOJAS EE yuca y rabtrojo du maiz en il.alimentacifn de Levinos 
er. crecimiento. (Cassava leaves and maize stubble in growing bovine cattle
 
nutrition). ICA Irform.a 19(M):10-12. Es., I]. 

Casoava. Cassava leaves. Animal nutrition. Diiry cattle. Supplements. 
Coloobi a. 

Ground cassava leaves were given to 12 Holstein heifers, with at, initial 
live wt. of 190 kg, dur-ing 95 day: an a ,ul plemer.t to gazing DiLitaria 
decunbens pastures, corpared with the s-upply of Lrer alfalfa. At the end 
of the trial, the final av. wt. of the heifer-, fed ground casoava leaves 
was 256.3 kg, corre.sporll:g to a total wt. gain of 67.- kg and a wt. 
gain/day/yr of 0.6,4 kg. Heifer: fed green alfalfa reached a total wt. gain 
of 57.7 kg and a wt. gain/day/yr cf C.589 kg. Anircilo that constuned 
cea-sava leave, had a 110 percent hiLg)er energy intake, which accounted for 
the higher wt. gain antd the rnore ufficient product ion. (CdAT) 

0515 
28577 HUYGIEBAERT, G. ; ZE 01,0O0'E, 0. 1981. Eclai raLe intermittent ches les 
poules pondcusos at remwlacement dcL crt-zale dar.n le. rct-on- de ponte 
distributer -ous forme de farine ct dc glanul . (interiltt nt lightirg for 
laying hens and substitution of cereals in laying r' tion Liver. as real or 
pellets). Revue do !'Agriculture 37t5) :1245-1260. Fr., Sun. Fr., En., 29 
Ref., Il. [Centrutr. year Kleinveeteelt, Lektic 1 (I . i. . .. L.) 'urgeM, a, 
Sansberhelaan, 92 B-9220 1Perclbeke, 1!elgiem] 

Casoava. Feeds and feeding. Ariral hklith. Ilut itive value. iletary value. 
Animal rutrition. tieto-. Pellets. PelfiLS1. 

In a 3 x 2 x 2 factor !a) exp., layinLL hens were given pelleted feed (maize 
or cas.nva plus 25 percent zcybtaan oil ard 75 -rcent animal fat) ad 
litituir, meal ad libitun, or pelleted feed reotricted to t,- ,;are amount a. 
that taken by hero,; giver meaL. The effect of ccntinuous (16 h light:8 h 
dark) cr intermittent llghtlrng (16 h of 1/11 light and 3/4 dark: F' F dark) 
was aloo Otudied. When pelleteU dicto were given freely there war,; higher 
feed intake (7-8 percent), lewer fced convricl. (8-9 percent), and lowc" 
egg production (0.8 percent) than when me-al was Liven. There wa no 
significant difference ir. Irfc'r.,arce of hens, giver, diets of different 
composition. Intermittent lightiniLigniflcantly reduced feed intake (3-4 
percent) and iaprovced feed conversion efficiency (3-4 Fercent) despite a 
significantly lower, eg E wt. Interittent lighting also reduced lighting 
costs by 50 percent. (AE (extract')
 

051 
29029 JACSONI, L.C.; CHAI.LER, J.P. ; JACKSO, R.T. 1986. Inhibition and 
adaptation cf red cell gluconc-6-phosphate dehydrogenase (GEPD) in vivo to 
chronic ,iublethal dietary cyanide in an animal rodel. Human Biology 
58 ) :67-77. Er., Siz. En., 38 Ref., !I. [Dept. of Anthropology, 117 
Kroeber Hall, Univ. of California, flerkeley, CA 94 7 20, USA] 
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Cassava. HCN. HCN content. Laboratory experiments. Laboratory animals. 
Animal health. Human nealth. Enzymes. HCU absorption. ('SA. 

Red cell G6PD (glucose-6-phosphate dehydrogenase) enzyme activity was 
studied for 20 wk. in twelve 5-wk.-old miniaturr swine littermates 
receiving isocaloric, cyanide (C-) variable retions di. 1.rurUGt±iC.- of 
dietary C1- approximating the cassava-derived ingestion love-ls of Liberian 
human groups. The heatological status and G6PD iz:ozyme patterns were 
identical for all animals. Serum SCN leveis were positively correlated witi, 
dietary C11- intake lo.,da (r = 0.83, p less thar. 0.01,. Over the course of 
the expt., high treatment animals receiving 1.2 mg CN-/day/kg body wt. 
demonstrated significantly depressed overall mcan enzyme activity (, less 
than 0.025) when compared with control animal-, (0 ri cyanide), particulsrly 
during the Ist 12 wk. of tie study. After wk. 16. the rote of ensynre 
inactivation in high treatment animalz declined and activity levels began 
to converge with those of contrcl arimals. For ardral.; receivinge 0.4-0.7 
mg CN-/day/kg body wt., red cell G6PD enz.yme inhibition was initially 
delayed; however, by wk. 20 acti-ity level.s; wer, lcwe-r thar either the 
control or high treatment groups. A lcs pronounced general decline !I 
enzyme activity was obs:erved in all arirnal: and associated with aLing. The 
possible health and evolutionary irplications of th-ese ersyratic recsponses 
to sublethal dietary CN;- arc discussed. (A.) 

0517
 
27647 LAILACE, J.P.; DARCY-V.ILLOP, P. 19811. Votricitt de 1'inteatin grele 
et digestibilit6 il6ale 'Lun rglTe a ase dL Ualioc chez lu Porc. (Emall 

intestine motility and ileal diLgestitility of a ca-nrva diet in pigs).
 
Annalet- de Zooteohnie 33(0):489-506. Fr., Sin. Fr.. En.. 14 Pef., I.
 
[Inst. National de 1L Peol.erhe AgrononViqe, Lal-ratoire du Phyedologie de
 
la Nutrition, Centre- de Fecherohe: Zooteehr.iquec, I-7835C- dcuy-en-Josai,
 
France]
 

Cassava. Swine. Diet-. Arimal 1hy.iolog' . Digestil.itity. Aralysi: .
 
Laboratory experir~ent-. Dry matt.,r. Toxicology. France.
 

Four Large White e5 ptrit-c were used
pii.L D'al;eaveragirg 50 kg live wt., 
o 


to estimate the effects of incur;crtirg ,' into the diet on the 
motility of tLe anal I inttie- and thet a'parLr t diges0tibility in the 
distal small ir.tenotine. Two of tie ;ag , fitted with c-,rcniccl electiodes 
implanted at 7 sites a]lor, the anall1nt,:tr n, weA, u -cd to study the 
motility pattcr . of myrelectric rigrt ir., liao i r, ir.catoon of 
seripurified diets inieiiditrg 72.11 pervnt Cf or c &.2 prcent purified
 
maize starch. Each diet contained 16 total CI, rly supplied ty
terctr.t. I. 
fish meal. Farallel to that, a cc.rer l :tanrd ciet iratuding 30dr 
percent CI!was ttsted in tl.. si.r;e ' . T1, other 2 pigs,: !.o ition'. 
subjectes to an ileo-coclic postvalvuiar f: tultiot, ,-rc ,!',:in a 
qualitative and quautit.ative study of digu:,t colectud as the ilec-caeco
colic junction after intaku of serlipurified diet containing C. The 
results were compared with those jreviously oLtained with a diet based on 
purified maize starch. The aisunts of frcoal, and dry matter collectEd in Iie 
(is l small intes:tine were, resp., 2.5 ard 1.7 tizmvelarger wit. the 
.-emipurified cansava diet than with the maiz( Ltarch diet. The D ' ontent 
of digests averaged only 7 percent for t~u aa sava dirt vs. 11 [j:rcent for 
the maize diet. The ileal afrarent digestibility of tch i,-c su. otal 
for the 2 diet., while tl.c-eof MU anr N were highly rejuced (78 force-nt 
for cassava vs. 87 ;ercert fcr- rmrze). The motility patte:rn of ryoele.ctri,: 
complexes was almo:t mairtaied with thenipur-ified ca.sava diet; 
however, cs.e irpo tcnt cange- it,the characteristics of the crEieyes may 
be directly related with the incr-ast: ir,the vol. of the mort fluid sassava 
digesta. The rise in the levl cf r~t,, when foeding the ztzrndard diet 
'ggravated these effect., and led to a 'rue di.siturbarce of th motility 
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pattern. These observations can be associated with the pre~sr, no in CM ofalmost 5 percent simple carbohydrates liable to be responsiue for theafflux of water towards the intestinal lumen and thus for the motilitychanges; furthermore, the presence of 
phenol compounds and tannins is
likely rsponsible for the reduced ileal 
most
 

digestibility 
of D and U. Thesefeatures in connection with the irregular qualitative characteristics of
the raw materials may lead to pathological situations such theas recurrent 
diarrhea syndrome. (AS)
 

0518
27642 OBIOHA, F.C. ; UJOII, S.C.; OKORO, E.O. ; OZIGBU, D. 1985. The completesubstitution of cassava peel meal for maize in pig grower-finisher rations.Nutrition Reports International 31() :35-41. En., Sum. En., 8 Ref. (Dept.of Animal Science, Univ. of Nigeria, Usukka, Nigeria] 

Cassava. Animal nutrition. Feeds and feeding. Cassava peel meal. Diets.Swine. Laboratory animals. Maize. }(CNicontent. Substitu ,es. Nigeria. 

Five isocaloric and isonitroenous pig grower-finisher liets, in whichmaize was progressively replaced by processed cassava 6:eel (CPtI) fromto 0 percent of the whole diet, were fed to 30 piLs averaging 22.50 
60 

plus orminus 3.82 kg until slaughter wt. of 38.80 plus or rinus 7.4111 kg. There wasa progressive decline in av. daily gain, feed efficiency, and PER from thezero CPM ration to the zero maize ration, [ut tne-e comparisons were notsignificant. The control ration was, however,. irferior to the zero malzeration in dressing percentage and back fat thickres:s. Fer cent liver wt.,heart wt., and spleen wt. were slightly higher in the CPI- diets than in the 
control diet. (AS) 

27599 TEWE, 
0519

0.0.; IIAINER, J.H. 1980. Cyanide, protein and iodine
interactions in 
 the performance, metatoli-m and patholoy of pigs. Researchin Veterinary Science 29:271-276. En.. -un. En., 17 Ref., Ii. [Dept. of
Animal Science, Univ. of Ibadan, Ibadan, Nigeria) 

Cassava. Cyanides. CN. Iodine. Protein. Arnmal phyniology. Endemic goitre.Diets. Dietary value. Laboratory animala . Swine. Animal health. Nigeria. 

Performance and metabolic and lathoogicsl chan*e,. werf evaluated in 48growing pigs fed different level of dietary jrotein, cyanide, and I.Protein deficiency reduced urinary I excretion and the -ertx; corcn, ofprotein, prctein-bUnd I, and SCN. It also rediaced liver rhodaneze activityand caused a decreasle in urirary ZCN excretion that waa: not :ignificant.Dietary cyanide increased urinary Ct: and I excretion and s erunr SCII concrs.while the basal diet reduced urinary I excretion and ,erul;l protein-bcund I.Pathological studies showed that cyanide treatme:nt had no marked effect or,the microanatomy of the tins.sre examined. Dietary protein deficiencycaused histological changes in the thyroid gland and bone which sugLested adecline in metabolic activity. I deficiercy caused lyperplastic goitre ir,
the exptl. animal,-. (AS) 

27654 WU, J.F. ; HUANG, 0520
M.D. ; CHEN, S.Y. 1985. (Effect of dietary s-weetpotato chips, cassava chip, and ca's:avoc;=jace on rutritiona] value forgrowing pigs). Journal of the Agricultural Association of China 131 :49-55.

Ch., Sum. Ch., En., 1;Ref. 

Cas.sava. Cas.sava productsr. Digestibility. Diets. l!utrittve value. China. 

NIne crossbred gilt:; averaging 35 kg were used to determine apparentdigestibilities, energi and N metabolism of diets containing (1) sweet 
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potato chips, (2) cassava chips, and (3) cassava pomace. Apparent DF and energy digestibilities of diets 1 and 2 were significantly higher than
those of diet 3. Apparent N digestibility of diet 2 was significantly

higher than those of diets 1 and 3, but differences were not significant
between diets I and 3. Apparent cell wall, acid detergent fiber, andhenicellulose diLestibilities of diet 3 were significantly lower than thoseof diets 1 and 2 due to its high content of acid detergent fiber.Digestible energy and ME for diet 3 were significantly lower than for diets1 and 2. The excretion of fecal V for diet 3 wa-s significantly higher thanfor diet 2, but urinary N escreted for diet 3 was lower, than for diet 2. Nretention showed no significant difference between dietary treatments. 
Based on these results, nutritive values of diet 3 were slightly lower than
those of diet- 2 or 1. Although cassava pomace contained higher percentageof cell wall, most of them could bc utilized by Lvowing pigs. (AS) See 
also 0401 0506 0507 0508 0534 

H04 IICN Toxicity and Detoxification
 

0521
27697 DUFOUR, D.l. 1985. The effectiveness of a traditionil processing
technique in reducing the toxicity of ranioc. Loulder, University ofColorado. DepartErent of Anthropology. 14 p. En., Il. Paper pres-ented at the1985 Annual Meetings of the, America.n Anthropological Aisociation in 
Washington. D.C.. 

Cassava. Processing. PC(Icontent. Detoxification processes. Technology. 
Colombia.
 

The results of a pilot project that attemptet: to ass:ess the effectivenessof the processing tecbrology, used by the Tukanoan Indians; in the Northwest
Amazon (Yapu, Vaupes, Colombia) in reducing the toxicity of cassava, are
presented. Tukanoan 
 Indiars cultivate over 40 cassava var. of which theyprefer the toxic ones that are processed for consunption. The total

cyanide content estimated 
 for raw peeled rootsi was approx. 700 ppa.. Thetraditional processing technique (peeling, washing, grating, and separation
into liquids, starch, and fiber) and cooking reduced cyanide contert from
2000 ppm to 19 ppau in the boiled juice anrd 10 pr. in thte hrad. Thus, the
technique proved effective 
to reduce cassava toxicity. (CAT,
 

28600 EZEALA, D.O.; OFORO, 
02P 

N. 190b. Processing techniques and hydrocyanicacid content of' cassava-based human foodstuffs in Nigeria. Journal of FoodBiochemistry 10(2):125-132. En.. Sum. En., 16 Ref. [Dept. of Botany, Univ.
of Port Harcourt, P.M.B. 5323, Port Harcourt, Nigeria) 

Cassava. HCN content. Food products. Garn. Foofoo. Processed products.
Cassava chips. Nigeria. 

The HCN content of peeled cassava tubers from various localities in easternNigeria (major cassava growing and consuming area) varied from 26.0 plus or
minus 1.6 to 38.0 plus or minus 2.6 mg/i00 g fresh wt. There was nocorrelation between the cyanide contents of cassava tubers and locality.Processing the tubers with the highest cyanide content into different formsof cassava-based foodstuffs (gri, fufu, cassava cake, and cassava chipsfor cassava salad) consumed in Nigeria resulted in an undetectable amountof cyanide. It is concluded that these cassava-based foodstuffs are freefrom cyanide toxication. and the incidence of ataxic neuropathy associated 
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with prolonged consumption of cassava as a result of its cyanide content 
is not due to prolonged consumption of processed cassava products. (AS) 
See also 0504 0507 0512 0516 0519 

GO PROCESSING, PRODUCTS AND USES
 

0523

28578 BA'I, S.; GHAZALI, H.M. 1986. Production of cassava syrup with 
glucoamylase immobilised to acid-washed charcoal. Pertanika 9(l):125-129.
 
En., Sum. Mal., En., 15 Ref., Il. [Dept. of Food Science, Faculty of Food 
Science & Technology, Universiti Pertanian Malaysia, 43400 Serdang,
 
Selangor, Malaysia]
 

Cassava. Cassava syrup. Cassava starch. Glucoamylase. Industrial starches. 
Industrial microbiology. Cassava products. Malaysia.
 

Glucoamylase immobilized to acid-washed animal charcoal 
was used for
 
saccharification of liquefied cassava starch. A 7 dextrose equivalent

liquefied cassava starch 
solution (30 percent total dry substance) was 
converted to a 69 dextrcse equivalent cassava syrup when fed at a flow rate 
of 1.0 ml/mmn into a packed-bed column reactor of immobilized glucoamylase.
 
The relationship between flow rate and 
extent of saccharification was
 
asymptotic. Much of the brown color developed during liquefaction of the
 
nubstrate was removed at low flow rates. (AS)
 

0524 
28123 LEMAIRE, H. 1986. Production of ethyl alcohol from cassava starch; a 
project work in chemistry. Ghana, University of Cape Coast. 35p. En., Sum. 
En., 36 Ref., Il. 

Cassava. Ethanol. Industrial starches. Laboratory experiments. Hydrolysis.
 
Fermentation. Biochemistry. Cassava starch. Ghana.
 

The methods used in the conversion of cassava starch to glucose and its 
subsequent conversion to ethyl alcohol were studied, and a lab.-scale
 
production procedure was devised. The effect of various factors (base and 
mineral acid used in hydrolysis) on the yield of ethyl alcohol was studied.
 
Results indicated that yields of ethyl alcohol from hydrolysates of HCl
 
were higher than yields from H2S014 hydrolysates. Likewise, yields from
 
hydrolysates with pHs adjusted with CaCO3 prior to fermentation were higher
than yields from hydrolysates with pHs adjusted with Na2C03. Furthermore, 
the addition of Pasteur salt solution slightly increased the yield from
 
hydrolysates with pHs adjusted with CaC03 and 
considerably decreased the
 
yield from hydrolysates with pHs adjusted with Na2CO3. (AS)
 

0525
 
27807 OKAPOR, N.; EJI0FOR, M.A.N. 1985. The linamarase of Leuconostoc 
mesenteroides: production, isolation and some properties. Journal of the 
Science of Food and Agriculture 36(8):669-678. En., Sum. En., 16 Ref., Il. 
[Dept. of Industrial Mic-obiclogy, Anambra State Uriv. of Technology, 
P.M.B. 5025, Awka, Nigeria] 

Cassava. Linamarase. Linamarin. industrial microbiology. HCN. Hydrolysis. 
Leuconostoc mesenteroides. Biochemistry. Nigeria.
 

Leuconostoc mesenteroides was found to produce highly active linamarase 
when linamarin was incorporated in its growth med.ium. The enzyme was 
isolated from the bacterium and partially purified using 
diethylaminoethyl (DEAE) csllulose. Its activity was measured 
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spectro photometrically using linamarin extract from cassava tissues. This 
yielded 62.2 mg cyanide/g of linamarin. A study of some of its properties 
showed it was active in the temp. range of -10 to +45 degrees Celsius, with
 
an optimum at 29 plus or minus 2 degrees Celsius. Activity was observed
 
over a wide pH range, 4.0-8.0, with optimum at 6.0-6.5. Its pH of
 
stability was 5.5-7.5, while above pH 8.0 there was a rapid loss of
 
activity. Incubating the enzyme at 50 degrees Celsius led to loss of over
 
90 percent of its activity within 18 min. The optimal substrate concn. wa.i
 
0.15-0.20 mg/ml. Whereas above 0.25 mg/ml there was no observable increase 
in activity, loss of activity became more pronounced below 0.10 mg/ml of
 
substrate. (AS)
 

0526
 
28595 SHAMALA, T. R.; SREEKANTIAH, K. R. 1986. Saccharification of tapioca 
starch residue with a multienzyme preparation of Aspergillus Ustus.
 
Starch/Starke 38(12):428-1132. En., Sum. En., De., 8 Ref. (Discipline of 
Microbiology & Sanitation. Central Food Technological Research Inst., 
Mysore-570013, India]
 

Cassava. Arpergillus. Enzymes. Molds. Fermentation. Hydrolysis. lndustrial 
starches. Industrial microbiology. Saccharomyces cerevisiae. India. 

An enzyme preparation obtained by cultivating Aspergillus ustus on rice 
straw-wheat bran mixture (7:3) had cellulase, D-xylanase, alpha-amylase, 
beta-D-glucosidase, amyloglucosidase, and pectinase activities. Used at a 2 
percent level with cassava starch residue (CSR) slurry gelatinized at 80
 
degrees Celsius or pressure cooked, it yielded 45-60 percent reducing sugar 
and degradad 52-65 percent of the fiber material. When saccharification was 
enhanced (72 percent), fibbr degradation (75 percent) could be achieved by 
pretreating the substrate with mineral acid. Fermentation of the 
hydrolysates with Saccharomyces cerevisiae produced 29-36 ml alcohol/100 g 
of sun-dried CSR. Data are presented on CSR hydrolysis by alpha-amylase and 
amyloglucosidase, A. ustus enzyme preparation individually and in 
combination with amyloglueosidase, in acid pretreated or untreated CSR. 
(AS) See also 0615 

101 Cassava Starch and Its Properties
 

0527
 
29020 FUJIMOTO, S.; TOMINAGA, T.; SUGANUMA, T. ; NAGAHAMA, T. 1985. 
(Starches in China. 1. Some starches on the market). Bullctin of the 
Faculty of Agriculture, Kagoshima University no.35:55-63. Ja., Sum. En., 40 
Ref., II. 

Cassava. Composition. Industrial starches. Cassava starch. Food products. 
China.
 

T:;n types of starches produced in China and sold in the local markets in
 
China and some Chinese towns in Japan were examined for general properties 
such as granule size and shape, X-ray diffraction pattern, I coloration, 
swelling power, solubility, and amylographic characteristics. The starches 
of kudzu vine, edible canna, and cassava showed typical characteristics.
 
Several of the samples sold had labels indicating another type of starch
 
than the real one: 1 of sorghum starch was labeled sweet potato starch and 
another labeled mung bean starch was cassava starch. Lotus root starch and 
cassava starch had similar I coloration spectrums. (AS (extract)) 
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052829032 KOBA, Y. ; FEROZA, B. ; FUJIO, Y. ; UEDA, S. 1986. Preparation of kojifrom corn hulls for alcoholic fermentation without cooking. Journal of
Fermentation Technology 64(2) :175-178. En., Sum. En., 8 Ref., Ii. (Dept. ofFood Science & Technology, Faculty of Agriculture, Kyushu Univ., Hakozaki,
Higashi-ku, Fukuoka 812, Japan] 

Cassava. Food products. Industrial starches. Alcohol. Biochemistry.

Fermented products. Japan. 

Maize hulls, the outer peel covering the maize grain, were used for'preparation of koji, which was applied to alcoholic fermentation without

cooking of raw starchy materials. Maize 
 hull koji had lower saccharifyingpower, apha-amylase, CMCase, and xylanase than wheat bran koji, buthigher protease and pectinase activities. Its alcoholic fermentations of
 cassava starch and sweet potato were also superior to those of wheat brankoji: maize hull koji gave 10.3 percent (vol./vol.) of alcohol with 93.0
percent yield from 20 g of cassava starch, while wheat bran koji gave 9.4 
percent (vol./vol.) of alcohol with 90.4 percent yield. (AS)
 

0529
28199 HOORTHnY,S.N. ; RAMAIUJAM, T. 1986. Variation in properties of starch
in cassava varieties in relation to age of the crop. Starch/Starke

38(2) :58-61. En., Sum. En., De., 15 Ref., Ii. [Central Tuber Crcps Research
Inst., Sreekaryam, Trivandrum 695017, India] 

Cassava. Starch content. Cultivars. Growth. Maturation. Develoaluental
 
stages. India.
 

Cassava starch, extracted from 6 var. (H 97, H 165, H 226, H 1687, H 2304,and M14) at differenL periods of growth, wat examined for variousphysicochmnical properties: granule size, reducing value, swelling vol.,
swelling power, and amylose conterpt. The Vranule 
 size increased in all thevar. up to 6 mo. after' tuber initiation and thereafter remained almost
constant. The amylose content and reducing values did not vary much atdifferent stales of growth. The swelling vol. and swelling power of starchshowed large variation.; particulArly after 10 mo. Such changes of 4 val'.were not noticed in other' var. ,.ssociative binding forces of starchmolecules largely determine the stability characteristics of starch under
varied envirorlental conditions. (AS) 

053029025 CDOZ, T.O. ; bORE, R.O. ; AKARANTA, 0. ; HART, A.E. 1986. Usingcarboxymethylated cam:ava (Vanihot) wastes a- thickeners for latex paint.Carbohydrate Polymers 6(4):2119-256. En., 
Sum. En., 7 Ref. [Dept. of Applied
Chemistry, Univ. of Port Harcow't, Port HarcoLrt, Nigeria] 

Cassava. Waste utilization. Industrial starches. Nigeria. 

C514carboxymethylated to 
a degree of substitution in the range of 0.42-0.61
have been prepared and used as thickening agents for the formulation ofwater-based latex paints. It 
was found that paint thickened with cassava
waste-based sodium carboxymethyl starch acquired a mechanical strength anddrying time comparable with paint formulated with the commercial grade
thickeners such as Tyluse and llatrosol. (A) 

0531
27698 SA[iII4IANO, N.S. 1985. Effects of different additives on thephysicochemical properties of some 
starches. Thesis. Mag.Sc. College,
Laguna, University of the Philippines at Los Bafios. 117p. En., Sum. En., 70 
Ref., Il. 
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Cassava. Cassava starch. Industrial starches. Preservatives.
aelatinization. Viscosity. Aluminum sulphate. England. 

Basic information is provided on how mung bean, maize, and cassava starcheswill behave in the presence of additives. Possible applications in food
systems are indicated. Effects of 0.25 and 1.00 percent coron. of alum,sodium tripolyphosphate, urea, and noodle improver on the viscosity,swelling power and solubility, gel consistency, degree of gelatinizatiomgel strength, and degree of syneresis of mung bean, maize, and cassavastarches were determined. Viscosity of the 3 starches was significantlydecreased by all additives at both concn. ; however, that of mung
starch was increased by urea and 
bean
 

noodle improver. Swelling power of allstarches was decreased by alum at the lower pasting temp. but was increasedat 80 degrees Celsius and higher. Sodium tripolyphosphate decreased the
swelling power of mung bean and cassava starches while it had the sameeffect as alum on maize starch. Urea and noodle improver significantly
increased the swelling power of mung bean starch but had no 
significant
effect on the swelling of maize and cassava starches. The solubilitypatterns of all starches were significantly increased by all additives
except the noodle improver. Increasing conen. 
 of additives from 
 0.25 to
1.00 percent gave variable results for gel consistency of starches, exceptfor sodium tripolyphosphate which decreajed the gel consistency of all
starches. Degree of gelatinization of cassava starch was decreased by alumand sodium tripolyphosphate while urea and noddle improver increased it.Hardness and viscosity of cassava starch gels were not significantly
affected by all additives, except for the increase 
 caused by 1.00 percent
alum. Cassava starch gels did not exhibit any syneresis. (AS (extract))
 

28573 TREGUBOV, N.N. ; 
0532

PAVLOVSKAYA, 0.E.; TOBISH, U. 1984. (Characteristicsof extruded 
cassava starch). Sakharnaya Promyshlennost' no.7:56-59. Ru., 
3
 
Ref., 11. 

Cassava. Cassava starch. Industrial starches. Food products. Human 
nutrition. Diets. Processing. URSS.
 

Conditions of cassava starch extrusion considerably affect the dynamicviscosity of the extruded product. With higher water content in the rawmaterial the viscosity increased; viscosity dropped with increasedprocessing temp. and higher frequency of extruder worm rotation. Dynamicviscosity of extrudates was 4.0-4.5 times lower than that of raw starch.Solubility and water binding capacity of cassava starch extrudatesincreased when higher temp. prevailed in initial water dispersions of thestarch. The extrudates were readily attacked by amylase and had highmaltose contents, which improved their food value. No mono anddisaccharides were formed on cassava extrusion, and chromatographyindicated that a change of intermolecular linkages of polysaccharide chains
occurred. (Food Science and Technology Abstracts) See also 0400 0529
 

102 Uses, Industrialization, Processing and Storage
 

0533
28574 KAWABATA, A. ; SAWAYAMA, S. ; ROSARIO, R.R. DEL; NOE., H.G. 1986.Effect of storage and heat 
treatments on the sugar constituents in cassava
and yambean roots. Journal of the Japanese Society for Food ScienceTechnology 33(6) :441-44I9. En., Sum. En., 
and 

Ja., 17 Ref., Ii. [Dept. ofNutritiom Faculty of Agriculture, Tokyo Univ. of Agriculture, 1-I-1,

Sakuragaoka, Setagaya-ku, Tokyo 156, Japan]
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Cassava. Roots. Storage. Sugar content. Fructose. Glucose. Linamarin. 
Deterioration. Japan. 

The effects of storage and heat treatments on the sugar constituents of 
cassava and yambean (Pachyrhizus erosus) roots were investigated using high 
performance liquid chromatography. Essentially, the total sugar content 
increased during the 1st 1 or 2 wk. of any 18- to 28-day storage period. 
Also, the ratios of fructose and glucose to total sugar content increased,
 
while the ratios of sucrose and inositol decreased. The linamarin content 
increased markedly in the Ist 7 days, and continued to increase for 
several additional days; then it graduall declined and almost disappeared 
before decay. In yambean root, the 3 sugars of glucose, fructose, and 
sucrose were found. Although heat treatments by bciling, roasting, and 
drying all tended to increase the total scgar content of these roots, the 
linamarin content of cassava roots and of finely chopped cassava leaves 
showed a significant tendency to decrease by such treatments. The changes 
in the constituent pectic substances of these roots were also studied. 
Finally, the changrs in appearance occurring in cassava root tissue during 
storage and heat treatment were observed with a scanning electron 
microscope. (AS)
 

0534 
28313 MATTEI, R. 1984. Sun-drying of cassava for animal feed: a processing 
system for Fiji. Suva, Fiji, Food and Ag'iculture Organisation of the 
United Nations, RAS/83/O01. Field Docunent 3. 45p. En., Sum. En., 21 Ref., 
I1.
 

Cassava. Solar drying. Animal nutrition. Feeds and feeding. Industrial 
machinery. Storage. Costs. Income. Labor. Fiji. 

A system of producing dry cassava chips for' use as a cereal substitute in
 
animal feeding, developed at Koronivia Research Station (Suva, Fiji), is 
described. The equipment consists of a chipping machine having an output of 
1 t/h, a washing-peeling machine made from locally available materials, 
and 410 drying trays having a total area of 200 square meters. During 
unfavorable weather the drying trays are stacked under 8 portable covers.
 
The use of cassava in animal feeding, quality standards, and storage 
requirements for cassava chips are discussed, together with projected 
economic returns to cassava producers, producer-processors, and full-time 
processors. Although the drying capacity of the equipment varies 
throughout the year depending on weather conditions, annual drying capacity 
of 120 t of chips (equivalent to 300 t of fresh cassava) is expected.
 
Detailed instructions on the manufacture of the equipment are included in 
the appendices. (AS (extract))
 

0535
 
29005 CNAYEMI, 0. 1985. Sensory texture profile of African foods made from 
yam and cassava. Journal of Text.ur' Studies 16(3):263-269. En., Sum. En., 
16 Ref. [Dept. of Food Science & Technology, Univ. of Ife, Ile-Ife, 
Nigeria] 

Cassava. Food products. 3ari. Cassava flour. Industrialization. Industrial 
machinery. Nigeria. 

Textural characteristics of African foods made from yam and cassava (gari 
and flour) were characterized by sensory profile techniques. ?roducts with 
identical processing techniques reconstituted to the same MC showed similar 
characteristics of firmness, adhesiveness, and ease of working to a
 
spherical mass. The important attributes of smoothness, springiness or 
bounciness, and ease of swallowing without mouth coating were common to all 
products and are good measures of overall acceptability. This method is 
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simple and provides a method of quality control that nould be used by
 
industrial manufacturers of these products. (AS)
 

0536 
28370 ONWUEME, I.C. 1981. A delivery system for cassava in Nigeria -- a 
keynote address. In NAFPP National Cassava Workshop, 5th., Umudike, 
Nigeria, 1981. Proceedings. Umudike, National Root Crops Research 
Institute. National Cassava Centre. pp.3-7. En., 1 Ref. 

Cassava. liar-vesting. Peeling. Rasping. Small-scale processing. Postharvest 
technology. Marketing. Kpokpo gari. Nigeria. 

A delivery system for cassava in Nigeria is proposed in an attempt to solve
 
the cassava root supply problems of Nigerian processing factories. Cassava 
is hand harvested and peeled by thu farmer and his family, and then 
delivered to the village, where it is grated and dewatered. The dewatered 
mash is collected by agents and taken to a central frying factory where it 
is processed into gari. Advantages and disadvantages of this system are 
discussed. (CIAT)
 

0537 
290011 POOSARAN, N. ; IEYES, R.H. ; ROGERS, P.L. 1985. Ethanol production 
from cassava starch using a highly productive strain of Zymomonas mobilis 
and Saccharomyces uvarum ATCC 26602. Biomass 7(3):171-183. En., Sum. En., 
23 Ref., 1l. [School of Biotechnology, Univ. of New South Wales, P.O. Box 
1, Kenn ington 2033, Australia] 

Cassava. Ethanol. Cassava starch. Zymomonas. Amylase. Biochemistry. 
Industrial microbiology. Fermentation. Saccharomyces. Australia. 

The liquefaction. simultaneous sacharification, and fermentation of 
ca-s3ava starch (225 g/liter glucose equivalent) were investigated to 
optimize the process. It was found that with 0.125 percent (vol./wt.) 
alpha-amylase (Termamyl) at 80 degrees Celsius an 1-h liquefaction was 
sufficient. At 35 degrees Celsius and an optimum amyloglucosidase conn. of 
0.7 percent (vol./wt.), Zymomonas mobilis ZM41had a fermentation time of 20 
h, giving 114 g ethanol/liter (95 percent of the theoretical yield on 
starch supplied). Under the same conditions, Saccharomyces uvarum ATCC 
26602 had a fermentation time of 33 h, producing 106 g ethanol/liter (a 90 
percent yield). The main factors affecting the rate of fermentation with 
varying amyloglucosidase co.non. were glucose limitation (at low 
amyloglucosidase concn.) and substrate inhibition (at high amyloglucosidase
 

concn.). (AS) See also 01103 0430 0437 01138 0439 0454 01476 0506 0510 
0521 0522 0528 0530 0531 0532 0539 05147 0569 0607 0609 0618 

103 Industrial Microbiology
 

0538 
26828 MABESA, R. C. ; VILLARALVO, J. A.; MELENDRES, R.R. 1984. Isolatio., 
screening and identification of fungi for protein enrichment of root axnd 
tuber crops. Philippine Agriculturist 67(1) :9-16. En., Sum. En., 11 Ref. 
(Inst. of Food Science & Technology, College of Agriculture, Univ. cf the 
Philippines at Los Bafos, College, Laguna, Philippines] 

Cassava. Aspergillus. Protein enr:ichment. Fermentatiun. Sugar content. 
Cassava chips. Biochemistry. Philippines. 

Molds growing in decaying root end tuber crops such as cassava, sweet 
potato, gabi, potato, and giant swamp taro (Cryptosperma chamissomis) were
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isoLated and screened 
from 

for protein production. At least 3 promising strainseach crop were selected for identification. Isolates from cassavapossessed the characteristics of Aspergillus flavus, A. sulphureus, and
Penicillium simplicissinum. Fermentationwith fungi considerably increasedthe original protein content of the root crops. Fungi with the highestnmylolytic activity gave the highest protein yield in the product. 'AS
 
(extract))
 

0539
28576 RUBIO0, S. I. ; SANCHEZ, P.C. ; ESCUETA, E. E. 1984. Fungal proteinproduction using cassava (Manjhot esculenta Crantz) flour as substrate. 1.Isolation, 'screening and identification. Philippine Agriculturist
67(2):201-208. En.. Sum. En., 14 Ref. 

Cassava. Industrial microbiology. Isolation. Aspergillus. Molds. Proteins. 
Cassava flour. Philippines.
 

Fungal isolates were collected from rotten cassava and bu.od (rice wine
starter) and 2 identified strains each of Aspergillus oryzae and A. awamori
were screened for protein production. Of the 39 
isolates screened, 12 had
over 43 percent carbohyd.ate conversion efficiency and were consideredhave a good potential for biomass to
production. A 2nd screening was done forthese 12 isolates, using 5 different nutrient media, and 4 isolates were
selected. Two of the isolates were from A. awamori, while 2 others (BU2 andSt3) were from A. japonicus and A. petrakii, resp. (AS) See also 0400 

0527 0528 0537
 

JO0 ECONOMICS AND DEVELOPMAENT 

0540
28390 ADEYEMO, A. 1981. Oyo State. In VAFPP National Cassava Workshop,5th., Umudike, Nigeria, 1981. Proceedings. Umudike, National Root CropsResearch Institute. National Cassava Centre. pp.175-181. En. 

Cas.-va. Adaptation. Technology transfer. Cassava programs. Planting.Cultiva.9. Fertilizers. Propagation. Seed. Nigeria. 

The 1980 annual report of the NAFPP (National Accelerated Food Production
Programme) in the state of Oyo, Nigeria, is presented. Cassava var. andfertilizer minikit trials, farmer integration into cooperatives, field
days, training anu seed multiplication activities, and 
 agroservice centerdevelopment are reported. 
 Cassava var. 30572 was outstanding. Constraints
to planned trials and to increased cassava production are briefly
discusseo. Plans for 1981 are indicated as well as financial requirements. 
(CIAT)
 

054128506 AKINPELU, M. 1982. Encourage cassava production and enhanceagriculture. NigeriaIn NAFPP National Cassava Workshop, 6th., Umudike, Nigeria,
1982. Proceedings. Umudike, National Root Crops Research Institute. 
National Cassava Centre. pp.54-59 
En.
 

Casrava. Socioeconomic aspects. Development. Nigeria. 

Problems faced by idigerian cassava growers are listed and briefly
discussed; possible solutions to them are proposcd. These prcblems involvemachinery for land preparation, agricultural credits and inputs, extensionservices, cassava diseases and pests, rural development, the National Seed 
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Service, marketing, cassava multiplication and distribution through RiverBasin Development authorities. (CIAT)
 

054228389 AKINRELERE, J.O. 1981. Ondo State. In NAFPP NationalWorkshop, 5th., Umudike, Nigeria, 1981. 
Cassava 

Proceedings. Umudike, National RootCrops Research Institute. National Cassava Centre. pp.169-17,. En.
 

Cassavai. Cassava programs. Productivity. Maize. Intercropping.Propagation. Cultivars. Seed.Adaptation. Fertilizers. Nigeria. 

The 1960 annual report of the NAFPp (National Accelerated Food Production
Programme) in the state of Ondo, Nigeria, is presented. Seedmultiplication activities and 
!assava/maize trials during 1979 and 1980 are
reported. Yield datc. are reported for only 6 of 15 exptl. stations;fertilized plots yielded higher than unfertilized plots. Constraints to
research activities are discussed. The current situation of the trials is
briefly analyzed. (CIAT)
 

054328505 ANUEBUNWA, F.O. 1982. Evaluation of farmer adoption of NationalAccelerated Food Produc .on Project (cassava/maize) packagerecommendations. In NAFPP National Cassava Workshop 6th., Umudike,
Nigeria, 1982. Proceedings. Umudike, National Root 
 Crops ResearchInstitute. National Cassa-,a Centre. pp.36-53. En., Sum. En., 5 Ref. 
Cassava. 3ocioeconomic aspects. Development. Technology transfer.
Statistical data. Nigeria. 

The results of a survey among NAFPP (National Accelerated Food ProductionProgramme) cassava/maize farmers in 5 participatingRiver.a, 2endel, states (Imo, Anambra,and Ordo) are presented to identify key constraints to
technol.i' transfer and adoption. A high degree of awareness of the NAFPPcassava/r aize improved technology package was achieved. All components ofthe package reached the trial stage of 
the adoption process; most farmers
adopted improved cassava and maize var. 
as well as fertilizers.
important factors limiting farmer adoption were 
The most
 

the untimely supply of
improved cassava planting material, maize seeds, fertilizers, andpesticides as well as the increased labor costs for ridging, lack of
credit, and storage and marketing problems. (CIAT)
 

28175 AZIH, V.A. 05441979. Essential features oi' cassava variety and fertilizerminikit trials demoistrations and production. Umudike, Nigeria, National
Root Crops Research Institute. 14p. En., 3 Ref. Paper presented at the 3rd
NAFPP National Cassava Workshop, Umudike, 1979.
 

Cassava. Technology transfer. Cultivars. Fertilizers. Planting. Spacing.
Intercropping. Maize. Cultivation. Technolugical package. N. P. K. S.
Nigeria. 

The procedures used to conduct v'.r. and fertilizer trials, demonstrations,and om'ercia'.-cale production field tents, in a joint effort
re3earchers and between
cassava farmers, are described. The essential ingredientof trials and demostrations is that farmers are fully involved in thewhole process of field operations, var. identification, and fertilizer rateselention for their own environments. 
Criteria for selecting suitable
sites snd farmers for trials and demonstrations are given. 
This
w9ethodology is primarily designed to accelerate farmer 
 adoption of
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researchers with a unilue opportunity to 

extension workers, and consumers. 
improved technology and provide 

get th. necessary feedback from farmers, 

(CIAT)
 

0545
 

28346 BARTLETT, C.D.S.; IKEORGU, J.E. 1980. A review of minikits and of
 

for cassava production. In NAFPPthe economics of recommended practices 
Nigeria, 1980. Proceedings.National Cassava Workshop, 4th., Umudike, 

Root Crops Research Institute. National Cassava Centre. 

pp.32-34. En. 
Umudike, National 

Cassava. Development costs. Production. Technology transfer. Nigeria. 

surveys and theRecommendations on the introduction of socioeconomic 

modification of cassava minikit trials and production kits are given, based 

on the type of information feedback from participant farmers. Socioeconomic
 

yield more important information on innovationssurveys cnd zonal trials 
On the other hand, minikit trials should be modified as
than minikits. 


fcllows: var. minikits should continue but more information should be 

farmers' likes and dislikes; fertilizer, herbicide, andgathered on 
planting method minikits should be discontinued; production kits should
 

continue but, more informatio gathered on farmers' likes and dislikes of
 

new method; less emphasis shu."id be given to yield data from minikits and
 

production kits. (CIAT)
 

0546
 

28537 BENNISON, H. 1987. 
Cassava. Its developing importance. Courier
 

no.101:69-71. En., Sum. En., 11. 

Cassava programs. Ecosystems. Cultivation. History. Food security.Cassava. 
Plant breeding. Africa.
 

The factors that have contributed to the increasing importance of cassava
 

century, especially in
in the tropics as a staple food crop during this 

Africa where it has substituted other root crops and cereals, are
 
its steady
discussed. Attributes of cassava, attractive to the farmer, are 


seazons, drought tolerance, and ability toincrement in yield over several 

grew under a wide range of soil fertility conditions. Breeding efforts 
in
 

Africa over the last years are mentioned, especially regarding resistance
 
and the green spider
to mosaic, CBB, and biological control of mealybugs 


mite, major cassava pests in the region. (CIAT)
 

0547
 

26138 BEST, R., ed. 1984. Plan piloto para el desarrollo agro-industrial 

cultivo de la yuca en algunos departamentos de la Costa Atlintica de
del 

Colombia. (Pilot plan for the agroindustrial development of cassava in some 

departments of the Colombian Atlantic Coast). Tercer informe junio 1983-


Junio 1984. Cali, Colombia, Centre Internacional de Agricultura Tropical.
 
Sum. Es. [C- T, Apartado Atreo
Proyecto Cooperativo DRI-CIAT. 135p. Es., 


6713, Cali, Colombia'
 

Cassava programs. Develonental research.Cassava. Production. Processing. 
Technology evaluation. Socioeconomic aspects. Cosnts. Prices. Trade. Drying.
 

Labor. Cultivation. Cultivars. Root productivity. Land use. Colombia.
 

The Ist yr of operation (1983-84) of 6 cassava natural drying plants,
 

established in some departments 
of the Colombian Atlantic Coast as a result 

of the successful operation of the Betulia pilot plant (Sucre) established
 

prodiction and commercializationin 1981, is reported. Under the present 

cassava proved to be an
conditions, the natural drying process of 

it was sensitiveeconomically profitable activity in the region; however, 
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to fresh root price and the degree of drying plant occupation. The major

constraint to increased 
cassava yields is the lack of programs to produce
healthy seed. In regional trials, var. CM 681-2, V Col 22, and M Col 1505
performed similarly or superior to the local var. Venezolana. Studies
 
conducted on agricultural production and marIeting in the rerion 
indicated
 
that adequate conditions exist for cassava aro-industrialization,
 
especially because of the stagnation of cereal grain production for the
animal feed industry and, on the other hand, the reduced demand of fresh 
roots. Ten new drying plants (3 in C6rdcba, 2 in Sucre, I in Bolivar, 2 inAtl.ntico, 2 in Magdalena, and I in Cesar) will be established in tUe
 
second semester of 1984. (CIAT)
 

C5'48
28301 BOSTER, J.-. 1986. Exchange of varieties and information between
 
Aguaruna manioc cultivators. 
 American Anthropologist 88(2):1128-436. En., 38 
Ref.
 

Cassava. Socioeconomic aspects. Technology transfer. Women. Developmental
 
research. Peru.
 

The implications of the finding that consensus reflects knowledge and that 
the approach to the consensus depends or, motivation, ability, and
 
opportunities to learn, 
 is explored by exaining the social correlates of
the pattern of agreement between Aguaruna Jivaro (livin, in the Amazon 
basin in northern Peru) in their identification of cassava variables. Three 
types of links between people are compared: agreement in cassava 
identification, exchange of cassava var., and kinship. Cassava var.
 
identification expt. were conducted 
 and 70 Aguaruna women were interviewed 
to test the abovementioned finding. Further research is required. (CIAT) 

0549
 
28586 CONNOLLY. M. 1986. impact of international and national agricultural

research in Nigeria. I11'A Research Briefs 7(1) :1-3. En., 1 Ref., Il.
 

Cassava. Cultivars. Mai e. Cassava programs. Intereropping. Technology

transfer. Developmental research. Germpiasm. Disease control. 
 Cassava

African mosaic virus. Cassava bacterial blight. .ite control. Monorychllus
 
tanajos. Phenacoccus manihotis. Nigeria.
 

The highlights of a study on the impact international arieutural
 
research centers have 
 made on national aoricultural research iltitutes 
and, through them, on agricultural development in Niterr. ar. reserted.
 
Regarding cassava, the International Institute 
of Tropi(cal Ajriculture
(IITA) has been the main contributor of improved germplasm, the nost
important materials of which are TMS 30572, 50395, 30555. 412025, TMS 11(20),
and 1425. Collaboration between IITA and the uaticnal agricultural
research centers has resulted in the control of major cassava diseases 
including CArD ard CBB and, more recently, pests such as the cassava
mealybug and the green spider mire. Improved cassava intercro[,ing systems
have also been developed. Small machines and information exchange arc other 
impact areas briefly discussed. (CIAT) 

0550
 
28384 EJIKEME, C.U. 1981. Iol State. In NAFPP National Cassava Workshop,
5th., Umudike, Niger.a, 1981. ProceedinEs. Umudike, National Root Crops
Research Institute. National Cassava Centre. pp. 139-149. En. 

Cassava. Cassava programs. Cultivars. Fertilizers. Seed. Development.
Socioeconcmic aspects. Pest control. Adaptation. Propagation. Productivity.
Phenacoccus manihoti. Monorychellus tanajoa. Nigeria. 
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The 1980 annual report of the NAFPP (National Accelerated Food Production 
Programm,) in the state of lino,Nigeria, is presented. Yield data are
 
reported for the 1979-80 cassava var. 
trials and fertilizer trials; main

conclusions reached are discussed. Results of seed multiplication
activities are given and training programs 
are mentioned. The role of
agroservice centers throughout the state is briefly discussed. A brief nate 
on the successful control of Phenacoccus manihoti and Mononychellus tanajoa
is presented. Funding and disposal of farmers' proJuce 
are the major

constraints. (CIAT)
 

0551

28503 ELEJE, I. 1982. An address to the 6th NAFPP National Cassava
Workshop, February 22-26, 1982. In NAFPP National Cassava Workshop, 6th.,
Umudike, Nigeria, 1982. Proceedings. Umudike, National Root Crops Research
 
Institute. National Cassava Centre. pp.17-23. En. 

Cassava. Development. Socioeconomic aspects. Nigeria. 

An overview of the objectives of the NIFPP (National Accelerated Food 
Production Programme) in Nigeria is presented, including details of the
 
strategy for increased food production and planis for cassava growers that 
will benefit from efforts that will be made 
as of 1982 to achieve the final

goal of self-sufficie y by '985. Support 6ill be provided in land
clearing and supply of mechanical aids, seed, agrochemicals, and equipment
as well as traininp. A total of 124 groups of cassava farmers will benefit
from this support that will be provided to 11 of 20 Nigerian states. (CIAT) 

0552

26502 ELEJE, I. 1982. Aricultural revclution in Nigeria; an examination of 
some angles. In NAFPi'Natioral Ca.szaa Workshop, 6tb., Urrdike, NiE.griE,
1q82. Proceedings. Umudike, Nationl Root Crops Research Institute.
 
National Cassava Centre. pp.11-iC. En.
 

Cassava. Cassava programs. foeio--conomic acpect:,. Technolog) transfer. 
Nigeria. 

Some factors hindering overall agricultural develofuent in Nigeria are
discussed and solutions to overcome then are proposed. Lack of capital and
reinvestrpent in the agricultural fector, pricing incentives for farmers,

land terure, extension and policy interactions, and government

projects/agncies 
are triefly discuss ed. (CIAT) 

0553
28371 8LEJE, I. 1981. Improvirg our food production efforts through NAFPPworkshnps. In NAFPP Nationa'. Cass;ava Workshop, 5th., Umudike, Nigeria,
1S81. Proceedings. Ucudike, National Root Crops Research Institute. 
National Cassava Centre. pp.8-12. En. 

Cassava. Cassava programs. Socioecor.snic aspects. Technology transfer. 
Development. Nigeria. 

Suggestions o, how to improve the structure and operation of the National
Accelerated Food Production Prugramrre (NAFPP) workshops in Nigeria,
including thosae dealing with casava, are given. Emphasis should be placed
or production constraints .n the areas o,' processing, storage, pricing,
marketing, and mechanization. Workshop participants should include not only
scientists but also extension agents, farwers, government agencies, and
private individuals. Extension agent training should also be improved. The
 
decisions reached in each workshop should be formally presented to top

policy makers. (CIAT)
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28507 ELUAGU, L.S. 1982. 0554The role of marketing intechnology, by farmers the adoption of the NAFPPin Imo State.
6th., Umudike, Nigeria, 1982. 

In NAFPP National Cassava Workshop,
Proceedings. Umudike, NationalResearch Institute. National Cassava Centre. 

Root Crops
pp.60-74. En., Sum. En., 10
Ref.
 

Cassava. Marketing. Technology transfer. Cassava programs. Socioeconomic 
aspects. Nigeria. 

The cassava marketing problems faced by NAFPP (National AcceleratedProduction Programme) farmers in the state of 
Food 

identified; Imo, Nigeria, wereseveral solutions are proposed. Among the general marketingproblems discussed are the lack of adequate storage facilities, poor
transportation and communication systems, price instability, shortagestalls, institutional ofbarriers, lack of information on markets,wholesalers to purchase the product and lack of 
implications at the farm gate level. Theof these factors on NAFPP technology adoption are also
discussed. (CIAT)
 

28373 EZEH, N.O.A. 1981. 0555NAFPP cassava/maize production recommendations:socio-economic survey of adopters in 4 states of Nigeria. In NAFPP National
Cassava Workshop, 5th., 

a 

Umudike, Nigeria, 1981. 
 Proceedings. Umudike,
National Root Crops Research Institute. National Cassava Centre. pp.29-55.

En., 16 Ref.
 

Cassava. Cassava programs. Technology transfer. SocioeconomicDevelopment. Statistical aspects.data. Intercropping. Maize. Income. Cultivation.
Nigeria. 

A survey was conducted among NAFPP 
Programme) 

(National Accelerated Food Proluctioncassava/maize farmers in 4 NigerianRivers, and states (Imo, Anambra,Cross River) to 
adoption. 

identify key constraints to technology 
farmers, 

Information is given regarding social characteristics ofsources of income, use of production inputsinformation, farmers' response 
and technical 

to recommended agronomic practices,production constraints, strategies
proolems. Farmers' 

for improved production, and marketingopinions on the approachtransfer are discussed. 
of NAFPP to improved technologyWhile technology transfer has proved effective,production constraints mentioned were (a) the lack of labor, capital,
fertilizers, pesticides, and marketing facilities as 
well as (b) the
incidence of insect pestz. and diseases. (CIAT)
 

28351 0556EZEH, N.O.A. 1980. Agricultural credit survey of small farmers in twovillages in Oyo State of Nigeria. In NAFPP National Cassava Workshop, 4th.,
Unudike, Nigeria, 1980. Proceedings. Umudike, National RootInstitute. National Cassava Centre. pp.67-87. En., 
Crops Research
 

Sum. En., 16 Ref.
 
Cassava. Cassava pr'gracs. Statistical data. Production. Socioeconomic 
aspects. Nigeria. 

The results of a survey of the amount,
credit for small 

use, and soirces of agriculturalfarmers in Bode and Ikonifin, Nigeria, for foodproduction (including cassava) cropare presented. Cassava ranks 2nd after yamsin percent contribution to farmer income (16.9 percent). 
 Of the loans
obtained by farmers, unfortunately none of them were from 
 institutional
sources. 
 An analysis of the destination given to the loans is presented.
Public credit institutions are recommended to
and open branches in rural areas, 
(1) expand their activities
 

(2)make timely disbursements of loans to
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farmers, and (3) remove administrative bottlenecks that limit access of 

small farmers to agricultural credit. (CIAT)
 

0557
 

28387 FATOKUN, P.A. 1981. Lagos State. In NAFPP National Cassava Workshor 

5th., Umudike, Nigeria, 1981. Proceedings. Umudike, National Root Crops
 

Research Institute. National Cassava Centre. pp. 158-166. En. 

Cassava. Climatic requirements. Cultivars. Productivity. Development. 
Adaptation. Fertilizers. Propagation. Technology transfer. Nigeria. 

The 1980 annual report of the NAFPP (NEtional Accelerated Food Production
 

Programme) in the state of Lagos, Nigeria, is presented. Var., fertilizer, 
demonstration, and multiplication trials carried out during 1979-80 are
 

briefly described. Yield results are reported for the 1980 harvests;
 

cassava var. TMX 30572, 30555, and 30211 performed exceedingly well on
 

farmers' plots. Training activities, field days, and land clearing are also
 

reported. Major csnstraints are lack of transportation facilities,
 

finaniing, delay in supply o' inputs, and shortage of personnel. Plans for
 

1981 regarding training and trials are indicated. (CIAT)
 

0558
 

27683 FEDEPACION NACIONAL DE CAFETEROS BE COLOMBIA. 1985. Yuca Chirosa
 

Armenia. (Cassava variety Chirosa Armenia). In ____ . Productos 

agricolas perecederos: bases de anAlisi, proyecciones 1986. Bogott,
 

Departamento do Mercadeo. Series de Prscsos 1984-1985. Boletin no.14. 

pp.151-154. Es., Il.
 

Cass.va. Prices. St I* i:tical data. Consumption. Colombia. 

The av. wholesale prce of cassava var. Chirosa Armenia is briefly analyzed
 

for the years 19814 and 1985 in the main Colombian consumption centers 

(BogotS, Cali, and Medellin). Speculation with cassava caused significant 
price increases, especially from Oct. 19814 through April 1985. Figures are 

given in table and graphic form per city and per month. Wholesale price 
forecasts for 1986 are also given in table and graphic form per city and
 

per month. (CIAT)
 

0559
 

27684 FEDERACION NACIONAL rE CAFETEROS DE COLOMBIA. 1985. Yuca Llanera. 
(Cassava variety Llanera). In -___. Productos agricolas perecedero.:
 

bases do an6lisiF, proyecciones 1986. Bogota, De, artamento de Mercadeco. 

Series de Pr, ,cios 1984-1985. Boletin no.14. pp.155-157. Es., I1. 

Cassava. Prices. Statistical data. Consumption. Colombia. 

The av. wholesale price of cassava var. Llanera in the market is briefly 
analyzed for the years 1984 and 1985 in its main Colombian consumption 

center (BogotA). Llaners prices are 55 percent lower than those of var.
 

Chirosa Armenia, discouraging its cultivation; no Llanera-type cassava was 

received in the wholfsale center of Corabastos in BogotA in late 1985. 

Figures are provided in graphic and table form per month. (CI5T) 

0560
 

28565 FOOD AND AGRIC0LTJRE ORGANIZATION OF THE UNITED NATIONS. 1983.
 

Cassava. FAO Production Yearbook 37:128-129. En., Fr., Es.
 

Cassava. Statirtical data. Production. Yields. Africa. America. Asia.
 
Oceania. 
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Data are included on area (ha), yield (kg/ha), and production (MT) of 
cassava for the different countries and continents during the period 
1974-76 and for each year of the period 1981-83. (CIAT)
 

0561
 
28386 FULANI, I.B. 1981. Kwara State. In NAFPP National Cassava Workshop, 
5th., Umudike, Nigeria, 1981. Proceedings. Umudike, National Root Crops 
Research Institute. National Cassava Centre. pp.152-157. En. 

Cassava. Cassava programs. Maize. Herbicides. Seed. Intercropping. 
Propagation. Adaptation. Cultivars. Nigeria. 

The 1980 annual report of the NAFPP (National Accelerated Food Production
 
Programme) in the state of Kwara, Nigeria, is presented. The cassava/maize 
program is b.iefly discussed. Field trials were carried out at 11 sites in 
1980 and seed multiplication was carried out with a no. of cassava cv. in 
Ajasse. A total of 257 bundles of improved planting material were
 
distributed. The cassava/maize trial plans for 1981 are indicated. (CIAT)
 

0562
 
28391 GIADOM, S.B. 1981. Rivers State. In NAFPP National Cassava Workshop, 
5th.. Umudike, Nigeria, 1981. Proceedings. Umudike, National Root Crops
 
Research Institute. National Cascava Centre. pp. 185-193. En. 

Cassava. Cassava programs. Maize. Cultivars. Clones. Productivity.
 
Fertilizers. Adaptation. Technology transfer. Seed. Propagation. Nigeria. 

The 1980 annual report of the NAFPP (National Accelerated Food Production
 
Programme) in t.he state of Rivers, Nigeria, is presented. Yield results for
 
the 1979 cassava var. and fertilizer trials are given. Cassava trials,
 
training activities, field days, seed multiplication, and agroservice 
center development carried out in 1980 are also discussed. Constraints to 
planned research activities are indicated. (CIAT)
 

0563
 
a8580 HANSEN, E. 1984. The food crisis in Ghana: national policies and 
organizations. Trenton, N.J., Africa Research and Publications Project. 
Working Papers Series no. 10. 32p. En., 41 Ref.
 

Cassava. Cassava programs. Development. Developmental costs. Food security. 
History. Economics. Ghana. 

In terms of the current structure of food production and distribution in
 
Ghana, the evolution of its food policies under the colonial period, and
 
the 1st and 2nd republics, is reviewed and the extent to which these 
policies respond to the food needs of the country is examined. Operation 
Feed Yourself, launched in 1972, is discussed and a general analysis is 
made of the food situation since independence to date. The policies of the
 
3rd republic, which restored civilian rule in 1979, encourage transnational
 
corporation involvement in Ghanaian agriculture. Although the policy of 
emphasizing a few selected crops (maize, cassava, and rice) is considered 
sound, no innovations or policy initiatives have been introduced. A 
continuous and sustained attack on the food problem is recommended, with a 
comprehensive national food policy which will integrate and coordinate 
production, d~itribution, marketing, extension, storage, and research
 
implemented. (CIAT)
 

0564 
28113 HILLBERG, A.M. 1986. Limiting EC grain substitute imports: a 
simulation model of the West German manufactired feed economy. European 
Review of Agricultural Economics 13(l):43-56. En., Sum. En., 8 Ref. [Dept. 
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of Agricultural Economics, Purdue Univ., Krannert Building, West Lafayette, 
IN 47907, USA] 

Cassava. Substitutes. Marketing. Prices. Trade. USA. 
Federal Republic of
 
Germany. 

EEC measures to limit grain substitute imports are evaluated using a
simulation model of the Federal Republic of Germany northern and southernmanufactured feed economy, including ingredient supply and compound feeddemand functions. Results show that restrictions on cassava or maize glutenfeed imports have only limited success in increasing feed grain demand by

the Federal Republic of Germany feed manufacturers. The impact of changes

in ration composition favoring grains are dampened by the accompanying
higher finihed ration costs. In contrast, lowered grain prices lead not 
so much to changed ration composition a- to lowered finished ration prices
and a resulting increased demand for the fins product. (AS) 

0565
28518 IJIOMAI, M.I. 1982. Cassava and the green revolution: a case study in
Imr, State. In NAFPP National Cassava Workshop. 6th., Umudike, Nigeria,
1982. Pruccedings. Umudike, National Root Crops Research Institute. 
National Cassava Centre. pp.152-159. En., 4 Ref. 

Cassava. Processing. Socioeconomic aspects. Cassava programs. Gari.
 
I geria.
 

The contribution of cassava in the form of gari to the green revolution of
Nigeria, particularly in Imo State, is discussed. Cassava processing and
marketing, pests and diseases, cassava production increase, 
 and instability
of cassava uutput are covered. (CIAT)
 

0566

28172 IKEORGU, J.E.G.; BARTLETT, C.D.S. 1979. What sort of improvements
for cassava production do farmers need from NAFPP?. Umudike, Nigeria,

National Root Crops Research Institute. 8p. En. Paper presented at the 3rd
 
National Cassava Workshop, Umudike, Umuahis, 1979.
 

Cassava. Cassava programs. Development. Technology transfer. Socioeconomic
 
aspects. Food security. Economics. Cultivation. Nigeria.
 

The preliminary results of a survey on farmers' neek's for cassava 
production improvement in Imo State, Nigeria, are pre.ented. The localfarming systems are described regarding farming patterns, food supply,
cropping calendar, and crops (cassava and yams). Resource constraints are
discussed with emphasis on land, labor, and rainfall uncertainties. Staple

food shortages, protein supplies, and cash supplies are also discussed.
 
Improved, disease-resistant cassava cv. 
 of both early and late maturing
types, yielding well under low fertility conditions, should be made
available to farmers; other desirable characteristics include high starch 
content, low MC, and storability. Research topics arc recommended. (CIAT) 

0567

iNSTITUT DES SCIFE CES AGRONCMtIUES DURWANDA. 1983. Manioc (Manihot

esculenta grantz). (Cassava). In __ . Rapport Annuel 1983. Rubona, 
Rwanda. pp.69-79. Fr. 

Cassava. Cassava programs. Clones. Cassava mosaic virus. Productivity.

Cercosporidium henningsi 
.
 Selection. Cultivars. Cultivation. Mononychellus

tanajoa. Rwanda. 
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Results of research on cassava conducted during 1983 by 
the Institut dezi
Sciences Agronomiques du Rwanda, at the Karama, Rubona, and Mutara exptl.stations, are presented. Work was carried out in nurseries, clonalevaluation trials, collection of var., selection and yield trials, culturalpractice trials, collaborative projects, rapid multiplication,multiplication and anddissemination of cassava materials. Regardingnurseries, mosaic is the most harmful disease in Karama, 
the 

bacteriosisnot observed, and Cercosporidium henningsii is becoming 
was 

an economicallyimportant disease; furthermore, the green mitematerials. was-, observed in allIn the clonal evaluation trial, it was observed once more thatboth C. henningsii 
and the green mite are tersding to grow in importance.
Karama has 100 var. in its collection. In the selection trials, local
N'tolili var.still ranks highest in yields, both 
henningsii and 

at 12 and 18 mu. ; once more, C.green mite attacks were observed. In yield trials, var.flulundi and aguruyinkware (s-weqt) and Eala 07, Creolinha, and Ntolili Seed16 (bitter) were outstanding. Finally, meristen ci:lture is being used
propagate and disseminate the best ca:sava var. (CIAT) 
to 

0568
26800 JOH11(3ON, B. T. ; KAWA, J.A. 1985. ootn, tubersn and plantainsproduction In Sierra Leone. In UIork:hop or Production and MarketingConstraints on Roots, Tubers and Plantains in Africa, Kinshasa, Zaire,1985. Report. Rome, Food and Agriculture Organization of the UnitedNations. v.2, pp. 217-227. En., 5 Ref. 

Cassava. Marketing. Proce:sirg. Postharvest losnes. Socioeconoimc aspects.Statistical data. Developmental research. Caissava . !:rograisSierra Leone. 

The situation of root, teber, and plantain crops in Sierra Leone
decribed. Only -isall quantities: of 
is
 

thee, croft are produced (105,000 tcassava in 1983). Cassava i- an iml.ortant foodstuff, bothleaves are eaten and its roots andit Is ccns idered a reserve food for its easy storagein the ground. Cassava is irtercrorpe. and planted after
rotational cultivations; rice In Ehifting

it is 


process 

also grown in swampy areas-. The rarketingand the most commcon processing equliinent and techniques aredescribed; technical and economic production constraints are discussed.Several research and extension institutions 

programs for 
are engaged in proiotionthese crops. Some improved cass,ava var. are HOCASS 1, 2, and 3(Rokupr Rice Research Station) and the NIUASS series (11jala U. College).The performance of these improved var., compared with local ones, fostersthe intensive cultivation of cass:ava all over the country. (CIAT) 

28316 KWATIA, 0569J.T. 1985. Women and sMall-ccale agro-proce::ling industries.Ibadan, Nigeria, International Institute of Tropical Agriculture. 37p. En.,Paper presented at eye State Co-operative Seminar Women and Youths:
Potential Areas for Co-operativ, Povement Exp,,n-ion. 

Cassava. Developrent. Seall-scale. processiig. Socloecor,.ic asructs.Technology transfer. Carl. 
 Proe : ing. Credit. Labor. Vgechanization.
Industrialization. Women. Cooperatives:. Nigeria. 

Women's participation in 
the informal sector of 
the economy Is analyzed andan example of a survey an..on wcoen involved in part processing on a M.nallscale level is presented. 
 Out of 140women interviewed, 37.5 
percent were
gari producers involved in all 6 miajor processing stages (peeling andwashing, grating, dehydration, sieving, drying, and frying). A breakdownof hours devoted to each stage is presented and the problems involved inthe use of equipments, attitudes towards new tecnologLies, and productionproblems are discussed. The solutions proposed by women are 
listed.
Recommendations discussed relate to the organization of women in 
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cooperatives, credit facilities, supply of inputs, selective mechanization 
of processes, effective transportation and marketing systems, sociocultural 
redirection of society, and integration of activities of wcmen-related 
agencies. (CIAT) 

C570 
29499 MARLOIE, 1. 1987. Mandioca and Co: y vino la hora de los substitutos. 
(Cassava and Co: the hour of substitutes hap come). El Correo de Solagral 
no.6:15-17. Es., 4 Ref., If. 

Cassava. Trade. Legal aspects. Substitutes. Feeds and feeding. Marketing. 
Socioeconomic aspects. France. Thailand. 

Substitute products for cereals within the EEC are discussed, cassava being 
the most well-known. While in Holland cereals account for only 20 percent
 
of the mixed animal feed rations, in France this figure is 50 percent. 
Based on the 1980 self-limitation agreement, cassava imports from Thailand
 
are being reduced, while substitute product imports for the USA have
 
increased. With the EEC's assistance, dwuinL 1980-83 (Ist phase) Thailand
 
started diversifying its agriculture with alternate crops, an innovation
 
that associated co-development with an economic agreement; however, the
 
outcome was not successful. A new agreement was neEociated in 1986, in 
which the amount of imported cassava would be progressively reduced. 
Thailand's recent adhesion to GATT (General Agreement on Tariffs and Trade) 
forces the EEC to be more flexible. Since a Europc-Thailand exchange is to 
be maintained, a direct relationship between producers and European, North 
American, and Thai non-governmental organizations would be worthwhile. 
(CIAT)
 

0571 
26798 HILINDAGABO, M.M.; ALVAREZ, M.N. 1965. La recherche et le 
developpement du programme national d'amelioration des plantes a racines et 
a tubercules amylaces au Rwanda. (Research and development of the national 
root and tuber improvement program in Rwanda). In Workshop on Production 
and Marketing Constraints on Roots, Tubers and Plantains in Africa, 
Kinshasa, Zaire, 1985. Report. Rome, Food and Agriculture Organization of 
the United Nations. v.2, pp.182-195. Fr., Sum. Fr., 3 Ref., Il. 

Cassava. Cultivars. Root productivity. Mononychellus tanajoa. Cassava 
programs. Developmental resea,'ch. Phenacoccus manihoti. Bacterioses. 
Cassava mosaic virus. Cercosporidium henringsii. Rwanda. 

The situation of root and tuber crops, eLpecially cassava and sweet potato, 
in Rwanda in analyzed and current research projects are described. The 
Institut des Sciences Agronomiques du Rwanda is engaged in an 
interinstitutional breeding program for these crops, and is also the 
headquarters for a program at the macroregional level. Major constraints of 
cassava cultivation are low yields, late-maturing var. (9-12 and 18-24 mo. 
for sweet and bitter var., resp.), pests (Mononychellus tanajoa, 
Phenacoccus manihoti) and diseases (nosaic, bacterioses, cercosporioses), 
and deficient trnnsportation facilities of products, and poor quality of 
by-products. (CIAT) 

0572 
28520 NAFPP NATIONAL CAnSAVA WORKSHOP, 6th., UUDIKE, NIGERIA. 1982. 
Anambra State. In _ . Proceedings. Umudiko, National Root Crops 
Research Institute. National Cassava Centre. pp.179-193. En. 

Cassava. Socioeconomic aspects. Cassava programs. Nigeria. 
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The 1981-82 report of the National Accelerated Food Production Programme 

(NAFPP) in Anambra State, Nigeria, i presented. Activities reported on 

cassava are related to training and seed multiplication. Problems faced 

during the execution of the NAFPP program are also indicated. (CIAT) 

0573 
28521 NAFPP NATIONAL CASSAVA WORKSHOP, 6th., UMUDIKE, NIGERIA. 1982. Cross 

River State. In _ . Proceedings. Umudike, National Root Crops Research 

Institute. National Cassava Centre. pp. 184-188. En. 

Cassava. Cultivars. Productivity. Cassava 'rograms. Technology transfer. 

Maize. Intercropping. Nigeria. 

A brief report of cassava research activit, conducted in Cross River 

State, Nigeria, in 1981-82, is presented. L, of cassava yields achieved 

in 61 production trials cond',cted in 1980-81 are given. In 1981-82, 66 

production plots and 25 maizc:,cassava plots were established. Hass adoption 

of NAFPP improved technology and improved cassava var. has occurred. 

Training and seed multiplication activities are also reported briefly.
 

Problems faced during the execution of the NAFPP (National Accelerated Food 

Production Program) are pxoor transportation facilities, inadequate use of 

staff, lack of inputs, ard lack of incentives to farners. Trials proposed 

for 1982-83 are listed. (ClAT) 

0574 
28522 NAFPP NATIONAL CASSAVA WORESHOP, 6th., UlIJDIKE, NIGERIA. 1982. lao 

State. In __ . Proceedings. Umrudike, National Root Crops Research 

Institute. National Cassava Centre. pp. 189-196. En. 

Cassava. Cassava programs. Socioeconomic aspects. Technology transfer. 

Fertilizers. Cultivar-. Productivity. NiLeria. 

Cassava research activities conducted in Imo State, Vigeria, in 1981-82 are 

reported. Yield results are given frr the 1980 cassava var. and fertilizer 

minikit trials and demonstration plots. Brief notes are given on cassava 

trials established during the period, technology adoption, farmer 

cooperatives, seed multiplication. training, field days, and problems faved 

during the execution of the NAFPP (National Accelerated Food Production 
Programme). (CIAT)
 

0575 

28523 NAFPP NATIONAL CASSAVA WORKSHOP, 6th., UVUCIKE, NIGERIA. 1982. Kaduna 

State. In _ . Proceedings. Umudike, National Root Crops Research 

Institute. National Cassava Centre. pp. 197-201. En. 

Cassava. Cassava programs. Socioeconomic aspects. Technology transfer. 
Nigeria. 

Cassava research activities conducted in Kaduna State, Nigeria, in 1981-82 

are reported. Brief notes are given on cassava trials established during 

the period, seed multiplication, training, field days, in.ripectiun tours, 
and meetings. The rajor probler faced during thc executior, of the NAFPP 

(National Accelerated Food Production Programme) was the norivailaHlity of 

planting material. Varietal (8) and fertilizer (4) trials are proposed for, 

1982. (CIAT)
 

0576
 

28524 NAFPP NATIONAL CASSAVA WOFESIOP, 6th., UINUDIKE, NIGERIA. 1982. Kwara 
State. In _ -. Proceedings. Umudike, National Root Crops Research 
Institute. National Cassava Centre. pp. 202-2012. En. 
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Cassava. Cassava programs. Socioeconomic aspects. Technology tranafer.
 
Nigeria.
 

Cassava program activities in Kwara State, Nigeria, in 1981-82 are
reported. Brief notes are given on cassava trials established during theperiod, seed multiplication, training, and field days. Staffing and
financing were major problems faced during the execution of the NAFPP
(National Accelerated Food Production Programme). Trials proposed for1982-83 
are listed. (CIAT)
 

28525 NAFPP 0577NATIONAL CASSAVA WORKSHOP, 6th., UMUDIKE, NIGERIA.State. In 1982. Lagos. Proceedings. Umudike, National RootInstitute. Crops ResearchNational Cassava Centre. pp.205-210. En. 

Cassava. Cassava programs. Socioeconomic aspects. Technology transfer.
Cultivars. Productivity. Nigeria.
 

Cassava activities of the NAFPP (National AcceleratedProgramme) in Lagos State, Nigeria, in 1981-82 are 
Food Production 

reported. Results are
given for the 1980 cassava var. and demonstration trials. Brief notes are
given on cassava trials established during the 
period, training, meetings,
the green .evolution coordinating committee, land clearing, and field days.
Problems faced during the execution of the NAFPP are 
briefly discussed and
trials proposed for 1982-83 
are listed. (CIAT)
 

28526 NAFPP NATIONAL CASSAVA 0578
WORKSHOP, 6th., UMUDIKE, NIGERIA.State. In 1982. Ogun _ . Proceedings. Umudike, National Root Crops Research
Institute. National Cassava Centre. pp.211-215. En. 

Cassava. Cassava programs. Socioeconomic aspects. Technology transfer.
Productivity. Cultivars. Nigeria.
 

Activities of the NAFPP (National Accelerated Food Production Programme)cassava in Ogun inState, Nigeria, in 1981-82 are repurted. Resultsfor the 1980 cassava var. and are givenfertilizer trials. Brief notescassava are given ontrials established during the period, training, field days,
seed multiplication. Problems faced during the execution of the 7IAFPP 
and
were
insufficient supply of cassava cuttings and shortage of staff. Trialsproposed for 1982-83 are listed. (CIAT) 

28527 NAFPP NATIONAL CASSAVA 0579
WORKSHOP, 6th.. UMUDIKE, NIGERIA.State. 1982. OndoIn - -. Proceedings. Umudike, National Root Crops Research
Institute. National Cassava 
 Centre. pp.216-221. En. 

Cassava. Cassava programs. Socioeconomic aspects. Technology transfer.Cultivars. Productivity. Nigeria.
 

Activities of the NAFPP (National Accelerated Fecod Production Programme)cassava in Ondo inState, Nigeria, in 1981-82 are reported. Resultsfor the 1980 var., are given
fertilizer, and demontratic., trials. Brief notes
given on cassava trials are
established during the periodmultiplication. Problems faced during the execution of 
and ceed 

discussed, and suggestions are made for 
the NAFPP are 

trial 
data record keeping. (CIAT)
 

0580
28501 NAFPp NATIONAL CASSAVA WORKSHOP, 6th., UJMJDIFE, NIGERIA.Proceedings. 1982.Umudike, National Root Crops Research Institute. National
Cassava Centre. 247p. En.
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Cassava. Development. Socioeconomic aspects. Technology transfer. 
Cultivars. Soil 
fertility. Plant fertility. Productivity. Pest control. 
Pest damage. Experiment design. Biologi'al control. Weeding. Phenacoccus 
manihoti. ',ononychollus tanaJoa. Adaptation. N. P. 9. Ca. Nigeria. 

The papers presented at the 6th NAFPP (National Accelerated Food 
Production Programme) National Cassava Workshop (Umudike, Nigeria), held on
Feb. 21-26, 1982, are compiled. In addition to the 10 state annual reports,
specific papers deal with topics regarding farner adoption of cassava/maize
technoloy, increased cassava production, agronomic studies regarding weed 
and pest control (e-pecially Phenacoccus manihoti and ononychellus 
tanajoa), and fertilization. Individual papers are 
 recorded in this
 
publication 
0466 0472 

under 
04741 

the following consecutive no. 
04841 0486 0541 0543 0551 0552 

0412 
0554 

0419 
0565 

0J464 
0572 

0573 0574 0575 0576 0577 0578 0579 0581 0582 0599 0600 0606 
0629. (CIAT) 

0581

28528 N1AFPP NATIONAL CASSAVA WDRFSHOP, 6th., UMiDIKE, NIGERIA. 1982. Rivers 
State: cassava/maize. In __ . Proceedings. Umudike, National Root Crops
Research Institute. National Cassava Centre. pp. 222-228. Fn. 

Cassava. Cassava programs. Socioeconomic aspects. Technology transfer. 
Cultivars. Productivity. Plant fertility. roil 
fertility. Vaize.
 
Adaptation. Nigeria. 

The activities of the NAFPP (National Aceclera. ed Food Production 
Programme) in cassava in Rivers State, NLigeria, in 1980-81 are reported.
Results ara given for the 1980 cassava var. and fertilizer trials; av. 
yields of top cassava var. 30572, 30211, 30555, 41188, and 30395 were 28.14,
27.1, 27.0, 26.0, and 241.0 t/ha, resrp. Prief note, are given on the cassava
trials established during the pciod, tra ining, meetings, field days- and
field trips, and seed multiplication. Prollc-,-ss fared durind the execution
of the NAFPP were the lack of staffing, tranrjortatior. rean:, and funds. 
Trials proposed for 1982-83 arc listed. (CIAT) 

0582 
28529 NAFPP NATIONAL CASSAVA WORKSHOP, 6th., UMJDIKE, NIG3ERIA. 1982. State 
NAFPP 1982 programme of work and cas:ava/saize variety ,,elections.
In __ . Proceedings. Umudike, National Fcot Crops Research Institute. 
National Cassava Centre. pp.21141-2146. En. 

Cassava. Cultivars. Intercropping. Niaize. Adaptation. Cassava programs. 
Nigeria. 

The proposed work program of the NAFPP (INational Accelerated Food 
Production Programme) during 1982 is presented in table form; the 
cassava/maize var. selections for each type of trial are alro listed. 
Cassava var., fertilizer, demonstration, and production trials
indicated 

are 
for each of 13 Nigerian states and 2 institutions, in addition to 

economic studies and seed multiplication activities. (CIAT)
 

0583
 
28369 NAFPP NATIGNAL CASSAVA WORKSHOP, 5th., UMDIKE, NIGERIA. 1981.
Proceedings. Unrudike, National Root Crops Research Institute. National

2 0
Cassava Centre. 0p. En., If.
 

Cassava. Cassava programs. Technology transfer. Development. Fertilizers.
 
Seed. Cultivars. Clones. :.!aize. Intercropping. Processing. Nutrient uptake. 
Pest control. Nigeria. 

71
 



The papers presented at the 5th NAFPP (National Accelerated Food Production
 
Programme) National Cassava Workshop (Umudike, Nigeria), held cn Feb. 9-13, 
1981, are compiled. In addition to 13 Nigerian state annual reports,
 
specific topics dealt with are as followa: a delivery system for cassava, 
improvement cf food production systems through NAFFP workshops,
 
recommendations on cassava/maize productien commercial-scale adaptation of 
the rapid aultiplicati.on technique, chemical ntrol of Phenacoccu3 
manihoti and its effects on yielas, cassava v. performance, a case study 
on fertilizer deoand, cassava/maizE vespcnse fertilization, factors 
affecting fertilizer efficiency, and progress a.id problems of cassava 
multiplication. Individual papers are recorded i) this publication under 
the following consecutive no.: 0409 01417 0428 01433 0467 0536 
0540 0542 0553 0553 0555 0557 0561 0562 0601 0602 0603 0604
 
0608 0614 0616 0625. (CIAT)
 

0584 
28360 NAFPP NATIONAL CASSAVA WORKSHOP, 4th., UMUDIKE, NIGERIA. 1980. Annual 
Report 1979/80 Lagos State. In _ .. Proceedings. Umulike, National Root 
Crops Research Institute. National Cassava Centre. pp. 156-164. En. 

Cassava. Cassoava programs. Cultivars. Productivity. Socioeconc¢mac aspects. 
Technology transfer. Fertilizers. Intercropping. Paize. Nigeria. 

The 1979/80 annual report of activitiec of the NAFPP (National Accelerated
 
Food Production Programme) regarding cassava in Lagos State, Nigeria, is
 
presented. Results of 1978/79 fertilizer trials, cassava/maize
 
intercropping trials, demonstrrtion trials, multiplication plots, and field 
days are given. Cassava var. TMX 30572 gave highest yields in the
 
intercropping trials. Training activities are mentioned and diverse
 
administrative issues are discussed. A total of 8110 improved cassava
 
cuttings were distributed. (CIAT)
 

0585
 
28348 NAFPP NATIONAL CaSSAVA WORKSHOP, 4th., UUDIKE, NIGERIA. 1980. 
rassava in the do'ta area of Bendel State. In - -. Proceedings. 
Umudike, National Root Crops Research Institute. National Cassava Centre. 
pp.143-46. En. 

Cassava. Production. Technology transfer. Planting. Nigeria. 

Cassava production practices are described and production problems anu 
suggested solutions are discussed for Bendel State, Nigeria, where cassava 
is the main food crop and the most important cash crop. The package of 
cassava production practices recommended by the 1AFPP (National Accelerated 
Food Production Programme) is indicated; problems presented by its adoption
 
in the region are analyzed. Ridging should be eliminated from the package
 
and the single application of only 1 cumpcurd fertilizer is recommendeu.
 
(CIAT)
 

0586 
28356 NAFPP NATIONAL CASSAVA WORKSHOP, 4th., UMDIKE, NIGERIA. 1980. 
Cassava report: Benue State. In_ . Proceedings. Umudike, National 
Root Crops Research Institute. National Cassava Centre. pp.136-138. En. 

Cassava. Cassava programs. Cultivars. Cassava African musaic virus. Cassava
 
bacterial blight. Nigeria.
 

Cassava research activities conducted in Benue State, Nigeria, in 1979-80 
are briefly reported. Var. 30211, 30572, 3055, and 1525 were included in
 
minikit tria.s. CAZID and CBB were reported. (CIAT)
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056728363 NAFPP NATIONAL CASSAVA WORKSHOP, 4th., UMIDIKE. NIGERIA. 1980.Co-operation programme development of cassava and sweet potatoes (Agbarho).
In __ . Proceedings. Umudike, National Root Crops Research Institute.
National Cassava Centre. pp. 175-180. En. 

Cassava. Cassava programs. Bacterioses. Cultivars. Productivity. Planting.

Nigeria. 

A cooperation program to develop cassava and sweet potato technology in
Agbarho (Bendel State, Nigeria) is briefly described. Promising high

yielding var. with resistance to CBB and CAMD have been identified.
 
Improved production technology related to the use of chemical inputs was
released. Data is given on cassava var. distributed and the reap. no. 
of
 
cuttings provided. (CIAT)
 

0588
20357 NAFPP NATIONAL CASSAVA WORKSHOP, 14th., UIUDIKE, NIGERIA. 1980. Cross
River State report. In ___. Proceedings. Umudike, National floot Crops
Research Institute. National Cassava Centre. pp.139-146. En.
 

Cassava. Cassava programs. Fertilizers. Cultivars. Intereropping. Maize. 
Produutivity. Nigeria.
 

Cassava research activities conducted in Cross River State, Nigeria, in 
1979-80 are briefly reported. Cassava var. 30555 and 30395 showed the best
performance ir. intercropping trials with maize in Akamkpa in the 1978-79trials; var. 30211 performed best in Uyo and Ikom, 60506 in Abak, and 30395
in Oron and Ikot Ekpene. Results from the cassava/maize demonstration 
trials for the same 
pcriod indicate that farmers accepted the improved
pacLmge practices. In 1979-80, 9 cassava/maize minikit trials and 2 fielddays were organized. NAFPP (National Accelerated Fcod Production Programme)
administrative issues, problems, and solutions are discussed. (CIAT)
 

0589

28358 NAFPP NATIONAL CASSAVA WORKSHOP, 4th., UMUDIKE, NIGERIA. 1980. Imo

State report. In _ . Proceedings. Umudike, National Root Crops

Research Institute. National Cassava 
 Centre. pp.147-151. En. 

Cassava. Cassava programs. Cult.vars. Technology transfer. Fertilizers.
 
Productivity. Nigeria.
 

Cassava research activities conducted in Imo State, Nigeria, in 1979-80 arebriefly reported. Cultural practices adopted (demonstration of Improved

package; var. and fertilizer trials) are mentioned. Var. TNX 30211, TMX
30555, and TMX 30395 were superior In performance. Shortage of inputs ant,lack of financial support were major constraints to the execution of the
NAFPP (National Accelerated Food Production Programme). (CIAT) 

0590
28355 NAFPP NATIONAL CASSAVA WORKSHOP, 4th., UMUDIKE, NIGERIA. 1980.
National Accelerated Food Production Project (NAFPP) 1979/80 Annual Report

for Anambra State. In 
_ . Proceedings. Umudike, National Poot Crops

Research Institute. National Cassava Centre. pp.120-135. En. 

Cassava. Cassava programs. Iatercropping. Cultivars. Maize. Rice.
Pro-luctivity. Fertilizers. Technology transfer. Nigeria. 

The 1979-80 report of the National Accelerated Food Production Project
(NAFPP) in Anambra State, Nigeria, i. presented. Among the activities
conducted are a national cassava wo.-khop an! a short maize/cassava and 
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rice training course. Results of cassava and cassava/maize var. and

fertilizer minikit trials, demonstrations, and production trials are given.
Other NAFPP administrative and research-related topics are reported. (CIAT)
 

0591
 
28362 NAFPP NATIONAL CASSAVA WORKSHOP, 4th., UMUDIKE, NIGERIA. 
 1980.
National Accelerated Food Production Project: Rivers State, 1979/80 report.
In _ . Proceedings. Umudike, National Root Crops Research InstitIte. 
National Cassava Centre. pp.168-174. En. 

Cassava. Cassava programs. Maize. Intercropping. Cultivars. Technology
transfer. Productivity. Fertilizers. Nigeria.
 

The 1979/80 annual report of activities of the NAFPP (National Accelerated 
Food Production Programme) regarding cassava in River- State, Nigeria, is

presented, Armyworm attack and root rots were reported. Results of the 
1978/79 var. minikit trials are 
given. Cassava var. planted in the
 
1979/80 var. trials are indicated. Field day observations, training and
 
seed multiplication activities are mentioned. Constraints to the execution
 
of 1979 plans are listed. (CIAT)
 

0592
 
28343 NAFPP NATIONAL CASSAVA WORKSHOP, 4th., UMUDIKE, NIGERIA. 1980.
 
Proceedings. Umudike, National Root Crops Research Institute. National 

2 24
 Cassava Centre. p. En., Il.
 

Cassava. Cassava programs. Socioeconomic aspects. Technology transfer.
 
Cultivars. Soil fertility. Plant fertility. Productivity. Oest control.

Pest damage. Experiment design. Biological control. Weeding. Phenacoccus
 
manihoti. Mononychellus tanaJoa. Clones. Planting. 
 Nutritional
 
requirements. Nigeria.
 

The proceedings of the 14th NAFPP (National Accelerated Food Production
 
Programme) National Cassava Workshop, held in Nigeria in 1980, are
presented. The 25 technical papers 
 presented include Nigerian institutional 
and state reports and results of studies on 
the control of Phenacoccus
 
manihoti, minikit trials, innovations for cassava production in a heavily

populated area of eastern Nigeria, technology transfer, mechanization,
agricultural credit, cassava cultural practices, nutrient demands, soil
 
management, cooperative programs, !mproved 
 clone selection, farmer adoption

of technology 
 packages, and var. Individual papers are recorded in this

publication 
under the following consecutive no.: 0399 04210416 0424 
0430 0431 
 0438 0468 0501 C5145 0556 0584 
 0585 0586 0587 0588 0589
 
0590 0591 0593 05914 0595 0596 
 0597 0605. (CIAT)
 

0593
 
28368 NAFPP NATIONAL CASSAVA WORKSHOP, 4th., UtUDIKE, NIGERIA. 1980.
 
Proposed activities 1980/81. 
In __ . Proceedings. Umudike, NatLonal 
Root Crops Research Institute. National Cassava Centre. pp.205-216. En.
 

Cnssaa. Cassava programs. Development. Fertilizers. Maize. Intercropping. 
Propagation. Nigeria.
 

The objectives, procedures, locations, duration, and data to be recorded 
for the different cassava research projects of the NAFPP (National
Ac'elerated Food Production Programme) in 1980-81 
are presented. The
 
proects include a herbicide pre-minikit trial, a mixed cropping pre
minikit trial, i cassava var. minikit trtal, fertilizer tests, 
cassava/maize demonstrations, economic studies of 
cassava/maize
 
demonstration/production trials, and cassava multiplication. (CIAT)
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O59428359 NAFPP NATIONAL CASSAVA WORKSHOP, 4th., U4JDIKE, NIGERIA. 1980. Reporton NAFPP cassava/maize programme in Kwara State. In _.. Proceedings.Umudike, National Root Crops Research Institute. National Cassava Centre.
 
pp. 152-155. En. 

Cassava. Cassava programs. Maize. Intercropping. Herbicides. Propagation.
Fertilizers. N. P. K. S. Nigeria. 

Cassava/maize program activities in Kwara State, Nigeria, in 1979 arereported. Preliminary results of herbicide trials indicate the need for 1hand weeding in chemically treated fields. In fertilizer t:ials, cassavaresponded more to NKS fertilization than to NPKS, ?KS, NPK, and NPS. Dataare provided on cassava multiplication and plans for 1980. (CIAT) 

28366 NAFPP NATIONAL CASSAVA 
0595 

WORKSHOP, 4th., UMUDIKE, NIGERIA. 1980.Resolutions made at the 4th NAFPP National Cassava Workshop.

In _ . Proceedings. Umudike, National Root Crops research 7thstitute.
National Cassava Centre. pp.197-199. En. 

Cassava. Cassava programs. Development. Nigeria.
 

The identified constraints and the recommendations made by a 12-member
 
committee, participating in the 4th National Cassava Workshop of theNational Root Crops Research Institute (Ni&eria) in 1980, are presented.Recommendations relate to adequate funding, staffing, and training ofinstitutions involved in cassava research/extension activities, 

the 
and toproviding farmers with timely credit, inputs, and marketing facilities. 

(CIAT)
 

0596
28365 NAFPP NATIONAL CASSAVA WORKSHOP, 4th., UMUDIKE, NIGERIA. 1980. Asocio-economic survey of farmer-adoption of National Accelerated Food
Production Project's (NAFPP) package recommendations for cassa-ja/malzeproduction in Nigeria; survey plan. In _ . Proceedings. Umudike,National Rcot Crops Research Institute. National Cassava Centre. 
pp.185-196. En.
 

Cassava. Technology transfer. Maize. Intercropping. Experiment design.
Socioeconomic aspects. Nigpria.
 

The objectives, justification, coverage, time reference, and sample designof a socioeconomic survey of farmer adoption in Nigeria of the technology
package for cassava/maize, developed by the National Accelerated FoodProduction Project, are described. The questionnaire to be used is 
included. (CIAT)
 

0597
28361 NAFPP NATIONAL CASSAVA WORKSHOP, 4th., UMUDIKE, NIGERIA. 1980.!lp-to-date report on cassava variety/maize minikit trial 1979/80: Ondo
State. In -_. Proceedings. Umudike, National Root Crops Research

Institute. National Cassava Centre. pp.165-167. En. 

Cassava. Cassava programs. Cultivars. Maize. Intercropping. Nigeria. 
An updated report of activities of the cassava/maize minikit trials in OndoState, Nigeria, in 1979-80 is presented. 
 Data are given on cassava var.
distribution to different sites and condition of planted plots to date.
 
(CIAT)
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0598 
26802 NAKt, M. ; MAHUNOU, N. M. ; SAMBA, M. T. A. ; NTUMBA, N. ; BAUWE, N.B. 
1985. Le cas du Zaire. (The case of Zaire). In Workshop on Production and 
Marketing Constraints on Roots, Tubers and Plantains in Africa, Kinshasa,
 
Zaire, 1985. Report. Rome, Food and Agriculture Organization of the United 
Nations. v.2, pp.248-259. Fr., 3 Ref. 

Cassava. Production. Marketing. Processing. Prices, Legal aspects. 
Bacterioses. Socioeconomic aspects. Cassava programs. Developmental
research. Phenaeoccus manihoti. Mononychellus tanajoa. Cassava mosaic 
virus. Zaire.
 

The situation of cassava and other starchy crops in Zaire is described. In
 
1974, the Programme National de Manioc was created for the development of 
cassava production (2,086,400 ha planted and 14,273,100 t/yr) and which 
also promotes the use of improved var., the identification of diseases and 
pests, and the use of improved agricultural practices. The past and present 
commercialization systems are described. In 1984, 900,000 t cassava chips 
were commercialized. The main constraints to production and cultivation 
are discussed, among them low soil fertility, influence of clans on land 
tenure patterns, ancestral crop schedules, division of labor by sex, and 
absence of research. (CIAT)
 

0599
 
28516 OBIBUAKU, L.O. ; UZUEGBUNAM, C. 0. 1962. The effect of the National 
Accelerated Food Production Programme (NAFPP) on cassava production in 
Anambra State. In NAFPP National Cassava Workshop, 6th., Umudike, Nigeria, 
1982. Proceedings. Umudike, National Root Crops Research Institute.
 
National Cassava Centre. pp.134-147. En., 16 Ref. 

Cassava. Frcduction. Technology transfer. Socioeconomic aspects.
 
Development. Productivity. Marketing. Nigeria. 

To determine the impact of the NAFPP (National Accelerated Food Production
 
Programme) in the state of Anambra, Nigeria, 2 groups of cassava farmers 
(100 each of NAFPP participants and nonparticipa,its) from 5 agricultural
 
zones of the region were surveyed. Twenty agricultural assistants also
 
provided information on the program. Cassava yields of both groups were 
compared with those obtained in NAFPP demonstration plots. Av. yields of 
NAFPP participants almost doubled those of nonparticipants (10.92 vs. 6.01 
t/ha, resp. ). On the other hand, NAFPP participants obtained approx. 2/3 
of potential yields attainable according to demonstration plots, 
suggesting that greater efforts are required to aid farmers in increasing 
their yields. The NAFPP has made significant contributions to increase 
cassava yields, but the goal of increasing yields 3-fold or 4-fold, as 
proposed, has not been achieved. The main constraints to achieve these 
goals are discussed, namely, poor financing, marketing problems, and 
inadequate staffing. Recommendations to overcome these problems are 
presented. (CIAT)
 

0600 
28504 ODURUKWE, S.O. 1982. Review of the National Cassava Centre 1981. In 
NAFPP National Cassava Workshop, 6th., Umudike, Nigeria, 1982. Proceedings. 
Umudike, National Root Crops Research Institute. National Cassava Centre. 
pp.2 4-35. En.
 

Cassava. Development. Productivity. Cultivars. Intercropping. Maize. 
Fertilizers. N. P. K. Mg. Adaptation. Technology transfer. Nigeria. 

Activities carried out during 1981 at the National Cassava Center (Nigeria) 
are reported. Results are given for the herbicide pre-minikit trials, mixed 
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cropping pre-minikit trials (cassava/maize + melon), var. minikit trials,and fertilizer tests. Cassava var. TI-S 30572 proved superior with an av.yield of 22.9 t/ha across locations compared with 15.1 t/ha for the best
local var. NPK + Mg was the best treatment giving an av. of 13.8 t/ha.
Other activities included cassava/maize demonstrations, economic studies on
the adoption of improved technology. seed multiplication training,

workshops, and exhibitions. (CIAT)
 

060128372 ODURUVWE, S.0. 1981. Review of N.A.F. P. P. National Cassava Centre1980. In NAFPP National Cassava Workshop, 5th., Umudike, Nigeria, 1981.Proceedings. Umudike, National Root Crops Research Institute. National 
Cassava Centre. pp. 13-28. En. 

Cassava. Cassava programs. Cultivars. Productivity. Technology transfer.
Socioeconomic aspects. Fertilizers. Pest damage. Intercropping. Adaptation.
aize. Selection. Phenacoccus manihoti. ,.ononychellus tanajoa. Nigeria. 

The results of cassava research activities conducted by the NAFPP
(National Accelcrated Food Production Programme) National Cassava Centre(Nigeria) in 1980 are prasented. These included var., 
herbicide, and mixed
cropping fertilization pre-minikit trials, v;;r. 
and fertilizer minikit
trials, cassava/maize demonstrations, cassa.-t multiplication, and
economic/feasibility studies. 
 Administrative problems are discussed. Major
problems were Phenacoccus manihoti and Hononychellus tanajoa infestations. 
(CIAT)
 

28380 OGBODU, B.C. 0602
1981. Anambra State. In NAFPP National Cassava Workshop,5th., Umudike, Nigeria 1981. Proceedings. Umudike, National Root Crops

Research Institute. National Cassava Centre. pp.110-116. En.
 

Cassava. Cassava programs. Cultivars. Productivity. Technology transfer.

Fertilizers. Intercropping. Maize. Nigeria. 

The 1980 
cassava annual report of the NAFEP (National Accelerated Food
Production Programme) in the state of Anambra, Nigeria, is presented.Proposed and ongoing cassava trials (var., fertilizer, maize/casrava,production) are indicated; yields of the 1979 cassava demonstration plotsare given. Other activities reported include training, seed multiplication,
agroser, ice centers, and community farm center establishment. Problems
found wh.n executing the 1980 progTam are listed. (CIAT) 

060328381 OGIO-'KIRIKA, J.A. 1981. Bendel State. In NAFPP National CassavaWorkshop, 5t., Umudike, Nigeria, 1981. Proceedings. Umudike, National Root
Crops Research Institute. National Cassava Centre. 
 pp.117-129. En. 

Cassava. Cassava programs. Cultivars. Technology transfer. Productivity.

Fertilizers. Propagation. Seed. Nigeria. 

The 1980 annual report of the NAFPP (National Accelerated Food ProductionProgramme) In the state of Bendel, Nigeria, is presented. Data from thecassava var. minikit trial, demonstration plots, and the fertilizer minikittrial are reported. Other activities carried out were economic studies on
production, agroservice center development, and seed multiplication.Problems encountered when executing the plans for 1980 are 
outlined.
Adoption of improved technology by farmers, especially regarding cassava
var., is briefly discussed. A note on an exhibition of cassava productsheld in Benin City in Nov. 1980 is included. The trials proposed for 1981
 
are listed. (CIAT)
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0604
 
28385 OJO, P.O. 1981. Kaduna State. In NAFPP National Cassava Workshop, 
5th., Umudike, Nigeria, 1981. Proceedings. Umudike, Natic a.lRoot Crops
Research Institute. National Cassava Centre. pp. 150-151. Fn. 

Cassava. Cassava programs. Cultivars. Adaptation. Cassava 1frican mosaic 
virus. Nigeria. 

The 1980 annual report of the NAFPP (National Accelerated Food Production 
Programme) in the state of Kaduna, Niperia, is presented. Trials were 
conducted with bitter cassava var. only. CAMD was observed throughout all 
sites, var'. TMX 60506, 30211, and 30568 being severely affected. The lack
 
of qualified personnel and the shortage of funds have been major 
constraints. (CIAT)
 

0605 
28349 OKEREKE, H.E. 1980. Problems of technology transfer to Nigerian
 
farmers. In NAFPP National Cassava Workshop, 4th., Umudike, Nigeria, 1980. 
Proceedings. Umudike, National Root Crops Research Institute. National 
Cassava Centre. pp.47-59. En., 11. 

Cassava. Technology transfer. Nigeria.
 

A comprehensive analysis of the constraints to cassava technology transfer, 
derived from the Nigerian agricultural system components (research, 
extension, and the farmer), is presented. A series of solutions and 
recommendations to these problems is also included. Research efforts 
should: (1) study the farmer and his environment as a basis for
 
formulating relevant research projects; (2) adopt a systems approach to
 
produce packages of appropriate technology; (3) ee that research results 
are transmitted to farmers. Extension efforts should be integrated to 
research efforts and appropriate communication means should be developed. 
Farmer problems, on the other hand, are social problems that should be 
tackled through land reform, credits, education, and technical assistance.
 
The role of the NAFPP (National Accelerated Food Production Programme) is
 
discussed within this context. (CIAT)
 

06C6
 
28517 OYOLU, C. 1982. Assessment of NAFPP with special reference to the 
eastern states of Nigeria. In NAFPP National Cassava Workshop, 6th., 
Umudike, Nigeria, 1982. Proceedings. Umudike, National Root Crops Research 
Institute. National Cassava Centre. pp.148-151. En.
 

Cassava. Development. Technology transfer. Food security. Nigeria. 

The effectiveness of the NAFPP (National Accelerated Food Production
 
Programme) in the eastern states of Nigeria is discussed. Questions are
 
raised regarding the systems approach used by the NAFPP In the region the
 
technological packages transferred to farms since 1973, and the impact on 
food productivity and supply in the country, and especially in the eastern 
states. (CIAT)
 

0607
 
26308 ROMANOFF, S. 1986. Beneficiarios de las plantas secadcras de yuca.
(Beneficiaries of the cassava drying plants). In Best, R. ; Ospina, P., B., 
comp. El desarrollo agro-industrial del cultivo de la yuca en la Costa 
AtlAntica de Colombia. Cuarto informe sobre las investigaciones realizadas 
en apoyo al establecimiento de las plantas de secado natural de yuca 
periodo julio 1984-junio 1985. Cali, Colombia, Centro Internacional de 
Agricultura Tropical. Proyecto Cooperativo DRI-CIAT. v.2,pp. 15-29. Es., Il. 
[CIAT, Apartado Abreo 6713, Cali, Colombia] 
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Cassava. Cassava progrars. 
 Socioeconomic aspects. Mechanization. Drying.
Costs. Faccories. Statistical data. Land tenure. Developmental research. 
Colombia. 

Sales receipts and surveys crried out 
in 20 cassava drying plants in
operation in 1984-85 were used to determine the no. 
of beneficiaries of the
pruJect, 
their socioeconomic -1L.,acteristics, and the distribution of
benefits, among other data. The total no. of beneficiaries was estimated tobe 1158. Airong members, the greatest amount of grosswas for thcse with less than 5 ha; profit of the plantsof the mean benefits, the greatestamount was for those members with 6-12 ha. A significant no. of middlemenand large-scale farmers were nonmember beneficiaries, indicating theimportance of locating the plants in areas with a large no. of small farms.In general, members with less than 3 ha increased their cultivated area,
while those with more than 3 ha reduced the area. (CIAT)
 

0608
28388 SAKA, A.A. 1981. Ogun State. In NAFPP National Cassava Workshop,5th., Umudike, Nigeria, 1981. 
Proceedings. Umudike, National Root Crops
Research Institute. National Cassava Centre. pp.167-168. En.
 

Cassava. Cassava programs. Cultivars. Adaptation. Fertilizers. Nigeria.
 

The 1980 annual report of the NAFPP (National Accelerated Food ProductionProgramme) in the state of Ogun, Nigeria, is presented. Established cassavatrials are briefly discussed; 
the shortage of adequate cuttings may have
affected yield figures. For 
1981, plans include 24 var. 
trials and 44
 
fertilizer trials. (CIAT)
 

0609
27674 SAKUBU, J. 1935. Manioc (Manihot esculenta). (Cassava). In Institut
des Sciences Agronomiques du Burundi. Rapport des Recherches Agronomiques
1985. Bujumbura, Burundi. pp. 44-46. Fr. 

Cassava. Development. Protein enrichment. Postharvest technology.Cultivars. Cassava proprams. Technology transfer. Adaptation. Burundi.
 

The main objectives of the cassava program of the InstitutAgroncmiques du Burundi during 1985 
des Sciences 

are given. The ongoing projects dealingwith protein enrichment of cassava, postharvest transformations, andselection trials are also mentioned. In a cassava harvest trial during 2periods, in localities at different alt., 
tuberizatior,was 
corfirmed to
increase to a lesser extent between the 1st and 2nd harvest dates in
alt. regions than in medium-alt, or high-alt, regions. 
low-


Var. Criolinha,
Bitamisi, Zayimeti, and pambayabashengera have been ncminated for release. 
(CIAT)
 

27675 SA:UMBU, J. ; 
0610

BAERT, T. ; JANSSENS, M. 1984. Manioc (Manihotesculenta). (Cassava). In Institut des Sciences Agronomiques du Burundi.Rapport des Recherches Agronomiques 1984. Bujumbura, Burundi. 1pp. 43-47. Fr. 

Cassava. Cassava programs. Cultivars. Productivity. Technology transfer.
Adaptation. Selection. Clones. Burundi. 

The main objectives of the cassava program of the Institut des ScierncesAgronomiques du Burundi 
during 1984 are presented. Two ongoing projects are
mentioned: (1) pedigree selection based on swect taste, long conservationin the soil, productivity, tolerance to the 
green mite, and adaptation to
high alt.; (2) cassava protein enrJchnent. 
Also, the objectives of a
survey on cassava cropping are summarized. Finally, results of screening 
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and yield trials, carried out in localities at different alt. with local
 
and Nigerian var., are included. In the screening trial, the local var, 
Zayimeti and Sagarara performed better in medium-alt, to low-alt, zones 
while Sagarara and Ruboan were the most productive in high-alt. zones; 
moreover, yields decreased notably with alt. In the yield trials, it was 
observed that as the alt. increases, earliness and yield decrease; for 
zones between 800-1300 m, th- yield increase rate between 15-18 mo. is very 
low and for zones at 1800 m, the difference in yield between mo. 18 and 21
 

is notorious. (CIAT)
 

0611 
27692 SECRETARIA DE AGRICULTURA DE ANTIOQUIA. COLOMBIA. 1985. Tuberculos: 
yuca. (Tubers: cassava). Antioquia Agropecuario no.2:22,24. Es. 

Cassava. Production. Prices. Consumption. Cultivars. Statistical analysis.
 
Colombia.
 

Cassava production, prices, and credit in Antioquia, Colombia, during 1985
 
are briefly analyzed. A total of 11620 ha -'ere planted. Cassava var.
 
Chirosa and Armenia, produced in other departments, are preferred in 
Medellin, the main consumption center of Antioquia; these var. are 
therefore being promoted. Producer prices during the 2nd and 3rd quarters
 
of the year increased 600 percent compared with those for 19811; hopefully
 
this will stimulate 1986 cassava plantings. From 1984 to 1985 3r,!dits for
 
cassava pioduction increased 100 percent in value and 75 percent in area
 
benefitted. Favorable projections for cassava in Antioquia are foreseen for
 
1986. Producer, wholesale, and retail prices of cassava on a monthly basis
 
during the 2nd semester of 1984 and 1985 are given in table form. (CIAT)
 

0612
 
28532 SILVEIRA, S.B.; CEREDA, M.P. 1985. A f6cula de mandioca (polvilho 
doce) : padroes e qualidade para mercado interno e exportacao. (Cassava 
starch: standards and quality for domestic market and for export). Ilha 
Solteira-SP, Brasil, Universidade Estadual de Sao Paulo. 21p. Pt.. Sum. 
Pt., En., 22 Ref. [Univ. Estadual de Sao Paulo, Campus de Ilha Solteira, 
Caixa Postal 31, 15.378 Ilha Solteria-;P, Brasil] 

Cassava. Cassava starch. Trade. Consumption. Brazil. 

Basic information on the quality and quality standards of cassava starch 
used for the Brazilian domestic market and for export is given based on a
 
literature review and on data collected with a questionnaire sent to 70
 
cassava by-product industries, mainly in south and SE Brazil. The
 
participation of Brazil in the international market is analyzed as well as
 
problems related to starch quality and uniformity. Quality parameters for
 
starch trade that must be achieved and maintained by the manufacturers are
 

discussed in view of the standards designed for exportable products by the
 
Banco dc Brazil and of other available standards and specifications. (CIAT) 

0613
 
29001 SUTARNO, H. ; ROEANTYO, H. ; SUPARDIJONO, E. K. 1985. Tariaman 
berperawakan rendah dan membelit di pekarangan teluknaFa, citeureup dan 
pacet. (Plants with low statures in kitchen gardens in Teluknaa, 
Citeureup, and Pacet). Berita Biologi 3(2):49-54. In., Sum. En., In., 
1 Ref. 

Cassava. Cassava programs. Vegetable crops. Indonesia.
 

Studies on kitchen garden crops of lower stature (3 m), including climbing 
plants, were carried out in Teluknaga (0-10 m), Citeureup (200-500 m),
 
Pacet (600-1400 ia) to obtain information on species variation, cultivation, 
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and utilization. There were 14, 3736, and different crop species, resp.,
in these 3 districts. Cassava was among the most common crops. Due to therelatively good andsoil climatic conditions and the agricultural
knowledge of the irnhabitant, the home gardens in Citeureup and Pacet were 
fully utilized for agriculture. (AS (extract))
 

0614

28383 UDOH: 1981.F.D. Cross River State. In NAFPP National CassavaWorkshop, 5th., Umudike, Nigeria, 1981. Proceedings. Umudike, National RootCrops Research Institute. National Cassava Centr: . pp. 133-138. En. 

Cassava. Cassava programs. Cultivars. Seed. Iaize. Socioeconomic aspects.

TAdaptation. Productivity. Propagation. ntercroppi ng. Nigeria. 

The 1980 annual reort of the NAFPP (iational Accelerated Food Production
Programme) in the state of Cross River, Nigeria, is presented. During

1979-80, cassava var. 30395 outylelded var. 30211, 30555, and 60506 with 
an
av. yield of 27.5 t/ha compared with 18.5 t/ha for the local control.
 
Results of malzE/cassava trials, 
 field days, training, seedmultiplication, and arroservice development during 1980 are given.

Constraints 
 to the 1980 plans are triefly discussed and trials proposed for 
1981 are li.ted. (CIAT) 

061528185 UWAl2 A, R. P. A. ; ODURUEWE, S. 0. ; OIEREE, H. F.; ENE, L. S.0. ; OKOLI,
0.0. 19F5. Farming systems ir. Nigeria: report of the tench-rcark survey of
the farmlng systems of the eastern agricultural zone of igeria. 
 Umudike,Unuaiha, Nigeria, The Aricultural Extersion & Research Liaison Services,:ational Root Crops Research Institute. 158p. En., Sum. En., 18 Ref., 11. 

Cassava. Develop::ent. Socioeconocic aspects. Production. Technology

transfer. Iarketing. Statistical data. 
 Erosion. Productivity. Cultivars.
 
Intercropping. Maize. 
 Yais. Legure eropn. Foufoo. Gari. f:igeria. 

Fesults of a Eurvcy conducted in eastern Iigeria on farming systems are
given in detail. Information is provided 
 on what far.ers do, when, how, andwhy, as well as on production constrairts. Cassava, a major food crop (93

percert), appears as a component 
 of 12 of the 21 most common mixed croppingsyste- in all states of the region. It is normally planted in Aril, but

planting tirc- could be extended to Sept. 
 Data on cas.seva narketed,
consumL and s'tored in the region in 1981e, are given. Cassava and yamsrendered the highest farm revenues that year. Fufu and gari are the main

processed cassava products. Recommendations aimed at researchers and 
policy makers are presented. (CIAT)
 

0616
28382 USAKA, A.H. 1981. Benue State. In INAFPP flational Cassava Wor!sshop,
5tb., Umudike, Nigeria, 1981. Proceedings. Umudi'e, National Root Crop.
Research Institute. National Ca.ssava Centre. pp. 130-132. En. 

Cassava. Development. Socioeconomic aspects. Technology transfer. Uses.Propagation. Sped. Cdssava African iosaic virus. Xanthomonas camestris pl.
manihotis. Phecacoccurs. t:aedhoti. Figria. 

The 1980 annual report of the 1:AFPP (ational Accelerated Food Production
Prograrrir) in the state of Eerue, Ni:igeria, is presented. Brief notes aregiven on minikit trials, field days, training activities, seed
multiplication, cassava uses, and trial iistributton in 1980-81. CAID,Phenacoccus manihoti, and CBB were observed attacking most trial plots. The 
trials proposed for 1.,81-82 are lited. (CIAT)
 

81 



0617 
25782 VILLANUEVA, M.R. 1981. Root crops -- current programs and development

needs. In Anniversary and Annual Convention of the Pest Control Council of 
the Philippines, 11th,, College, Laguna, 1980. Proceedings. College, 
Laguna, Pest Control Council of the Philippines. pp.63-73. En.
 

Cassava. Cassava programs. Root productivity. Production. Starch 
productivity. Cultivation. Philippines.
 

An overall description of current programs and development needs of root 
crops, includin£ cassava, in the Philippines is presented. General aspects
s2over economic importance of root crops as food, feed, and industrial 
products, and current production systems and problems. The current research 
program regarding priorities, activities, and production expansion is
 
described. Research recommendations are given. (CIAT) 

0618
 
2t781 WORKSHOP 01 PRODUCTION AND ARKETING CONSTRAINTS ON ROOTS, TUoERS AND
 
PLANAINS 111AFRICA, KINSHASA, ZAIRE. 1985. Report. Rome, Food and
 
Agriculture Organization of the United Nations. v.1, 104p. v.2, 270p. En.,
 
Fr., Il.
 

Cassava. Socioeconomic aspects. Production. Marketing. Costs. Prices.
 
Consumption. Labor. Cultivation systems. Intercropping. Malnutrition. 
Secondary crops. Storage. Processing. Drying. Processed products.
Statistical data. Cassava programs. Developmental research. Pests. 
Distributijn. Diseases and pathoLens. Root productivity. Legal aspects.
 
Africa.
 

Production constraints, marketin, and consumption of root, tuber, and 
plantain crops in 23 countries of tropical humid Africa, where these are 
staple foodstuffs, are examined in order to (1) promote improved national
 
strategies for these crops; (2) develop a basi-, for national and/or

subregional development programs; (3) promote technical cooperation among
countries; and (4) collect basic data for the Corunittee on World Food 
Security to be held in 1986. It was concludn-d that these products will 
continue to play an important role in the diets of most African countries, 
espec!i-lly in the humid zones; they are considered a healthy option for a 
balarced dlet since they are usually eaten with other high-protein, high
vitdrin foods. Their cultivation is beneficial for agricultural reasons, 
and to generate marketable :surpluses, to compete with imported cereals that 
drain out foreign exchange reserves, and to stimulate agroir'du-tries. The 
main limitations and recommendations on general policies, marketing, and 
processing are listed. (ClAT)
 

0619
 
26784 WORKSHOP 011PRODUCTION AND MARKETING CONSTRAINTS ON ROOTS, TUBERS Ai 
PLANTAflIS D: AFRICA, KBISMASA, ZAIRE. 1985. Technical, economic and social 
constraints to the increased production of roots, tubers and plantains in
 
Africa and related rcsearch programmes. In _ . Rome, Food and 
Agriculture Organization of the United Nations. v. 1, pp.70-95. En. 

Cassava. Production. Diseases and PaLhogens. Resistance. Plant breeding.

Root productivity. Distribution. Cassava programs. Sociceconomic aspects. 
Develofmental research. Africa. 

The limitations to the production of cassava and other food crops in 
tropical Africa are analyzed. The highest producing crop, cassava, yields 
from 5 t/ha in 1 igeria to 10-25 t/ha in Zaire, which is also the major 
ca.n.sav producer (14.6 million t in 1983), followed by Nigeria and 
Tanzania. The primary goal of cassava breeding should be the obtainment of 
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high yielding var. with resistance to pests such as Phenacoccus manhoti,

Monorchellus tanajoa, M. progressivus, Meloidogyne incognita, H. javanica,
and Zonocerus variegatus and to diseases. such as CAND, CBB, anthracnose,
and brown leaf" spot. It would also be desirable to obtain var. with low HCN content, high quality and acceptability and, for easy harvesting, shallow

and compact rooting habits. The main economic and social constraints are
identified as labor scarcity (labor requirements vary from 100 to 300
men/day/ha/yr) and other social 
factors related to the particular

limitations of the housewife-producer. Research and development projects by
different institutions, regional and international research networks, and
national programs are reviewed. Finally, research and development
priorities are identified for these food crops. (CIAT)
 

0620
 
26792 YARADOUNO, B.R.; CONDE, L. 1985. 
Situation du secteur des
tubercules, racines et plantains en Republique de Guinee. (The situation of"oot, tuber, and plantain crops in Guinea). In Workshop on Production and

Harketing Constraints on Roots, Tubers and Plantains in Africa, Kinsha.a,
Zaire, 1985. Report. Rome, Food 
 arJ Agriculture Organization of '%,,ted
Nations. v.2,pp.104-111. Fr. 

Cassava. Production. Marketing. Prices. Socioeconomic aspects. Statistical 
data. Developmental resea-ch. Cassava programs. Guinea.
 

The situation of roots, tubers, and plantain crops in Guinea is described. 
Large areas of land are planted to these crops but yields are poor (av.
cassava yields, 7 t/ha). These products are subsistence foods and present ahigh level of self-conumption in rural areas. Processing factories forthese products operate below their output ofcapacity, mainly because 
insufficient supply, and prices are fixed on a regional market 
level.
Government policies describedare and production constraints are analyzed:

low yields, tradltion;l cultural practices, diseases and pests, poor
soils, inadequatc cipping systems, unfavorable rainfall conditions, and
lack of infrastructure, technical assistance, equipment, skilled labor,

Information on production systems, and logistic means for research and
vulgarization. (CIAT) 
 See also 0395 0409
0408 0416 0425 0426

0428 0429 01430 0432 0433 04470437 0454 0180 0491 0497 0505
 
0508 0523 0524 0536 
 0621 0628 0629 0630 

K00 OTHER ASSOCIATED COMMODITIES
 

See 0406 0600
 

K01 Rotational Schemes and Intercropping
 

0621

28174 ANUEBUNWA, F.O. 1979. Economics of cowpea in late-season
cassava/cowpea (interplant) production kit. Umudike, Nigeria, National 
Crops Research Institute. lip. En., Sum. 
En., 10 Ref. Paper presented at

3rd NAFPP National Cassava Workshop, Uudike, Nigeria, 1979. 

Cassava. Intercropping. Cowpea. Productivity. Production. Socioeconomic
 
aspects. Cultivation. Timing. Planting. Nigeria.
 

In Anambra State, Ni~eria, a trial was established at 3 different sites(Enugu, Awka, and Onitsha) to study the economics of intercropping cassava
and cowpeas by testing 2 relative planting dates: simultaneous and cassava
1 mo. after cowpeas. While cassava yields were not measured, it was
assumed that intercropping had no negative effects 
on yields. Cowpea yields
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were higher on plots where cassava was planted 1 mo. later. The no. of man
days required per hectare in the plots with late-season intercropping was
 
higher (145.9) than for cassava/cowpeas planted simultaneously (144.2) as
 
was also the case for total costs. (CIAT)
 

0622
 
28530 ESCASINAS, A.B. ; ESCALADA, R.G. ; BALIAD, M.E. 1986. Root crops
legumes rotatioa at varying fertilizer levels. Annals of Tropical Research
 
8(2):87-95. En., Sum. En., 4 Ref. (Dept. of Agronomy & Soil Science,
 
Philippine Root Crop Research & Training Center, Visayas, State College of
 
Agriculture, Baybay, Leyte, Philippines] 

Cassava. Fertilizers. Rotational crops. N. P. K. Yields. Costs. Income.
 
Beans. Root productivity. Philippines.
 

A study was conducted to determine the amount of inorganic fertilizer
 
needed by root crops to supplement the nutrients provided by the legume
 
rotation crops, and to evaluate and select promising legumes for rotation 
with sweet potato, cassava, and gabi for optimum land productivity per unit
 
time. A randomized complete block design with 3 replications ass used. The
 
rotation scheme started with root crops as the 1st crop. Cassava cv. Golden 
Yellow was planted at 100 x 75 cm. Most of the parameters studied (plant
 
height, wt. of stem/plant, no. of marketable and normarketable roots/plaot, 
and yield) did not vary with the legumes used in rotation (mung bean, bush 
bean, and soybean). Total cassava root yields ranged from 24.06 to 26.70 
t/ha when rotated with legumes. Application of P and K without 11(both at 
30 and 60 kg/ha) did not increase cassava yield. When 11 was applied at 30 
and 60 kg/ha, in addition to P and K, increased yieldz were obtained. Cost 
and return analysis indicated thrat cassava rotated with bush bean produced
 
higher gross income and consequently higher net return. Results indicate 
that rotation planting of ca3sava with legumes seems profitable. (CIAT)
 

0623 
26779 ESCASfIAS, A.B. ; FSCALADA, R.G. 1984. Crop rotation of sweet potato, 
cassava, and gabi with legumes as a cultural management system. Annal:3 of 
Tropical Research 6:63-76. En., Sum. En., 8 Ref. [Dept. of Agronomy & Soil 
Science, Visayas State College of Agriculture, Baybay, Leyte, Philippines] 

Cassava. Rotational crops. Legui crops. Economics. Root productivity. 
Groundnut. Philippines. 

A study was conducted to (1) evaluate and select promising legumes that
 
could be used in crop rotation with sweet potato, cassava, and gabi; (2) 
develop an effective c,'opping system using these legumes and tbe resp. 
crops for optimun productivity/unit time; and (3) determine whether the
 
legumes could supplement the inorganic fertilizer needed to maintain soil
 
fertility. Planting cassava in rotation with mung bean, bush bean, soybean, 
and groundnut did not affect cassava yield and yield components nor 
agronomic characters such as plant height, f'resh wt. of stems/plant, and 
no. of marketable and nonmarketable tubers/plant. Results indicate that
 
continuous legume-cassava rotations would reduce soil productivity despite
 
the incorporation of legume residues and the addition of inorganic 
fertilizers during each planting. Cost and return analysis showed that
 
among the legumes used as rotation crops, groundnut yielded the highest 
combined net return regardless of the root crop used, indicating that 
groundnut-root crop rotation is the most profitable cropping pattern. 
(CIAT)
 

0624 
27622 GURITNO, B. 1984. The effect of maize population on the yield of 
maize and cassava in an intercropping system. Agrivita 7(1):1-6. Fn., SLu. 
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En., 7 Ref., 
Il. [Dept. of Agronomy, Faculty cf Agriculture, Brawijaya

Univ., Malang, Indonesia]
 

Cassava. Intercropping. Maize. Root productivity. Spacing. Indonesia.
 

The effect of maize population on the yield of maize and cassava in a mixed
cropping system was studied in Landungsari (Malang, Indonesia) on a lowland
rice field from July 1982 to May 1C83. Monocropped cassava planted at 100 x
75 cm produced a higher root yield than when planted at 150 x 50 cm. In the100 x 75 cm spacing, cassava yield decreased continuously with increasingmaize density, while at 150 x 50 cm 
there was no reduction in cassava
 
yield witn increasing maize density up to 66,000 plants/ha. Intercropping

cassava at 150 x 50 cm and maize at 50 
x 45 cm yielded the highest LER
 
(1.46). (AS (extract))
 

0625
28377 ODURUKWE, S.0. ; IGBOKWE, M.C. 1981. Responses of cassava and maize 
to fertilization in mixed cropping. In NAFPP National Cassava Workshop,
5th., Umudike, Nigeria, 1981. Proceedings. Umudike, National Root Crops

Research Institute. National Cassava Centre. pp.85-95. En., Sum. En., 
6 Ref.
 

Cassava. Maize. Intercropping. Fertilizers. Productivity. Spacing. N. P. K.
 
Nigeria.
 

The results of 4 expt. on the response of cassava and maize in mixed

cropping to fertilization are presented. Expt. 1 studied the effect of 6
 cassava population densities (5.0, 7.5, 10.0, 12.5, 15.0. and 17.5 
x 10(3)
plancs/ha) and 5 fertilizer levels (0, 1614,328, 492, and 656 kg 30-15-90

(NPK)/ha, resp.). Intercropping decreased 
cassava yields significantly (av.

14.1 t/ha for intercrops vs. 18.3 t/ha for the monocrop). Total energy
yield was significantly increased by fertilization. Expt. 2 determined the
optimum fertilizer levels for cassava/maize. In 1978, only N levels

affected yields significantly, while in 1979 P and K levels did so 
at the

0.1 level. 
 In expt. 3 (effect of lime x K interactions o yields), 75 kg
K/ha were enough to achieve almost 
max. yield in cassava var. TMS 30211 and
30568, but root yields increased consistently for other var. up to 150 kg
K/ha. The increasing effect of K on root yield was better at pH 5.0 and 5.5
than at 6.0. In expt. 14(loss of N in cassava/maize with and without N
dressings) showed that highest N1losses occurred in June while 103-N was
virtually depleted from the top soil in Aug. Applications of 100-150 kL N
and 90-180 kg K/ha could be recommended for cassava/maize in eastern
 
Nigeria. (CIAT)
 

0626

29033 OSSENI, B. 1985. Comportement des cultures vivrieres et 
lgumieres
sur les sols dbsatur6s le 
basse Cote d'Ivoire a monoculture d'ananas. 
(Performance of food and vegetable crops integrated in pineapple

moriocultures in desaturated soils of lower Ivory Coast). Fruits

40(4) :249-259. Fr., Sum. Fr., 12 Ref., 
Il. [Inst. de Recherches sur les

Fruits et Agrumes, 01 B.P. 17"1, Abidjan 01, Republique de Cote d'Ivoire]
 

Cassava. Rotational 
crops. Soil requirements. Food security. Intercropping.

Pineapple. iVaize. Productivity. Cultivars. Ivory Coast.
 

The performance of a no. 
of food and vegetable crops integrated in
pineapple monocultures in the desaturated soils of lower Ivory Coast has
been followed for several years. The factor limiting the duvelo;nent ofseveral of these cult:tres seems to be the low pH of the permeable and sandy
soil. Yam and cassava both seer-
to adapt to the exist''nL .oil conditions, 
cassava yielding over 24 
t/ha at all the trial sites and adapting well on
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all soils. The crops cultivated on 2 district plots, pineapple on one and a 
rotation of (1) maize, groundnuts, cassava, and beans or (2) yam, maize, 
groundnuts, sweet potato, beans, and cassava, were interchanged after a 
period of 4 yr. It is concluded that the integration of food and vegetable 
crops Jn pineapple plantings presents numerous technical, financial, and 
social advantages for small planters. (AS) 

0627 
28115 PRESTON, S.R. ; TAYLOP., 3. R. ; SIMONS, J.H. 1986. The choice of 
groundnut (Arachis hypogaea; varieties by smallholders ia south-east 
Tanzania. 2. Variety x spacing and variety x sowing date interactions.
 
Experimental Agriculture 22(30 :279-287. En., Sum. En., Es., 14 Ref., :U. 
(14 Tarr-may Road, Paigntor, IM3 2DU, England] 

Cassava. Internropping. Groundnut. Productivity. Technology transfer. 
Tanzania. 

In a series of var. x spacing and var. x sowing date trials carried out in 
SE Tanzania, groundnut-casuava intercropping was evaluated over 2 seasons. 
Groundnut and cassavi were sown in alternate rows (1982) and in single and 
double rows between the cassava rows (1982). Alternate cassava plants were 
harvested at the end of the dry season of 1982, leaving a staggered 
formation in alternate rows; the remaini,.ig plants were harvested after the
 
groundnuts in 1983. Groundnut yields were consistently lower when 
intereropped with cassava due to the ,ihada produced. There was no evidence
 
that hypogaea forms are better ar'apted than Natal Common to mixed cropping 
with cassava. (CIAT)
 

0628
 
26378 SEGUY, L. 1984. A research and development operation: improved 
dryland rice based cropping systems for small farmers in the northeast of 
Brazil. International Rice Cnmmission Newsletter 33(2):39-45. En.
 

Cassava. Developmental research. Technology. Rotational crops. Rice.
 
Productivity. Income. Labor. Costs. Consumption. Brazil. 

Work carried out by a research and development project for the introduction 
of new technologies into the traditional small farm upland rice cropping 
systems of the Cocais region in central Maranhao, Brazil, is reported. 
Agroeconomic data (yields, returns, no. of working days demanded, and 
value of a wcrkinG day) are given for cropping systems that proved to be 
more interesting than the traditional system over a 3-yr period (1979-81). 
Rotations including cassava were preferred because of the favorable 
situation of this crop (strong market demand, high prices). Overall 
agricutural production, net income, and the value of the working day are 
higher for associated cropping and rotatton vith cassava than those 
obtained under the traditional system, largely due to the introduction of 
cassava. The benefits of the project arc related to (1) the development of
 
cropping systems that are motivating and simple to implement and that allow 
the preservatior of local eating habits and traditional agricultural 
techniques; (2) the possibility of settling the farmar for at least 3 yr 
with some guarantee of stable yields; and (3) the possibility of defining 
the terms of annual rural credits for small producers. (CIAT) 

0629 
28508 UNAMMA, R. P.A. ; ODURUKWE, S.0. ; ENYINNIA, T. 1982. Preliminary 
investigations on integrated weed management in cassava (Manihot esculenta 
Crantz cv. TIS 30572) intercropped with maize (Zea mays cv. NS1). In NAFPP 
National Cassava Workshop, 6th., Umudike, Nigeria, 1982. Proceedings. 
Umudike, National Root Crops Research Institute. National Cassava Centre. 
pp.75-82. En., Sum. En., 9 Ref. 
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Cassava. Weeding. Intercropping. Maize. Herbicides. Energy productivity.
Cowpea. Figeria. 

The results of preliminary research conducted in Umudike, Nigeria, on

integrated weed management in intercropped cassava 
var. TIS 30572/maize 
are presented. Weed management involved hand hoeing chemical control,
biocontrol, and an integrated weed management method that consisted of a
low herbicide rate + a low-growing live crop such as cowpea and groundnut.

Uncontrolled weed growth reduced total energy yield by 
62 percent.
Entercropping per se reduced 
both cassava and maize yields. Three weedings

conducted at 3 and 8 wk. after planting gave cassava yields (11.6 t/ha)

comparable to weed-free monocropped cassava 
(12.3 t/ha) or cowpea

interplanted in the cassava/maize rixture (10.6 t/ha). 
(CIAT) See also

0410 0412 0426 0434 0545
0542 0549 0555 0561 0582 0588 
 0590
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 0613 0614
 

K02 DLcriptive and Comparative Studies
 

0630
29043 OOITTI-OBWOYA, C.N. ; OTIM-IAPE, G.W. 1986. Report on or-farm survey
root crops-based farmjing sy.tem; Soroti, ?Furi and Tororo Districts, Eastern
Region, Uganda. Soroto, UCarda, National Reet Crops Improvement Program. 
Sercre Agricultural Research 2tation. 39p. En., 
 Sum. En., 11.
 

Cassava. Root crops. Cultivation systems. Production. Cassava programs.

Cultivation. Socioeconosic aspects. Technology transfer. Development costs.
 
Incoec. Labor. Prices. I'arketir:L. tgarda. 

Results of a 1-mo. on-fart survey carriec tetweer I:zy-!ur.e 1985 in the
 
areas of foro.,o and Soroti (U.,ands) 
 by a multidisciplinary team are
 
reported. Objectives were to (1) understand the farmers' cethods of
production and production constraints so as 
to adjust future research
 
programs and (2) desigr ard devOelop appropriate- production techologies

that are technically withir. 
 tlhe farrer'.s abilitiev, culturally compatible,
and econorrically feasible. Crop, yields, particularly those of cassava and 
sweet potatoes, dring the 1980/81 
season were affected by the 1979 civil 
war. Production was low and yields; 
were also depressed by drought. Labor

and 
 lack of farm inputs also affected crop output sigr-iflcantly. The 
present pcd(.tiir lu;vel explicr, the signifJcart role of cassava as thenair cash source for 2 target groups; bott, farmers with and without cattle 
have the largest percentage of cultivable land under cassava. The
 
difference in output between these groups indicate that the rotential for

increase(, production and yields of cassava and sweet potato exi';t provided
constraints are overcome. For cassava, these crc la.h of [roper agronorio
and cultural practices, iabor shortage, lack of incentives, limited no. of
vLr., unavailability of planting material, pests and diseases, weeds, and
soil fertility. (CIAT) See also 0395 0425 0429 0437 0463 0473 0560
 
0566 0626
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ABBREVIATIONS AND ACRONYMS
 

A Angstrom(s) DM Dry matter 
ABA Abscisic acid DNA Deoxyribonucleic acid 
ac Acre(s) EC Emulsifiable concentrate 
Af. Afrikaans EDTA Ethylenediaminetetraacetic 
a.i. Active ingredient acid 
alt. Altitude EEC European Economic Community 
AMV Alfalfa mosaic virus e.g. For example 
approx. Approximate(ly) ELISA Enzyme-linked immunosorbent 
Ar. Arab assays 
atm. Atmosphere EMS Ethyl methane sulfonate 
ATP Adenosine 5'-trphosphate En. English 
av. Average EP Preliminary Trials, CIAT 
BAP 6-Benzylaminopurine Es. Spanish 
3BMV Broad bean mosaic virus expt. Experiment(s) 
BCMV Bean common mosaic virus exptl. Experimental 
Bg. Bulgarian Fr. French 
BGMV Bean golden mtsaic virus ft-ca Foot candles (10.76 lux) 
BGYMV Bean golden yellow mosaic FYM Farmyard manure 

virus g Gram(s) 
BOD Biochemical oxigen demand G Giga (109) 
BPMV Bean pod mottle virus GA Gibberellic acid 
BRMV Bean rugose mosaic virus gal Gallon(s) 
BSMV Bean southern mosaic GE Gross energy 

virus GERs Glucose entry rates 
BV Biological value GLC Gas-llquid chromatography 
BYMV Bean yellow mosaic virus or. Greek 
ca. About (circa) h Hour(s) 
CAMD Cassava African mosaic ha Hectare(s) 

disease HCN Hydrocyanic acid 
CMV Cassava A 'rican mosaic HDP Hydroxypropyl distarch 

virus phosphate (modified cassava 
CBB Cassava bacterial blight starch) 
CBSD Cassava brown streak He. Hebrew 

disease Hi. Hindi 
CEC Cation exchange capacity HI Harvest index 
CER C02 exchange rate hp Horsepower 
CF Cassava flour Hu. Hungarian 
CGR Crop growth rate IAA Indoleacetic acid 
Ch. Chinese IBA Indolebutyric acid 
CLM Cassava leaf meal IBYAN International Bean Yield 
CLV Cassava latent virus and Adaptation Nursery, 
CM Cassava meal CIAT 
cm Centimeter(s) Il. Illu.-.rations 
COD Chemical oxigen demand in. Inches 
concn. Concentration In. Indonesian 
CP Crude protein It. Italian 
Cs. Czech IU International unit 
CSL Calcium stearyl lactylate J Joule 
CSW Cassava starch wiastes Ja. Japanese 
C.V. Coefficient of variation kat Katal(amount of enzymatic 
cv. Cultivar(s) activity that converts I 
2,4-D 2,4-dichlorophenoxyacetic mole of substral s/s) 

acid kcal Kilocalorie(s) 
Da. Danish kg Kilogram(s) 
De. German kJ Kilojoule 
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0333 0335 0337 0338 0340 0343 0345 

0348 0349 0352 0353 0361 0362 0371 

0372 0373 0374 05147 0549 0568 0571 

0598 0607 0618 0619 0620 

GERMPLASM 

0108 0230 0549 

HUMAN NUTRITION 

0230 0302 0321 

PLANT BREEDING 

0108 0109 0230 0311 0340 0374 0546 

0619 


CASSAVA ROOTS (VEGETABLE)
 
0171 0316 0441 0442
 
ANIMAL NUTRITION
 
0510
 
COMPOSITION
 
0280 0436
 

CASSAVA STARCH
 
0004 0154 0180
 
ALCOHOL
 
0252 0274 0276 0524 0537
 
ANALYSIS
 
0233 0248 0249 0251 0252 0255 0256
 
CONSUMPTION
 

0280 0612
 
COSTS
 
0165 0284
 
ENZYMES
 
0233 0276 0523 0537
 
FACTORIES
 
0258
 
FERMENTATION
 
0252 0255 0274 0524 0537
 

FIBER CONTENT
 
0248
 
GELATINIZATION
 
0531
 
GLUCOSE
 
0280
 
HYDROLYSIS
 
0274 0524
 
INDUSTRIAL MICROBIOLOGY
 
02714 0278 0537
 
INDUSTRIAL STARCHES 
0155 0158 0280 0523 0524 0527 0531
 
0532 
INDUSTRIALIZATION
 
0165 0272
 
MARKETING
 
0280 0284
 
PARTICLE SIZE
 
0155
 
PRICES
 
0280
 
PROCESSING
 
0252 0255 0256 0274 0278 0524 0531
 
0537
 
STORAGE
 
0157
 
TRADE
 
0280 0284 0612
 
USES
 
0152 0158 0233 0241 0247 0248 0249
 
0250 0251 0252 0256 0257 0269 0274
 
0276 0280 0284 0523 0524 0527 0532
 
0537
 
VISCOSITY
 
0247 0250 0531
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CATTLE 

0138 0145 0204 0245 0287 

BEEF CATTLE 

0123 

DAIRY CATTLE 

0139 0514
 

CELLULOSE 

0156 


CENTRAL AFRICAN REPUBLIC 
PRODUCTION
 
0281 

TRADE 

0281 


CENTRAL AMERICA 

0037 0038 0046 0047 0054 0055 0116 

0174 0170 0188 0212 0224 0355 0396 

0442 


CERCOSPORIDIUM H*2iNINGSII 

0407 0456 0567 0571 


CEREALS 

0015 0033 0127 0205 0279 0375 0378 

0379 0389 0412 0426 0444 0518 0542 

0544 0549 0555 0561 0562 0573 0581 

0582 0583 0584 0588 0590 0591 0593 

0594 0596 0597 0600 0601 0602 0614 

0615 0624 0625 0626 0628 0629 


CHICKS 

'.29 0131 

CASSAVA MEAL 

0122 0137 0239 


CHICKWANGUE 

0060 


CHINA
 
0229 0520 0527 


CHLOROPHYLL
 
0006 


CLIMATIC REQUIREMENTS 

0005 0026 0053 0070 0071 0185 0199 

0228 0296 0402 0407 0410 0411 0412 

0416 

PRODUCTIVITY 

C: 5 0434 0490 0557 


CLONES 
0008 0112 0398 01427 0465 0474 0479 
0487 0496 0500 0501 0562 0567 0583 
0592 0610 

COCOYAPS 


0270 0295 0295 


COLLETOTRICHUM
 
DISEASE CONTROL
 
0450
 
DISEASE TIANSMISSION 
0450
 

COLLETOTRICHUM MANHfOTIS
 
DISEASE CONTROL
 
0443 

COLOMBIA
 
0008 0009 0020 0026 0029 0030 0031 
0032 00110 0044 00115 0048 0050 0073 
0085 0086 0098 0106 0107 0112 0122 
0127 0134 0159 0160 G162 0163 0174
 
0176 0185 0193 0194 0201 0210 0215
 
0216 0228 0254 0263 0268 0272 0273
 
0302 0318 0328 0330 0343 0383 0384
 
0397 0442 0450 0465 0479 0481 0496 
051P] 0521 
GERMPLASM 

0108
 
MARKETING
 
0161 0169 0266 0280 0286 0313 0314
 
0316 0322 0323 0324 0329
 
PRODUCTION
 
0161 0177 0183 0267 0280 0285 0287
 
0289 0297 0326 0335 0337 0348 0349
 
0365 0366 0547 0611
 
SOCIOECONOMIC ASPECTS
 
0003 0161 0175 0177 0184 0267 0286
 
0287 0316 0319 0322 0325 0327 0335
 
0547 0607
 
STATISTICAL DATA
 

0352 0367 0558 0559
 
TRADE
 
0280 0316 0322 0323 0324
 

COMPOSITE FLOURS
 

0152 0170
 

COMPOSITION
 
0013 0017 0029 0057 0106 0108 0116
 
0120 0130 0132 0134 0142 0145 0153
 
0191 0208 0209 0212 0253 0270 0273
 
0275 0344 0383 0384 0391 0396 0400
 
0404 0405 0415 0423 0436 0455 0497
 
0503 05014 0507 0513 0516 0517 0518
 
0521 0529 0538
 
CASSAVA FLOUR
 

0155 0170 0182 0280
 
CASSAVA MEAL
 
0021 0137 0173 0234 0280 0522
 
CASSAVA STARCH
 
0155 0233 02148 0280 0527
 
LEAVES
 
0016 0018 0020 0045 0131 0135 0136
 
0146 0178 0235 0308 0401 0435
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ROOTS 

00114 0016 0020 0037 0058 0213 "223 

0230 0235 0240 0246 0439 0533 

STEMtS 

0135 


CON00 

0068 0069 0089 0094 0470 


COPPER
 

0017 0023
 

CORTEX 

0004 0012 0039 

COMPOSTION 

0240 

USES 
0140 0240 0244 


CORYNOTHRIPS STENOPTERUS 

0087 


COSTA RICA 


0170 0188 0212 0224 04412 


CRYOPRESERVATIO 

0103 0112 


CUBA 
0037 0038 0046 0047 0054 0055 0124 

0455 


CULTIVARS 

0004 0006 0007 0010 0013 0014 0016 
0020 0051 0053 0058 0066 0068 0070 
0073 P085 0099 0187 0189 0214 0246 
0282 0302 0311 0313 0318 0329 0337 
0341 0353 0395 0397 0401 0402 0404 
0410 0424 0431 0!.33 0437 0439 0448 
0449 0457 0458 0459 0463 0467 04 4 
01487 01491 0529 0544 0573 0574 0577 
0578 0579 0583 0584 0586 0587 0588 
0589 0590 0591 0592 0597 0602 0603 
0611 0615 0626 
ADAPTATIOI 
0200 0406 0427 0438 0447 0485 0489 

0490 0500 0501 0540 0542 0550 0557 

0561 0562 0580 0581 0582 0600 0601 

0604 0608 0609 0610 0614 

AGRONO.IC CHARACTERS 

0396 0503 

ECOLOGY 

0OCI 0101 0200 0438 

OERMPLAS 

0230 0549 

IDENTIFICATION 

0105 

ROOT PRODUCTIVITY 

0008 0009 0011 0012 0024 0025 0027 

0032 0033 0043 0045 0046 6048 0050 

0052 0055 0057 0084 0087 0104 0106 


0107 0109 0113 0161 0169 0177 0208
 
0230 0308 0335 0367 0370 0369 0423
 
0436 0547 0571
 
SELECTION
 
0002 0380 0396 0438 0447 0567 0601
 
0610
 
STARCH PRODUCTIVITY
 
0033 0104 0419 0503
 

CULTIVATION
 
0002 0003 0005 0023 0026 0027 0028
 
0029 0030 0031 0032 0033 0034 
0035 
0037 0038 0040 0041 0043 0044 0045 
0046 0049 0050 0052 0053 0054 0055 
0056 0057 0070 0071 0084 0101 0104 
0185 0189 0195 0196 0197 0199 0201 
0202 0203 0204 0205 0206 0207 0208 
0209 0211 0212 0214 0228 0230 0266 
0267 0279 0286 0290 0293 0296 0300 

0301 0303 0308 0311 0312 0317 0318 
0319 0321 0336 0337 0349 0361 0370 
0375 0376 0378 0379 0382 0385 0386 
0387 0388 0390 0391 0398 0399 0402 
0405 01406 0407 0408 0409 0410 0411 
0412 0413 0414 0415 0416 0417 0418 
0419 0420 0421 0424 0426 0430 0431 
0432 0433 04314 01435 0436 0437 0439 
0440 0441 0445 0449 0457 0458 0468 
0485 0490 0491 0497 0540 0542 05414 
0546 051470550 0555 0557 0561 0562 
0566 0567 0574 0580 0581 0583 0584 
05J5 0587 0588 0589 0590 0591 0592
 
05% (159'10600 0601 002 0603 0608
 
0614 0616 o617 OC21 
0622 0624 0625
 
0626 0629 0630
 

CULTIVATION SYSTEMS 
0003 0296 0301 0360 0410 0416 0427 
0630 
FALLOWING 
0419 01422 
INTERCROPPJlu 
0030 0031 0048 0052 0177 0205 0286 
0287 0290 0299 0335 0341 0374 0375 
0376 0377 0378 0379 0383 0384 0385
 
0386 0387 0390 0391 0392 01408 0412
 
0422 0426 0444 0542 0544 0549 0555
 
0561 0573 0582 0583 0584 0588 0590
 
0591 0593 0594 0596 0597 0600 0601
 
0602 0614 0615 0618 0621 0624 0625
 
0626 0627 0629
 
ROTATIONAL CROPS
 
0381 0388 0389 0622 0623 0626 0628
 
SECONDARY CROPS
 
0426 0618
 
SHIFTING CULTIVATION
 
0382 0393
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CULTURE MEDIA 

0188 

TISSUE CULTURE 

0455 


CURVULARIA 

0454 


CUTTINGS
 
0051 0053 0376 0479 

GERMINATION 

0044 0072 0420 


T:IVING 

0048 


PROPAGATION 

0044 0045 0230 0433 

ROOT PRODUCTIVITY 

0045 0046 0047 0048 0054 0084 01014 

0161 0230 

ROOTING 


0230 

SPACING 

0408 0420 


CYANIDES 

DETOXIFICATION 

0246 

HUMAN HEALTH 

0119 0148 

MALNUTRITION 

0119 0237 

T1IIOCYANATES 

0148 

TOXICOLOGY 

0148 0237 0519 


CYANOGEN 


0061 0114 0122 0150 0179 0504 0513
 
0516 0519 0525 


CYANOGENIC GLUCOSIDBS
 

0016 0019 0058 0061 0062 0108 0131 

0132 0149 0151 0512 0513 0525 0533 


CYLINDROCLADIUM QUINQUESEFTATUM 

0077 


CYSTINE 

0134 


CYTOGENETICS 


0452 0496 0497 0498 


DENMARK 

0019 


DETERIORATION 

0079 0088 0115 0171 0436 0441 0442 

CASSAVA FLOUR 

0179 


CASSAVA MEAL
 
0179
 
ROOTS
 
0058 0062 0214 0215 0439 0533
 

DETOXIFICATION
 
0058 0061 0149 0240 0242 0246 0271
 
0521
 

DEVELOPMENT
 
0027 0048 0050 0052 0059 0085 0106 
0107 0108 0109 0158 0161 0162 0163 
0165 0166 0167 0168 0169 0172 0174 
0175 0176 0177 0181 0183 0184 0194 
0196 0205 0230 0254 0258 0259 0262
 
0263 0264 0265 0266 0267 0268 0272
 
0273 0274 0279 
0281 0285 0286 0287
 
0289 0293 0294 0297 0299 0300 0301
 
0302 0303 0305 0306 0307 0309 0310
 
0311 0313 03114 0315 0316 0317 0318
 
0319 0321 0322 0323 0324 0325 0326
 
0327 0328 0329 0330 0332 0333 0334
 
0335 0337 0338 0339 0340 0341 
0342
 
0343 0341 0346 0347 0348 0349 0351
 
0352 0353 0354 0355 0356 0357 0358
 
0359 0361 0362 0363 0371 0372 0373
 
0389 0409 04214 0428 0507 0534 0535
 
0540 0541 0542 0543 0546 0549 0550
 
0551 0552 0553 0554 0555 0556 0557
 
0561 0562 C563 0565 0566 05C7 0569
 
0571 0572 0573 05714 0575 0576 0577
 
0578 0579 0580 0581 
0582 0583 0534
 
0586 0587 
0588 0589 0590 0-31 0592 
0593 0594 0595 0597 0598 0599 0600
 
0601 0602 0603 06014C6ou 0608 0609
 
0610 0613 0614 0615 L361b 0617 0618 
0619 0620 0626 0630 

DEVELOPMENT COSTS
 

0162 0165 01P,110328 0343 0545 0630
 

DEVELOPMENTAL STAGES
 
0465 0496 0529
 

BRANCHING
 
0010 0012 00214
 
FLOWERING
 

0010
 
GERMINATION
 
0420 0495
 

ROOT DEVELOPMENT
 
0014 0417 0431 0449 0497
 
ROOTING
 

0013 0230
 

DIETS
 
0114 0118 0133 0143 0151 
0505 0507
 

0518 0532
 
DIETARY VALUE
 
0140 0148 0508 0512 0517 0519
 
MALNUTRITION
 
0119 0509
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NUTRITIVE VALUE DRAINAGE 
0123 0138 0141 0504 0506 0511 0515 0030 0031 
0520 

DIGESTIBILITY 

0116 0140 0504 0517 0520 

CASSAVA MEAL 

0239 


DICIIu. 
0097 


D:PLODIA 

DISEASE CONTROL 

0450 

DISEASE TRANSMISSION 

0450 


rISEASE CONTROL 

0008 0379 0450 

FACTER lOSES 

0072 0108 0216 0217 0443 0444 0446 

03119 
MYCOSES 

0443 0453 

V ROSE5 

0082 0083 0217 0458 0459
 

rISEASE TRAN.SMlSSION 

0008 0070 0071 0076 0083 0450 0459 

CUTTINGS 

0045 


VECTORS
 
041 1 


DFCl lSTIC ANIMALS 

0120 0121 012? 0123 0124 0125 0126
 
0127 0128 0129 0131 0133 0135 0137 

0138 0139 0142 0143 0144 01145 0204 

0239 C240 0241 0243 02'44 0245 0287 

0426 0511 C514 0517 0518 0519 


DOE INICA 

MARKETING 

0358 


PR OPU CT ION
 
0358 

STATISTICAL DATA 

0358 


DOMINICAN REPUBLIC 


MARKETING
 
0351
 
PRODUCTION 

0351 

SOCICECONO-!IC ASP,.TS 
0279 

STATISTICAL DATA 

0351 


DRIED ROOTS
 
0020 0060 0092 0093 0138 0149 0159
 
0164 0174 0179 0182 0245 0254 0262
 
0277 0330 0343 0403 0522 0538
 
DISTRIBUTION
 

0331
 
MARKETING
 
0161 0280 0322 0323 0331
 

DRYING
 
0140 0161 0163 0169 0175 0176 0177
 
0178 0183 0184 0199 0240 0263 0267
 
0268 0271 0313 0314 0318 0326 0328
 
0330 0349 0352 0510 0547 0607 0616
 
CASSAVA CHIPS
 
0059 0060 0107 0149 C159 0162 0172
 
0174 0262
 
CA,;bAvA riLOUR
 
0059 0060 0166 0259
 
INDUST21AL MACHINERY
 
0162 0172 0171 0273 0343 0534
 
PE.LETS
 
0168 0171
 

ECOLOGY
 
0030 0036 C185 0199 0296 0303 0407
 
014C8 01478 0492 0497 05146
 
CULT IVARS
 
0001 C101 02C0 0438
 

ECOSYETEMlS
 
0001 C030 0296 0407 04138 0455 0468
 
0478 0497 0546
 

ECUADNR
 
0165
 
MARKETING
 
0166 0168
 

PRODUCT ION
 
C166 0167
 
SOCIOECONOMIC ASPECTS
 
0437
 

1lIDEMIC GOITER
 
CLINICAL MANIFESTATIONS
 
0140 0148 0235
 

ENERGY PRODUCTIVITY
 
0141 0156 )181 0273 0629
 

-ENTEROBACTEr AGGLOMERANS
 
0076
 

ENTCMOLOGY 
0033 00611 0090 0220 0221 0222 0443 
0471 0473 01478 0481 0485 0492 0493 
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EPIDEMIOLOGY 

0216 0459 


ERINNYIS ALOPE
 
0087 


ERINNYIS ELLO
 
0087 0134 0222 0465 

INSECT CONTROL 

BIOLOGICAL CONTROL 

0086 0091 0228 

INSECTICIDES 

0228
 

EROSION 

0198 0279 0413 0414 0422 0615 


ERWINIA CAROTOVORA 

INOCULATION 

0215 


ERWINIA HERBICOLA 

INOCULATION 

0076 


ETHANOL 

0156 0151 0252 0274 0276 0524 0537 


EUTETRANYCHUS ORIENTALIS
 
INSECT CONTROL 
BIOLOGICAL CONTROL 

0492 

INSECTICIDES 

C492 


RESISTANCE 


0492
 

EXPERIMENT DESIGN 
0007 0397 0418 0477 0580 0592 0596 

FACTOR;ES 


0161 t169 0263 0264 0266 0267 0303
 
0314 0315 0,-'jL0330 0339 0341 0343 

0352 0607 

CASSAVA CHIPS 


0059
 
CASSAVA FLOUR 

0059 0259 


CASSAVA STARCH
 
0258 

PELLETS 


0171 0344
 

FALLOWING 

0419 0422 


FAT CONTET 

0120 0173 0173 0182 


FATTENING
 
SWINE
 

0142
 

FEDERAL REPUBLIC OF GERMANY
 

0018 0564
 

FEED CONSTITUENTS
 
0020 0120 0121 0122 0124 0125 0126
 
0127 0128 0129 0133 0135 0137 0139
 
0140 0142 0144 0145 0147 0150 0239
 
0512
 

FEED MIXTURES
 
0121 0122 0125 0127 0128 0130 0133
 
0136 0139 0142 0144 0145 0150 0284
 

FEEDS AND FEEDING
 
0020 0059 0120 0121 0122 0123 01211
 
0125 0126 0127 0128 0129 0130 0131
 
0132 0133 0134 0135 0136 0137 0138
 
0139 0140 0141 C142 0143 0144 0145
 
0146 0147 0150 0161 0239 0240 0242
 
0243 0244 0245 0275 0277 0280 0284
 
0292 0303 0316 0322 0331 0341 0344
 
0426 0436 0437 0441 0442 0506 0508
 
0510 0511 0513 
0514 0515 0518 0534
 
0538 0570-0609
 

FERMENTATION 
0093 0130 0140 0166 0172 0173 0182
 
0252 0255 0256 0261 0271 0274 0278
 
0524 0526 0537
 
PROTEIN ENRICHMENT
 
0275 0277 0538
 

FERMENTED PROrUCTS 
0140 0153 0156 0160 0181 0233 0247
 
0248 0249 0,50 0251 0252 0255 0257 
0264 0274 0276 0303 0331 0505 0524
 
0528 0537
 

FIELD EXPERIMENTS
 
0048 0057 0099 0106 0227 0296 0382
 
0420 0423 0440 0493
 

FIJI
 

0395 0534
 

FISH
 
0141
 

FLOWERING
 
0010 0108
 

FOLIAGE
 
0005 0135 0135 0200 0210 0212 0467
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u'0MES LIGNOSUS 

DISEASE CONTROL 

0443 0453 

SYMPTOMATOLOGY 

0443 0453
 

FOOD ENERGY 
0137 0239 0243 


FOOD PRODUCTS 

0021 0060 0114 0115 0117 0118 C152 

0157 0170 0234 0253 0256 0257 0269 

0275 0277 02811 03011 0321 0344 0350
 
0372 0438 0464 0505 J522 0527 0528 

0532 0535 0536 0538 0565 0569 0609 

0615 


FOOD THICKENERS 

0157 


FOOFO0 

0505 0615 

COMPOSITION 

0234 0522 

PROCESSING 

0060 026! 0282 


FORESTRY 

0375 0376 


FRANCE 

0126 0236 01425 0448 0517 0570
 

FRANKLINILLA CEPhALICA 

O087
 

FREIICH GUIANA 

0156 0209 0361 0413 0427
 

FRUCTOSE 
0130 0155 0344 0533 


FRUITS 

00WC 


FUSARIU 
01454 

DISEASE CONTROL 

0450
 
DISEASE TRANSMISSION 
0450 

INOCULATION 
0040 


GABON
 
0225 

Vi RKET ING 
0311 


PRODUCTION 
0311 
TRADE
 
0311
 

GAPLEK
 
PRODUCTION
 
0331
 
TRADE
 
0331
 
USES
 
0059 0331
 

GARI
 
0114 0118 0304 0438 0464 0505 0615
 
COMPOSITION
 
0021 0234 0522
 
HCN CONTENT
 
0522
 
INDUSTRIAL MACHINERY 
0535
 
MECHAN !ZATION
 
0569
 
NUTRITIVE VALUE 
0021 0117
 
PROCESSING
 
0060 0253 0321 0372 0536 0565 0569
 
STOFAGE
 
0115 0179 0372
 

GEESE
 
013f
 

GELATINIZATION
 
0531
 

GENETICS
 
0380 0396 01402 0496 0502
 

OER1!INATION
 
CUTT INGS
 
0014400148 0072 0420
 
SEED
 
0450 0495
 
T71NG 
0048
 

GERMPLASM 
0103 0108 0110 0230 0231 0232 0492
 
0499 0502 0549
 

GHANA 
0524 0563
 
PRODUCTIOi 
0332 0361
 

OLOERELLA MAN IHOTIS
 
RESISTANCE
 
0051
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OLOMUS MANIHOTIS 
0032 


GLUCOSE 

0130 0280 0344 0533 


GLUCOSE INDUSTRY 
0270 0280 


GLYCINE 
0134 


GOATS 

0133 


GRENADA 

PRODUCTION 


0295 


GRINDING 
0166 0168 0172 0265 0267 


GROWTH 

0009 0011 0013 0014 0015 0018 0029 

0034 0038 0049 0103 0189 0190 0308 

0384 0392 0397 0398 0435 0479 0499
 
0529 


GUADELOUPE 

PRODUCTION
 
02 )9 

GUATEIIALA 
0116 0396 


GUINEA
 
PRODUCTION 

0620 


GUYANA 

PRODUCTION 


0309 


HAITI 

MARKETING 


0363 
PRODUCTION 

0363 

STATISTICAL DATA
 
0363 
TRADE 


0363 


HARVEST iNDEX
 
0013 0045 0049 0208 


HARVES'.'ING 
0003 0012 0036 0037 0044 0053 0286 

0296 0301 0315 0337 0353 0383 0403 

0407 0431 0536 


AGRICULTURAL EQUIPMENT 
0206 0425 0429 0430
 

TIMING 
0048 00119 0050 0057 0205 0206 0213
 
0279 0376 0384 0408 0410 0423 0427
 
0436 0491
 

HCN ABSORPTION
 
0114 0150 0516
 

HCN CONTENT
 
0090 0396 0415 0423 0497 0503 0504 
0513 0516 0518 0521
 
CASSAVA CHIPS
 
0522
 
CASSAVA MEAL
 
0137 0512 0522
 
CASSAVA STARCH
 
0233
 
CORTEX 
0240
 

LEAVES
 
0016 0045 0235 0401
 
ROOTS
 
0016 0058 0235 0240 0246
 

HERBICIDES
 
0208 0209 0210 0378 0390 0561 0594
 
0629
 

HISTIDINE
 
0134 

HISTORY
 

0003 0004 0546 0563
 

HUMAN NUTRITION
 
0003 0021 0116 0119 0148 0151 0157
 
0230 0236 0237 0239 0267 0271 0302
 
0321 0423 0442 0504 0505 0506 0507
 
0508 0509 0511 0512 0515 0517 0518
 
0519 0520 0532 0618
 

HUMAN PHYSIOLOGY 
0235 0237 0238
 

HYBRIDS
 
0498
 

HYDROLYSIS 
0019 0134 0153 0160 0273 0513 0525
 
0526
 
CASSAVA STARCH
 
0274 0524
 

ILLUMINATION
 

0434
 

INCOME
 
0288 0292 0321 0376 0391 0392 0492
 
0534 0555 0622 0628 0630
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INDIA 

0006 0007 0014 0016 0039 0058 0061 

0062 0077 0095 0129 0133 0138 0139 

0141 01112 0149 0154 0155 0180 0218 

0227 0243 0260 0415 0422 0423 0459
 
0526 0529
 
0GERPLASM 

0103 0492 

MARKETING 

02&8 

PRODUCTION 

0143 0156 

SOCIOECONOMIC ASPECTS 

0346 


INrONESI/A 
0052 0121 0131 0132 0270 0344 0370 

0391 0392 0426 0613 0624
 
GERMPLASM 

0232 

MARKETING 

0059 0331 


PRODUCTION
 
0301 0331 0341
 
SOCIOECONOMIC ASPECTS 

0341 0357 

STATISTICAL DATA 
0147 0339 0350 
TRADE 
0264 0301 0315 0331 0350 


INDUSTRIAL 'ACHINERy 

0158 0162 0172 0174 0181 0266 0272 
0273 0274 0341 0343 0534 0535 


INDUSTRIAL STARCHES 
0155 0156 0158 0179 0270 0280 0344 
0400 0523 0524 0526 0527 0528 0530 
0531 0532 

INHERITANCE 
0496 


INJURIOU' ISECTS 

0064 0069 0088 0092 C093 0095 0337 
0407 0481 0490 0493 0494 0549 

ATTA 

0224 

DEMISIA 

0221 0461 

EHINNYIS ALOPE 

0087 

ERINNYIS ELLO 

0086 0087 0091 0222 0228 

PHENACOCCUS GOSSYPII 

0098 

PHENACOCCUS MANIHOTI 

0089 0094 0096 0097 0205 0217 0223 

0225 0226 0230 0443 0464 0466 0467 


0468 0469 0470 0472 0475 0477 0478
 
0550 0571 0580 0592 0598 0601 0616
 
ZONOCERUS VARIEGATUS
 
0090 0443
 

INJURIOUS MITES
 
0064 0097 0099 0100 0407 0408 0469
 
0470 0482 0493 0494
 
MONONYCHELLUS TANAJOA
 
0101 0102 0205 0217 0223 0226 0443
 
0464 0483 0484 0485 0487 0489 0490
 
0491 0549 0550 0567 0571 0580 0592
 
0598 0601
 
TETRANYCHUS CINNABARINUS
 
0492
 
TETRANYCHUS URTICAE
 
0229
 

INOCULATION
 
0032 0039
 
DISEASES AND PATHOGENS
 
0040 0068 0073 0076 0215
 

INSECT BIOLOGY
 
0064 0090 0092 0222 0443 0471 0473
 
0478 0481 0185 0492 0493 

INSECTICIDES 
0085 0090 0101 0171 0226 0227 0228
 
0466 0461 0468 0476 0486 0492 

INTERCROPPING
 
0030 0031 0048 0052 0177 0286 0287
 
0290 0299 0335 0341 0374 0376 0377

0386 0387 0394 0408 0618 
BEANS 
0390
 
COWPEA
 
0383 0384 0385 0406 0621 0629
 
GROUNDNUTS 
0392
 
LEGUME CROPS
 
0379 0383 0384 0385 0390 0412 0422
 
0615 0621 0627 0629
 
MAIZE
 
0205 0375 0378 0379 0406 0412 0426
 
0444 0542 0544 0541 0555 0561 0573
 
0582 0583 0584 0588 0590 0591 0593
 
0594 0596 0597 0600 0601 0602 0614
 
0615 0624 0625 0626 0629
 
RICE
 
0379 0590
 
SORGHUM
 
0205
 
SOYBEANS
 
0379
 
SWEET POTATOES
 
0391
 

123 



TA0O 

0426 

YAMS 

0375 0378 0426 0615 


IODINE
 

0148 0150 0235 0519
 

IRON 

0017 0023
 

ISOLATION 

0194 

DISEASES AND PATEOGENS 

0067 0076 0539 


ISRAEL 

0221 


ITALY
 
0060 0088 0502
 

IVORY COAST 


0388 0427 0429 0526
 
MARKETING 

0374 


JAMAICA 
0442 


JAPAN 
0214 0274 0382 0400 0439 0528 0533
 

KENYA 

012 0500 


KOREA RTPUELIC 

0153 


KPOKPO OAR! 

0438 0536 

KWASHIORKOR 
0504 0509 

LABOR 

0167 0160 0181 0294 0319 0628 0630 
HARVESTING 
0286 0301 0376 0410 
LAND PREPARATION 
0410 
PLANTIN3 

0279 0337 0376 0410 
PROCESS ING 
0060 0161 0162 0166 0169 0259 0263 
02(7 0321 0343 0534 0547 0569 0618 

LABORATORY ANIFALS 
0114 0117 0118 0140 0148 0150 0237 

0506 0516 0518 0519 


LABORATORY EXPERIMENTS
 
0019 0022 0067 0074 0075 0076 oo
 
0134 0149 C154 0182 0188 0194 0397
 
0448 0451 0455 0460 0462 0493 0513
 

0516 0517 0524 0539
 

LACTIC ACID
 
0040 0130
 

LAND PREPARATION
 
0421 0435
 
AORICULTURAL EQUIPMENT
 
'206
 
fECHANIZATION
 
0053 0206 0410
 
ROOT PRODUCTIVITY
 

02,7
 

LAND USE
 
0287 0327 0393 C547
 

LATIN ARICA
 
0483 0510
 

LEAF AREA 
0007 0013 0015 0187 0189 0224 0384 
0434 0465 

LEAVES
 
0004 0005 0006 0007 0009 0011 0C12
 
0018 0024 0049 0059 0067 0068 0076
 
0111 0147 0160 C38S 0435 0459
 
AtiNO ACIDS
 
0020
 

ANALYSIS
 
0451
 
ANIMAL NUTRITION 
0136
 
IICN CONTENT
 
0016 0045 0235 0401
 

MINERAL CONTENT 
0223
 
NUTRITIVE VALUE
 
0020 0025
 
PRODUCTION
 
0308
 
PROTEIN CONTENT
 
0020 0131 0135 0146 017E
 

LEGAL ASPECTS
 
0168 0184 0290 0281 0282 0300 0311
 
0338 0339 0340 0345 0349 0356 0362
 
0374 0570 0598 0618
 

LEUCAENA
 

0123
 

124
 



LIBERIA 

0049 


PRODUCTION
 
0300 

TRADE 


0300 


LIGHT
 
0407 0411 0412 0434 


LINAMARASE 


0019 0061 0525 


LINAHARIlI 

0019 0061 C151 0525 0533 


LYSINE 

0020 0134 


MADAGASCAR 

MARKETING 

0345 

TRADE 


0345 


MAGrES ]IN 

0223 0406 0417 01418 0600 

ABSORPTION 

0029 

900T PRODUCTIVITY 

0029 


MALAWI 


0205 


MALAYSIA 

0010 0024 0245 0523 


MALNUTRITION 


0119 0236 0237 0504 0509 0618 


MALTOSE 

0270 03414 


MANGANESE 


0017 0023
 

MANIHOT ALUTACEA 

0111 0497 


MANIHOT DICHOTOMA 
0484 

MANIHOT ESCULENTA 

0052 


MANTHOT GLAZIOVII 

0052 0484 0498 


MANIHOT REPTANS 

0111 0497 


MANIHOT TRIPARTITA
 
04197
 

MAPS 
0003 0026 0089 0096 0199 0201 0235
 
0266 0299 0309 0350 0393
 

MARKETING
 
0109 0161 0169 0177 
01&3 0264 0266
 
0281 0283 0286 0288 
0289 0290 0291
 
0292 0293 0296 0300 0301 0306 0307
 
0309 0311 
0312 0313 0314 0315 0316
 
0320 0322 0323 0324 0326 0327 0329
 
0332 0333 0334 0338 0339 0340 0341
 
0345 0347 03149 0350 0351 0353 0354
 
0355 0356 0358 0360 0362 0363 G364
 
0371 0374 01437 0554 0561; 0568 0570
 
0598 0599 0618 0620 0630
 
CASSAVA CHIFS
 
0059 0331
 
CASSAVA FLOUR
 
0059 0166 0280 0282 0321 0372
 
CASSAVA REAL
 

0059 0280 0282 0615
 
CASSAVA STARCH
 
0280 0284 0612
 
GARI
 
0304 0321 0-72 0536 0615
 
PELLETS
 
0168 0331
 

MATURATION 
0529
 

MECHANIZAT ION 
0341 0432 0607
 

HARVESt ING
 
0206 014;0 0425 0429 0430
 
LAND PREPARATION
 

0206 0410
 
PLANT ING
 
0053 0206 0410 0430
 

PROCESSING
 
0159 0163 0282 0430 0569
 

MELOIDOGYNE INCOGNITA
 
0084
 

METAPENAEUS DOBSONI 
0141 

METHIONINE 
0020 0134 0415 0507 

MEXICO
 
0027 0072 0087 0275
 

MINERAL DEFICIENCIES
 
0029 0405
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MINERALS 

0017 0023 0024 0025 0027 0028 0029 

0033 0035 0036 0037 0038 0041 0192
 
0194 0197 0201 0202 0203 0205 0208 

0?23 0308 0385 
0388 0405 0415 0417 

0418 0419 0432 0544 0580 0594 0600
 
0622 0625 


MITE BIOLOGY 

0100 0101 0102
 

MITE CONTROL 

0101 0108 0217 0226 0482 0485 0486 

0491 0492 0493 0549 

ACARICIDES 

0102 


MODIFIED STARCHES 

0155 


MOLDS 

0439 0454 0526 0539 


MOLYBDENUM 

0023 


MONONYCHELLUS 

0475 

RESISTANCE
 
0099 0463 


MONONYCHELLUS TANAJOA 

0102 0205 01143 01483 0484 0486 0490 

0491 0549 0550 0567 0571 0598 

INSECt CONTROL 

BIOLOGICAL CONTROL 

0217 

INSECTICIDES 

0226 


PEST DAMAGE 
0223 0464 01485 0580 0592 0601 

RESISTANCE 

0101 0487 0489 


M0ONTSERRAT 


MARKETING 


0307 

PRODUCTION 

0307 

SOCIOECONOMIIC ASPECTS 
0307 

STATISTICAL DATA 

0307 


MORPHOGENESIS 

0009 0495 

PLANT TISSUES 

0014 

MUKIBAT 

0052 


MUKIBAT SYSTEM
 
0052
 

MULCHING
 
0030 0031 0414 01132
 

MYCORRHIZAE
 

0023 0032 0039 0040 0192 0193 0194
 
0398
 

MYCOSES
 
0040 0063 0065 0073 0077 0078 0079
 
0179 0275 0377 0403 01107 01454 0455
 
0456 0475 0490 0526 0537 0538 0539
 
0567 0571
 
DISEASE CONTROL
 
0443 0453
 
RESISTANCE
 

0051
 

NE4ATUDES
 
0063 0084
 

NETHERLANDS
 
0290 0320 0360
 

NEW CALEDONIA 
0123 0127 

NIGERIA 
0064 0079 0100 0114 0115 0117 0118 
0120 0125 01140 0150 0151 0173 0182 
0186 02011 0206 0223 0226 0234 0240 
0241 02144 02116 0253 0261 0342 0375 
0378 0386 0207 0398 0399 0405 0406 
0412 0417 0418 0419 0421 01421401428 
01130 01131 0432 01133 01434 01138 011113 
0410 04115 04;6 04117 01153 0457 0458 
01163 01166 01467 01468 0470 0472 01473 
0474 0175 0477 01478 0484 0485 0486 
0487 0500 0501 0505 0506 0509 0511 
n518 0519 0522 0525 0530 0535 0540 
0542 0514140557 0561 0562 0573 0582
 
053 0586 0587 0580 0589 0590 0591

0593 05914 0595 0597 0600 0602 0603
 
0604 0605 0606 0608 0625 0629
 
GERMPLASM 
0108 0231 05149
 
MARKET ING 
0282 0321 03140 0536 0554
 
PRODUCTION 
0282 0321 0376 0545 0585 0599 0621
 
SOCIOECONOMIC ASPECTS
 
0282 0321 0541 0543 0550 0551 0552
 
0553 0555 0565 0566 0569 0572 0574
 
0575 0576 0577 0578 0579 0580 0581
 
0581 0592 0596 0601 
06114 0615 0616
 
STATISTICAL DATA 
0321 0409 0416 0464 0556
 
TRADE
 
0282 0304 0340
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NITROGEN 

0023 0025 0027 0028 0033 0035 0036 

0037 0038 0041 
0116 0128 0138 0139 
0140 0144 0197 0201 0223 03G8 0385 
0?88 0402 0406 0417 0418 0419 0432 
0435 0544 0580 0594 0600 0622 0625 

NORTH AMERICA 

0005 0027 0028 0065 
0072 0080 0081 

0083 0084 0087 01411 0148 0157 0275 

0276 0277 0385 0401 0402 01462 0481 

0516 0564 


NOXIOUS ANIMALS 
0064 0069 0084 0085 0086 0087 0088 
0089 0090 0091 0092 0093 0094 0095 
0096 0097 0098 0099 0100 O101 0102 
0205 0217 0221 0222 0223 0224 0225 
0225 0228 0229 0230 0337 0407 0408 
0411 0443 0461 01464 01466 0467 0468 
0469 0470 0472 0475 01477 01478 01181 
0482 0483 01484 0485 0487 01489 0490 
0491 0492 0493 0494 05149 0550 0567 
0571 
0580 0592 0598 06C1 0616
 

NUTRIENT UPTAKE 
0018 0023 0036 0192 0194 0385 0397
 
0399 0405 0406 0415 0417 01419 0435 
0583 

NUTRITIONAL REQUIREMENTS 
0023 0027 0028 0029 0032 0033 0036
 
0038 0040 0053 0104 0197 0201 0205 

0208 0296 0303 0308 0376 0379 0385 

0388 0399 0407 0409 0411 01415 0416 

01417 0418 0419 0424 0432 01133 0458 
01485 0540 0542 0544 0550 0557 0562 
0574 0583 
0584 0588 0589 9590 0591 

0592 0593 0594 0600 0601 0602 0603
 
0608 0622 0625 


OCEANIA015.3
 
OCEANIA 


0013 0015 0110 0123 0145 0191 
0233 

0395 01461 0494 0495 05314 0537 0560 

OCHRATOXIN 


0022
 

OLIGONYCIUS 


0490 


BIHARENSIS
 
INSECT CONTROL 


BIOLOGICAL CONTROL 


OLIGONYCHUS 

0492
 
INSECTICIDES 

0492 


RESISTANCE 


0492 


OLIGONYCHUS GOSSYPII
 
0100 041143
 
MITE CONTROL
 
01186
 

ORGANCLT PTIC EXAMINATION
 

0302
 
CASSAVA FLOUR
 
0170 0180 0203
 
CASSAVA MEAL
 
0261
 
CASSAVA STARCH
 
0152 0180
 
COMPOSITE FLOURS
 
015? 0170
 

ORTHOPOPUS 
0085
 

PACKAGU11G 
0213
 

PlLATAB IITy
 
0302
 

PAPER INDU6-TRY
 
0280 0344
 

PAPUA NEW GUINEA
 
0395 0494
 

GE RMPLASM
 
0110
 

PARAGUAY
 

0043
 
PRODUCTION
 
02914 0296
 
SOCIOECONOMIC ASPECTS
 
0294
 

PARTICLE SIZE
 

CASSAVA STARCH
 

0155
 

PEL ING
 

0166 0!68 0172 0430 0536
 

PELLETS
 
0021 0168 0179 0331 03414 0515
 
PROCESSING
 
0171 

PERICONIA MANIHOTICOLA 
0078 

PERU
 
0002 0004 0199 0379 0504
 
SOCIOECONOMIC ASPECTS
 
0548
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PEST CONTROL 

0030 0063 0064 0072 0083 0085 0085 

0086 0089 0091 0096 0101 0102 0108 

0171 0179 0195 0216 0217 0226 0227 

0228 0260 0379 0410 0443 0444 0446 

0453 0458 0459 0463 0464 0466 0467 

0468 0472 0473 0474 0476 0480 0481
 
0482 0484 0485 0491 0492 049i 0549
 
0550 0580 0583 0592 


PEST DAMAGE 

0063 0064 0099 0179 0223 0224 0464 

0473 0479 0485 0487 0580 0592 0601 


PESTS 

0040 0042 0045 0051 0063 0064 0065 

0066 0067 0068 0069 0070 0071 0072 

0073 0074 0075 0076 0077 0078 0079 

0080 0082 0083 0085 0086 0087 0088 

0089 0090 0091 0092 0093 0094 0095 

009& 0099 0100 0101 0102 0108 0113
 
0179 0205 0209 0215 0216 0217 0218 

0219 0221 0222 0223 0224 0225 0226 

0228 0229 0230 0273 0275 0300 0312 

0337 0374 0377 0390 0403 0407 0408 

0411 0443 0444 0445 0446 0447 0448 

0449 0451 0453 0454 0455 0456 0457 

0458 0459 0460 0461 0462 0464 0466
 
0467 0468 0469 0470 0472 0473 0475 

0477 0478 0480 0481 0482 0483 0484 

0485 0487 0489 0490 0491 0492 0493
 
0494 0500 0503 0525 0526 0537 0538 

0539 0549 0550 0567 0571 0580 0586 

0587 0592 0598 0601 0604 0616 0618
 
0619 


PETIOLES
 
0016 0067
 

PH 

0415 

CASSAVA ETARCH 

0248 

SOIL ANALYSIS 

0388 


PHENACOCCUS GOSSYPII 


0098
 

PHENACOCCUS HERRENI 

0098 0479 


PHENACOCCUS MANIHOTI 

0094 0097 0205 0225 0443 0469 0470 

0472 0475 0477 0478 0480 0550 0571
 
0598 0616 

INSECT CONTROL 

0096
 
BIOLOGICAL CONTROL 

0089 0217 0468 


INSECTICIDES
 
0226 0466 0467 0468
 

PEST DAMAGE
 
0223 0464 0479 0580 0592 0601
 
RESISTANCE
 
0230 0463 0474
 

PHILIPPINES
 
0057 0239 0262 0269 0403 0407 0420
 
0435 0441 0471 0493 0538 0539 0622
 
0623
 
MARKETING
 
0284
 
PRODUCTION
 
0172 0336 0408 0411 0617
 
STATISTICAL DA7A
 
0408
 
TRADE
 
0284
 

PHOSPHORUS
 
0023 0025 0027 U028 0032 0033 0035
 
0036 0037 0038 0041 0192 0194 0197
 
0201 0223 0308 0385 0388 0406 0415
 
0417 0418 0419 0432 0544 0580 0594
 
0600 0622 0625
 

PHOTOPERIOD
 
0013
 

PHOTOSYNTHESIS
 
0006 0009 0015
 

PHYSIOLOGICAL DISORDERS
 

0459
 

PHYSIOLOGY
 
0009 0013 0014 0015 0018 0029 0038
 
0044 0073 0103 0108 0114 0117 0122
 
0133 0138 0139 0140 0141 0144 0148
 
0150 0151 0186 0189 0190 0214 0235
 
0237 0238 0244 0308 0384 0392 0398
 
0400 0401 0405 0417 0421 0431 0433
 
0434 0435 0439 0445 0501 0506 0517
 
0519 0529
 

PHYTOPHTHORA
 
0454
 
DISEASE CONTROL
 
0443 0453
 

PIGLETS
 
0127
 

PLANT ASSIMILATION
 
0024
 

PLANT FERTILITY
 
0399 0418 0580 0581 0592
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PLANT GEOGRAPHY 

0001 0003 0004 0185 0296 0480 


PLANT GROWTH SUBSTANCES
 
0073 


PLANT HEIGHT 

0010 0012 0028 0038 0479 


PLANT INJURIES 

0436 0459 014810492 


PLANT PHYSIOLOGICAL PROCESSES
 

0005 0006 0009 0f15 0018 0023 0108 

0192 0194 0214 0385 0399 0402 0405 

0415 0417 0419 0435 0583 


PLANT PIG!ENTS 

0006 0016 


PLANT REPRODUCTION 

0186 0499 


PLANT RESPIRATION 


0214
 

PLANT TISSUES 

0029 0045 0103 0188
 
MORPHOGENESIS 

0044 


TISSUE CULTURE
 
0112 0231 


PLANTING
 
0U31 0101 0300 0398 0406 0407 0412 

0427 0431 0485 0490 0491 0540 0585 

0587 0592 0621 

AGRICULTURAL EQUIPMENT 

0206 0211 01430 

COSTS 

0337 0376 

LABOR 

0279 0337 0376 0410 


HECHANIZATION
 
0053 0206 0410 0430 

ROOT PRODUCTIVITY 

0002 0011 0027 0043 0046 0048 0050 

0052 0054 0055 0084 0205 0207 0212 

0230 0375 0394 0440 0624 

SPACING 

0043 0055 0189 0205 0375 0391 0408 

0410 0413 0418 0420 0426 0544 0625 


PLOWING 

0031 0432 


POLISTES ERYTHROCEPHALUS 


0086 


POSTHARVErT LOSSES
 
0059 0079 0171 0179 0281 0282 0300
 
0332 03714 0437 0439 0441 0442 0568
 

PO3THARVEST TECHNOLOGY
 
0060 0171 0403 0437 0536 0609
 

POTASSIUM
 
0023 0024 0025 0027 0028 0029 0033
 
0035 0036 0037 0038 0041 0192 0197
 
0201 0203 0208 0223 0308 0385 0388
 
0405 0406 0417 0418 0419 0432 0544
 
0580 0594 0600 0622 0625
 

POULTRY
 
0121 0122 0125 0129 0131 0136 0137
 
0239 0241 0243
 

POWER SOURCES
 
0174 0181
 

PREDATORS AND PARASITES
 
0086 0089 0091 0094 0097 0098 0100
 
0102 0217 0225 0228 0229 0468 0469
 
0470 0474 0475 0477 0478 0483 01489 
0490 0492 0493 

PRESERVATIVES 
0531
 

PRESSING
 
0166 0267
 

PRICE MAINTENANCE
 

0304
 

PRICES
 
0136 0168 0259 0264 0266 0267 0279
 
0280 0281 0282 0284 0290 0291 0292
 
0296 0300 0304 0312 0315 0316 0323
 
0324 0325 0326 0327 0331 0332 0333
 
0338 0340 03141 0344 0345 0347 0350
 
0353 0354 0355 0356 0357 0362 0364
 
0365 0366 0367 0372 0374 0547 0558
 
0559 0564 0598 0611 0618 0620 0630
 

PROCESSING
 
0003 0138 0253 0254 0281 0282 0312
 
0321 0332 0345 0348 0353 0362 0363
 
0372 0374 0403 0521 0532 0565 0568
 
0569 0583 0598
 
BOILING
 
0149
 
DRYING
 
0059 0060 0107 0149 0159 0161 0162
 
0163 0166 0169 0171 0172 0174 0175
 
176 0178 0184 0199 0240 0259 0262
 

0263 0267 0268 0273 0313 0314 0318
 
0326 0328 0330 0343 0349 0352 0510
 
0534 0547 0618
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FEIIIENTATION 

040 0173 0252 0255 0256 0261 0271 

0274 0275 0277 0278 0524 0526 0537 

0538 

GELATIN !ZATION 
0531 

GRINDING 

0166 0172 0265 0267 

PEELING 
0166 0172 0430 0536 

PRESSING 

0166 0267
 
RASPING 

0430 0536 

SCREENING
 
0166 0267 

STEEPIO0 


0153 0246
 
WASNINGJ 

0172 


PROPAGAT10N 


0044 0045 0230 0397 0406 0407 0412 

0431 o433 0449 0457 0499 0540 0542 

0550 0557 0561 0562 0593 0594 0603
 
0614 0616 


PROPAGATION MATERIALS 

0044 0045 0046 0047 0048 0051 0053 

0054 0072 0084 0104 0108 0230 0376 

0404 o407 0410 0428 0465 0495 0540 

0542 0550 0561 0562 0583 0603 0614 

0616 


PROSTEPHANUS TRUNCATUS 

0092 0093 

INSECT CONTROL 

0476 


PROTEIN CONTENT 

0116 0132 0134 0212 0275 04011 0415 

0457 0507 0512 

LI'.AWES 


0020 0131 0135 0146 0178 0401
 
ROOTS 

0020 

STEMtS 

0135 


PROTEIN DEFICIENCIES 

0150 


PROTEIN ERICHMENT 

0138 0609
 
FERMENTATION
 
0275 0277 0538 


PROTEINS 
0136 0138 0244 0539 
ANALYSIS 

0075 0144 0404 


PRUNING
 
0212 0410 0445
 
DETERIORATION
 
0214 0436 0439 0441
 

PSEJDOMONAS
 
INOCULATION
 
0073 0215
 

PULP
 
0012
 

PUTTU
 
0155 0180
 

RABBITS
 
0120 0240
 

RAINFALL DATA
 
0038 0057 0070 0071 0104 0198 0296
 
0361 0377 0388 0422 0497
 

RASPING
 
0430 0536
 

RESEARCH
 
0007 0019 0048 0050 0052 0057 0067

0074 0076 0085 0099 0100 0106 0107
 
0109 0134 0154 0159 0161 0162 0163
 
0165 0166 0168 0169 0172 0174 0175
 
0176 0177 0183 0184 0188 0194 0227
 
0272 0279 0281 0283 0285 0287 0289
 
0290 0296 0297 0300 0306 0308 0310
 
0311 0312 0313 0314 0315 0316 0317
0322 0323 0324 0325 0326 0327 0328 
0329 0332 0333 0335 0337 0338 034o 
0343 0344 0345 0348 0349 0352 0353
03 61 0362 0363 0368 0369 0370 0371 
0372 0373 0374 0382 0414 0420 01123
 
0440 0448 0451 0455 0460 0462 0469
 
0493 0502 0513 0516 0517 0524 0539
 
0548 0549 0571 0598 0618 0619 0620
 
0628
 

RESISTANCE
 
0436 0439 0474
 
DISEASES AND PATHOGENS 
0051 0066 0068 0108 0216 023 0 04 47 
0448 0457 0458 0459 0463 
0503 0619
 
INJURIOUS INSECTS
 
0090 0221 0230
 

INJURIOUS MITES
 
0099 0101 0487 0489 0492 

RHIZOCTONIA
 

INOCULATION 
0040 

RHIZOPUS
 
0454
 

130
 



RHIZOPUS ORYZAE 

0058 0061 


RHODANESE 


0061
 

ROOT CROPS 

0060 0064 0395 0630 


ROOT DEVELOPMENT 
0011 0014 0406 0417 0431 0449 0497 


ROOT PRODUCTIVITY 

0002 0008 0009 0011 0012 0023 0024 

0025 0027 0028 0029 0032 0033 0035 

0037 0038 0041 0043 0044 0045 0046
 
0047 0048 0049 0050 0052 0054 0055 
0057 0084 0087 0104 0106 0107 0108 
0109 0113 0161 0169 0177 0197 0198 
0200 0202 0203 0205 0207 0208 0209 
0210 0212 0230 0267 0270 0287 0290 
0308 0312 0315 0327 0332 0335 0351 
0356 0357 0365 0366 0367 0368 0370 
0375 0379 0381 0383 0384 03So 0388 
0389 0391 
0392 0394 0415 423 0436 
0440 0453 0465 0503 05 47 u571 0617 
0618 0619 0622 0623 0624 


ROOTING 

0013 0230
 

ROOTS
 
0037 0039 0040 

ANALYSIS 

0058 

BIOCHEMISTRy 
0058 
DETERIORATION 
0058 0062 0214 0215 0439 

DRY MATTER
 
0014 0020 0044 0058 0246 0435 0496 
DRYING 
0240 
GROWTH 
0014 0435 

HCN CONTENT 

0016 0235 0240 0246
 
NUTRITIVE VALUE 

0020 0230 

PLANT ANATOMY
 
0004 0012 0014 0016 0044 0055 0160
 
0213 0214 0215 0223 0230 0235 0240 
0244 0246 0385 0403 0435 0439 0481 
0533 
PLANT PHYSIOLOGY 

0014 0044 0073 0214 0385 0435 0439 

SILAGE 


0240
 
STARCH CONTENT 

0246 


STORAGE
 
0160 0213 0403 0533
 
SUGAR CONTENT
 
0213 0246 0533
 

ROTATIONAL CROPS
 
0381 0623
 
BEANS
 
0622
 
GROUNDNUTS
 
0388
 
MAIZE
 
0626
 
RICE
 
0389 0628
 

RWANDA
 
0567 0571
 
MARKETING
 
0353
 

SAVANNAS
 
0202 0203 0204
 

SCLEROTIUM ROLFS!a
 
DISEASE CONTROL
 
0453
 
SYMiPTOMATOLOGY
 
0453
 

SECONDARY CROPS
 
0426 0618
 

SEED
 
0069 0428 0540 0542 0550 0561 0562
 
0583 0603 0614 0616
 
COMPOSITION
 
0108 0404
 
GERMINATION
 
0450 0495
 

SENEGAL
 
GEAIPLASH 
0230
 

SHEEP
 
0128 0135 0144
 

SHIFTING CULTIVATION
 
0382 0393
 

SHOOTS 
0012 0013 0014 0028 0055 0391 

SIERRA LEONE
 
MARKETING 
0568
 

SILAGE
 
0135 0146 0240
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SIMULATION MODELS 

0323 


SHALL-SCALE EQUIPMENT
 
0164 0254 0259 0262 0265 


SMALL-SCALE PROCESSING 

0003 0254 0259 0262 0268 0536 0569
 

SOC1OECONOIIC ASPECTS 

0003 0161 0175 0177 0184 0259 0267
 
0279 0281 0282 0285 0286 0287 0288 

0290 02914 0296 0300 0304 0307 0309 

0316 0319 0320 0321 0322 0324 0325
 
0326 0327 0332 0333 0335 0340 0341
 
0345 0346 0347 0350 0354 0357 0360 

0362 0371 0372 0373 0389 0409 01416 

0437 0464 0541 0543 0547 0548 0550
 
0551 0552 0553 0554 0555 0556 0565 

0566 0568 0569 0570 0572 0574 0575 

0576 0577 0578 0579 0580 0581 0584 

0592 0596 0598 0599 0601 0607 0614 

0615 0616 0618 0619 0620 0621 0630 


SODINII 

0223 


SOIL AMENDMENTS 

0034 0201 0202 0203 0208 0415 0417 


SOIL ANALYSIS 

0025 0026 0035 0203 0296 0335 0382 

0388 


SOIL CONSERVATION 

0399 0414 0422 0432 


SOIL CONSERVATION PRACTICES 

0030 0031 0414 0422 0432 


SOIL FERTILITY 

0023 0029 0030 0031 0037 0040 0296 

0308 0382 0386 0387 0399 0405 0418 

0419 0432 0465 0497 0580 0581 0592 


SOIL IMPOVERISHMENT 
0023 0036 0399 


60IL MOISTURE
 
0412 0420
 

SOIL PHYSICAL PROPERTIES 

0030 0031 0399 0405 0421 0427 0432
 

SOIL REQUIREMENTS
 
0029 0030 0031 0034 0037 0040 0185 

0199 0202 0203 0296 3306 0382 0386 

0387 0388 0399 0405 0407 0410 0412 

0415 0417 0418 0419 0420 0432 0497 

0580 0581 0592 0626 

SOIL WATER
 
0411 0422
 

SOLAR DRYING
 
0060 0107 0149 0162 0163 Os71 0178 
0534 

SOLAR RADIATION
 
0411
 

SOMALIA
 
0056
 

SOUTH AFRICA
 
0076
 

SOUTH AMERICA
 
0001 0002 0003 0004 0008 0009 0011
 
0012 0017 0020 0022 0025 0026 0029
 
0030 0031 0032 0033 0035 0040 0042
 
0043 0044 0045 6048 0050 0051 0053
 
0063 0066 0067 0070 0071 0073 0074
 
0085 0086 0091 0098 0099 0101 0104
 
0105 0106 0107 0108 0111 0112 0113
 
0122 0127 0134 0135 0158 0159 0160
 
0161 0162 0163 0164 0165 0166 0167
 
0168 0169 0174 0175 0176 0177 0181
 
0183 01811 0185 0187 0192 0193 0194
 
0195 0197 0198 0199 0200 0201 0202
 
0203 0207 0208 0209 0211 0213 0215
 
0216 0220 0222 0228 0247 0248 0249
 
0250 0251 0254 0255 0256 0257 0258
 
0263 0265 0266 0267 0268 c.d2 0273
 
0280 0285 0286 0287 0289 0294 0296
 
0297 0302 0303 0308 0309 0313 0314
 
0316 0318 0319 0322 0323 0324 0325
 
0326 0327 0328 0329 0330 0335 03j7
 
0343 0348 0349 0352 03614 0365 0366
 
0367 0377 0379 0381 0383 0384 0389
 
0390 0410 0413 0436 0440 0442 0448
 
0449 0470 0481 0482 0497 0498 0503
 
0504 0514 0521 0548 0558 0559 0611
 
0612 0628
 

SOYBEANS
 
0379 0381
 

SPHACELOMA MANIHOTICOLA
 
0065
 

SRI LANKA
 
0137 0507
 

ST. VINCENT
 
MARKETING
 
0293
 
PRODUCTION
 
0293
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STATISTICAL DATA 

0293 

TRADE 

0293 


STARCH CONTENT 

0045 0108 0153 0208 0209 0213 0246 

0270 0308 0405 01115 0423 0439 0465 

0479 0529 


STARCH CROPS 

0015 0033 0036 0127 0153 0185 0186 

0187 0188 0189 0190 0191 0192 0193
 
0194 0195 0196 0197 0198 0199 0200 

0201 0202 0203 02014 0205 0206 0207 

0208 0209 0211 0212 0213 0214 0215 

0216 0217 0218 0219 0220 0221 0222 

0223 0224 0225 0226 0227 0228 0229 

0230 0231 0232 0233 0234 0235 0236 

0237 0238 0239 0240 0241 0242 0243 

0244 0245 0246 0247 02118 0249 0250 

0251 0252 0253 0254 OL:5 0256 0257
 
0258 05j U260 0261 0262 0263 026!
 
0265 0266 0267 0268 0269 0270 0271 
0272 0273 0274 0275 0276 0277 0278 
0279 0280 0281 0282 0283 028140285 
0286 0287 0288 0289 0290 0291 0292 

0293 0294 0295 0296 0297 0298 0299 
0300 0301 0302 0303 0304 0305 0306 
0307 0308 0309 0310 0311 0312 0313 
0314 03;5 0316 0317 0318 0319 0320 
0321 0322 0323 0324 0325 0326 0327 
0328 0329 0330 0331 0332 0333 0334 
0335 0336 0337 0338 0339 0340 0341 
0342 0343 0344 0345 0346 0347 0348 
0349 0350 0351 0352 0353 0354 0355 
0356 0357 0358 0359 0360 0361 0362 
0363 0364 0365 0366 0367 0368 0369 
0370 0371 0372 0373 0374 0375 0376 

0377 0378 0379 0380 0381 0382 0383
 
0384 0385 0386 0387 0388 0389 0390 

0391 0392 0393 0393 0395 0396 0398 
0399 0400 0401 C402 0403 0404 0405 
0407 0408 0409 01410 0411 0412 0413 
0414 01115 0416 0417 0418 0419 0420 
0421 0422 0423 0424 0426 0428 0429 
0430 0431 0432 0433 0434 0435 0436 
0438 0439 0440 0441 0442 0b43 0444
 
0445 0446 0447 
0448 04119 04'510453
 
0454 0455 0456 0457 0458 0459 0460 

0461 0462 0464 0466 0467 0468 0469 

0470 C471 0472 01173 0475 0476 01177
 
0478 0481 0482 0483 0484 0485 0487 

0489 0490 0491 0492 0493 0494 0495 

0497 0498 0500 0501 0503 0504 0505
 
0506 0507 0508 0509 0510 0511 0513 

0514 0515 0516 0517 0518 0519 0520 

0521 0522 0523 0524 0525 0526 0527 

0528 0529 0530 0531 0532 0533 0534 

0535 0536 0537 0538 0539 0540 0541 

0542 0543 0544 05145 0546 0548 0549 


0550 0551 0552 0553 0554 0555 0556
 
0557 0558 0559 0560 0561 0562 0563
 
0564 0565 0566 0567 0569 0570 0571
 
0572 0573 0574 0575 0576 0577 0578
 
0579 0580 0581 0582 0583 0584 0585
 
0586 0587 0588 0589 0590 0591 0592
 
0593 0594 0595 0596 0597 0598 0599
 
0600 0601 0602 0603 0604 0605 0606
 
0608 0609 0610 0611 0612 0613 0614
 
0615 0616 0617 0618 0619 0620 0621

0622 0623 0624 0625 0626 0627 0628
 
0629 0630
 

STARCH PRODUCTIVITY
 
0155 0160 0266 0273 0617
 
CULTIVARS
 
0033 0104 0503
 
FERTILIZERS
 
0033 0035 01119
 
TIMING
 
0104 0154 0384
 

STATISTICAL ANALYSIS
 
0611
 

STATISTICAL DATA
 
0109 0126 0147 0161 0166 0183 0266
 
0282 0283 0291 0292 0293 0306 0307
 
0309 0312 0315 0321 0322 0329 0331 
0333 0334 0335 0339 0347 0350 0351 
0352 0353 0354 0356 0358 0362 0363 
0365 0366 0367 0368 0373 0389 0408 
0409 0416 0437 0464 0543 0555 0556 
0558 0559 0560 0568 0607 0615 0618 
0620
 

STEEPING
 
0153 0246
 

STEMS
 
0004 0037 0047 0055 0068 0084 0135
 
0160 0223 0385 0440
 
CASSAVA MEAL
 
0059
 
PLANT DEVELOPMENT
 
0011 0012 0049 0435
 

STHENIAS GRISATOR
 
0095
 

STOMATA
 
0005 0006
 

STORAGE
 
0048 0058 0059 0062 0079 0088 0092
 
0093 0112 0115 0157 0160 0161 0171
 
0179 0213 0273 0312 0341 0372 0403
 
0431 0437 0439 0440 0441 0442 0454
 
0476 0533 0534 0618
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SUBSTITUTES 

0510 0518 0564 0570 


SUCROSE
 
0018 


SUDAN 

0500 


SUGAR CONTENT 

0045 0130 0182 0213 0246 0270 0273 

0280 0344 0401 0533 0538 


SUGARCANE 
0036 


SULPHUR 
0415 0544 0594 


SULPHURIC ACID 

0190 


SUPPLEMENTS 

0245 0510 0514 


SWEET CASSAVA 

0001 


SWEET POTATOES
 

0270 0295 0391 0395
 

SWINE 

0124 0126 0127 0143 0241 0426 0437 

0511 0517 0518 0519 

FATTENING
 
0142 

LEAVES 

0131
 
ROOTS
 
0244 


SYMPTOMATOLOGY 
0485 

DISEASES AND PATHOGENS 

0063 0064 0070 0071 0076 0077 0216 
0443 0444 0453 0458 0459 


TANNINS
 
0021 


TANZANIA
 
0078 0178 0476 0627
 

TAPIOCAS 

STORAGE
 
0179 

USES 


0179
 

TAFUREA 

0138 


TAXONOMY
 
C002
 

TECHNOLOGY
 
0157 0262 0336 0416 0422 0428 0432
 
0433 0458 0507 0521 0540 0543 0545
 
0548 0549 0552 0553 0554 0555 0557
 
0562 0566 0569 0573 0574 0575 0576
0577 0578 0579 0580 0581 0583 0584
 
0585 0589 0590 0591 0592 0596 0599
 
0600 0601 0602 0603 0605 0606 0609
 
0610 0615 0616 0627 0628 0630 0630
TECHNOLOGICAL PACKAGE
 
0195 0408 0544
 
TECHNOLOGY EVALUATION
 
0163 0176 0177 0206 0313 0346 0348
 
0349 0369
 

TECHNOLOGY TRANSFER 
0349 0408 0416 0428 0432 0433 0437 
0458 0480 0507 0540 0543 0544 0545

0548 0549 0552 0553 0554 0555 0557
 
0562 0566 0569 0573 0574 0575 0576
 
0577 0578 0579 0580 0581 0583 0584
 
0585 0589 0590 0591 0592 0596 0599
 
0600 0601 0602 0603 0605 0606 0609
 
0610 0615 0616 0627 1630
 

TEMPERATURE
 
0005 0008 0009 0010 0013 0045 0070
 
0087 0152 0154 0159 0160 0163 0171
 
0174 0228 0402 0407 0411
 

TETRANYCHUS
 
0407 0490
 

TETRANYCHUS CINNABARINUS
 
INSECT CONTROL
 

BIOLOGICAL CONTROL 
0492
 
INSECTICIDES
 
0492
 

RESISTANCE
 

01192
 

TETRANYCHUS LAMBI
 

TETRANYCIHUS MARIANAE
 
011911
 

TETRANYCHUS NEOCALEDONICUS
 
0494
 

TIYRANYCHUS URTICAE
 
0229
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THAILAND 

0034 0036 0041 0075 0136 0146 0171 

0190 0238 0278 0359 0404 0414
 
TRADE 

0292 0570 


THIAMIN 

0151 


THIOCYANATES 

0061 0140 0148 0150 


THREONINE 

0020 0134 


TILLAGE 

0206
 

TISSUE CULTURE 

0008 0104 0112 0186 0231 0397 0455
 
0459 0495 0499 0502 


TOGO 


MARKETING 

0362 

TRADE 

0362 


TONGA 
0191 0395 


TOXICITY 

0114 0137 0148 0150 0235 0236 0237 

0238 0242 0321 0442 0461 0516 


TOXICOLOGY 

0118 0122 0140 0148 0235 0236 0237 

0238 0517 0519 


TRADE 

0264 0281 0291 0292 0293 0300 0301
 
0306 0311 0315 0316 0322 0323 0324 

0333 0338 0339 0340 0341 0345 0349 

0350 0356 0362 0363 0364 0374 0547
 
0561 0570 0598 0618 

CASSAVA CHIPS 

0331 

CASSAVA FLOUR 

0280 0282 

CASSAVA MEAL
 
0280 0282
 
CASSAVA STARCH 

0280 0284 0612 

GARI
 
0304 

PELLETS 

0331 


TRAINING 

0348 0349 


TRANSLOCATION
 
0013 0018 0023 0384
 

TRANSPIRATION
 
00D5
 

TRINIDAD AND TOBAGO
 
0102 0169 0305 0310
 
MARKETING
 
0354
 
PRODUCTION
 

0354
 
SOCIOECONOMIC ASPECTS
 
0354
 
STATISTICAL DATA
 
0354
 

TRYPTOPHANE
 
0134
 

TYROSIPE
 

0020 0134
 

UGANDA
 
0500
 
PRODUCTION
 
0630
 

UNITED KINGDOM 
0021 0023 0082 0093 0128 0130 0179
 

0460 0513 

UREA
 
0138
 

USA
 
0005 0028 0065 0080 0081 0083 0084
 
0148 0157 0385 0401 0402 0462 0481
 
0512 0516
 
MARKETING
 
0564
 

VALINE
 
0020 0134
 

VFNEZUELA
 
0017 0066 0070 0071 0099 0187 0208
 
0482
 
PRODUCTION
 
0308
 

VIRUS INHIBITION
 
0008 0082
 

VISCOSITY
 
CASSAVA STARCH
 
0247 0250 05.*1 

VITAMIN B
 
0151
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WASTE UTILIZATION 

0147 01P 

t 
0243 0273 0303 0530 


WASTES 

0258 0280 


WATER BUFFALO 

0146 


WATER CONTENT 
CASSAVA STARCH 

0248
 
GARI
 
0253 

ROOTS 

0213 


WATER REQUIREMENTS (PLANT) 

0071 0407 


WATER STRESS 

0005 


WEEDING 

0030 0056 0208 0209 0210 0286 0337 

0370 0378 0390 0406 0407 0408 0410 

0424 0427 0431 0485 0561 0580 0592
 
0594 0629 


WEEDS
 
0042 0056 0071 0209 0312 0390 0473 


XANTHOMONAS CAMPESTRIS PV. CASSAVAE
 
0074 0452
 
DISEASE CONTROL 

0217 


XANTHOMONAS CAMPESTRIS PV. MANIHOTIS 

0065 0067 0069 0074 0075 0445 0449 

0451 0452 0616 


DISEASE CONTROL
 
0072 0216 0217 0444 0446 0450
 

DISEASE TRANSMISSION
 
0070 0071 0450
 
RESISTANCE
 
0051 0066 0068 0216 0448
 
SYMPTOMATOLOGY
 
0063 0216
 

YAMS 
0375 0378 0395 0426 0615
 

ZAIRE
 
0454
 
PRODUCTION
 
0283 0598
 
TRADE
 
0598
 

ZAMBIA
 
0096 0119 '393
 
PRODUCTION
 
0338
 
TRADE
 
0330
 

ZIMBABWE
 
0508
 

ZINC 
0017 0023 0192 0202 J203 0415
 

ZONOCERUS VARIEGATUS
 
0443
 
PEST DAMAGE
 
0473
 
RESISTANCE
 
0090
 

136 



SPECIALIZED INFORMATION CENTERS
 

Gerardo H1bich, PhD, Coordinator Training and 
Communications 

Jorge L6pez S., Information Specialist, Supervisor of 
Specialized Information Centers
 

Marlene COrdenas, Bibliographer 
Sabu S. Gaorge., B.Sc.(Ag.).M.A., Information Specialist-


Cassava
 
Franey GonzAlez V., Ing.Agr., Information Specialist-


Breanz 
Keyttel Guti6rrez de Prieto, Ty-LItig
 
Mariano Mejia M., BA, 
Information Specialist-Tropical
 

Pastures
 
Lynn Men~ndez F., Information Specialist, Editing and
 

Translation 
Margarita Rosa Roa R., Information Input 
Carlos Saa C., AS, Programoer 
Nathalie Sima P., Proofreader 

CASSAVA PROGRAM
 

James H. Cock, PhD, Coordinator
 
Anthony C. Be) lotti, PhD, Entomology
 
Rupert Best, PhD, Utilization
 
Edward Cerey, PhD, Plant Breeding (Senior Research 
Fellow)
 

Mabrouk El-Sharkawy, PhD, Physiology
 
Clair Hershey, PhD, Plant Breeding
 
Reinhardt Howeler, PhD, Soils and Plant Nutrition
 

(stationed in Bangkok, Thailand)
 
Kazuo Kawano, PhD, Plant Breeding (stationed in
 
Bangkok, Thailand)
 

J. Carlos Lozano, PhD, Plant Pathology 
John K. Lynam, PhD, Economics 
Rail Moreno, PhD, Agronomy 
Barry L. Nolt, PhD, Virology (Senior Research Fellow)
 
Carlos Alberto Perez, PhD, Economics (Sernor Research
 

Fellow stat.oned in Huirranguillo, Mexico)
Steven Romanoff, PhD, Economics (Senior Research 

Fellow, stationed in Quito, Ecuador)
 
Ann Braun Wheatley, PhD, E-.omology (Posdoctoral Fellow)

Christopher Wheatley, PhD, Utilization (Senior Research 
Fellow)
 


